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Background

The brachial plexus block is the preferred regional anes-
thesia for upper limb surgery because it has the clinical
benefits of less nausea and vomiting, longer pain relief,
and earlier hospital discharge for outpatient surgery.1,2

According to the anatomical study of Carlos A. and Jaime
A., the median, radial, and ulnar nerves are found in dis-
crete fascial compartments of the axillary neurovascular
sheath.3 Burnham and his colleagues discovered that
accumulating local anesthetic solution in the axillary
sheath could make the blocking procedure easier and
allow for a single axillary injection.4

The success rate of axillary plexus block is dependent
on the loss of resistance to the axillary sheath.5 In addi-
tion, the standard criterion for the onset of the block
was set arbitrarily at 30 minutes for the assessment of
primary axillary block.6 A variety of tools are available to
evaluate the effectiveness of axillary blockage, such as
pinprick or loss of cold sensation with an icepack,7 and
skin temperature.8

The main objective of our study was to establish the
overall success rate and incidence of complications
associated with the axillary plexus block with loss
of resistance technique for forearm, wrist, or hand
surgery.
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Methods

The College of Medicine and Health Science’s ethical review
board (ERB) gave its approval for the study to go on with
written informed consent. The surveys were completed
anonymously. From August 1, 2019, through December 30,
2020, data was collected using a prospective cohort study
design. The study was also given a research registry unique
identification number (UIN) of research registry 6893 retro-
spectively. Furthermore, the data from the study was pre-
sented utilizing the EQUATOR checklist or flowchart as a
guide.

All adult patients scheduled for elbow, forearm, or
hand surgery at Tibebe Ghion Specialized Hospital opera-
tion theatre were selected for the prospective study
design. Patients with coagulopathy, infection at the site
of the nerve block, history of allergy to local anesthetics,
known neuropathies, age less than 18 years old, body
mass index greater than 35 kg.m�2, and a patient with
anxiety who needed diazepam sedation were all excluded
(Fig. 1).

Patients were supine, with one arm nearly 90 degrees
abducted and the other resting on the pillow next to the
head. The block was administered with 60 mL of local anes-
thetics (20 mL of 1% lidocaine and 40 mL of 0.25 % bupiva-
caine), with the amount increased to 70 mL for patients
weighing more than 70 kg. The insertion of a short beveled
needle (just above the axillary artery) was noticed, but one
pass of the axillary sheath sounded like “POP”. The com-
plete quantities of local anesthetic were then deposited
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Figure 1 The number of cases with missing data at Tibebe
Ghion Specialized Hospital.

Table 1 Patient demographics and clinical characteristics.

Mean § SD

Age 33.95§12.69
Weight 61.42§7.04
Height 168.37§4.15
Sex
Male 96 (84.2%)*
Female 18 (15.8%)*

ASA physical status
I 92 (80.7%)*
II 17 (14.9%)*
III 5 (4.40%)*

Frequency (percentage) = n (%)*

Table 2 Frequency of the complete and failed nerve
blocks.

Frequency n (%)

Successful blocks 101 (88.59%)
Failed blocks 13 (11.41%)
Failure on Musculocutneous nerve 9 (7.89%)
Failure on Radial nerve 3 (2.63%)
Failure on Ulnar nerve 1
Failure on Medial nerve 1
Failure on Medial cutaneous nerve

of forearm
1
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into the axillary sheath with continuous aspiration to mini-
mize inadvertent vascular puncture.

Pinprick was used to test the sensory block (4 nerves) on a
three-point scale: 0 = normal sensation, 1 = loss of pinprick
sensation (analgesia), and 2 = loss of touch sensitivity. The
sensory block was evaluated every 5 minutes for 30 minutes
following the administration of local anesthetic.

The sample size was chosen based on the largest data
that has been collected during the study period, rather than
on power calculations.

The efficacy of the axillary plexus block, as determined
by the block’s status after 30 minutes, was the study’s main
outcome variable. The block’s level was regarded as a binary
variable (0 if the block was incomplete and 1 if it was com-
plete). The incidence of intraoperative complications was
the study’s secondary outcome variable.

Age, weight, height, sex, ASA (American Society of Anes-
thesiologists) physical status, and operation site (forearm,
wrist, or hand) were the independent variables.

The data was collected between August 2019 and Febru-
ary 2021. Within 30 minutes of the surgery, data collectors
checked on the patients’ nerve block status. SPSS v. 21 was
used for the statistical analysis with presentation of absolute
or relative frquencies and percentages.
Results

A total of 125 participants were enrolled in the study.
Because the data on eligibility requirements was incom-
plete, seven patients were ruled out of the research. Due to
the patients’ concern, it also overlooked four patients who
were given diazepam for sedation. There was no need for
intraoperative analgesia in any of the 114 patients.

During surgery, all axillary block patients were awake and
no one required airway support. There were no complica-
tions that were noted. The efficacy of axillary block was not
linked with patient demographics or other independent vari-
ables (Table 1). The findings were reported in a descriptive
manner, with absolute and relative frequencies of events
observed (Table 2).
Discussion

According to our study, the axillary plexus block has proven
to be extremely reliable in our practice. As a result, blocking
the axillary plexus with the Winnie method or a loss of resis-
tance approach resulted in a greater overall sensory
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blockage of the ulnar, median, radial, and musculocutaneous
nerves (88.59%). This result matched a 92.5% success rate
found in an Australian study.9 Other research, however, sug-
gested that the axillary plexus block was only 60−65% effec-
tive.10 Our assessment’s result variance could be attributed
to discrepancies in the block’s procedures and methodology.

The effectiveness of the Winnie axillary block, also
known as a loss of resistance approach, was dependent on a
correct diagnosis of the axillary sheath as well as block tech-
niques.5 Because the musculocutaneous nerve exits the bra-
chial plexus proximally, a beveled needle should be guided
to the head of the humerus to cover the musculocutaneous
nerve with local anesthetic diffussion.4 This brought about
the rationalization of the complete axillary plexus block.

When a peripheral nerve stimulator and ultrasound tools
are not available, this approach (loss of resistance/Winnie)
can be used as the sole regional anesthetic in resource-con-
strained areas of low-income countries. It would also be uti-
lized by clinicians and other researchers as a resource.

Our research does have certain limitations. In this pro-
spective study, only the intraoperative time was examined.
We didn’t check the motor function after the axillary block.
In addition, the effects of the axillary block on postoperative
analgesic use and the time it took for the first analgesic
request were not considered.
Conclusion

The axillary plexus block with loss of resistance (Winnie)
technique has been shown to be a safe and reliable mode of
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regional anesthesia in procedures involving the forearm,
wrist, or hand. There had been no reported complications,
therefore this block was considered a good alternative for
upper-limb surgery.
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