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Ultrasound-Guided Axillary Brachial Plexus Block in Patients
with Chronic Renal Failure: Report of Sixteen Cases

Fu-Chao Liu1,2, MD; Lung-I Lee1, MD; Jiin-Tarng Liou1,2, MD; Yu-Ling Hui1, MD; Ping-
Wing Lui1, MD, PhD

In this report, 16 patients with end-stage renal disease undergoing forearm arteriove-
nous shunt surgery were subjected to an ultrasound-guided axillary approach for brachial
plexus nerve block. Two doses of 15 ml lidocaine 1.5% were injected using a double-shot
technique The spread of the solution within the plexus sheath could be visualized using a
high-resolution 12-MHz imaging probe. Most patients (94%) experienced an excellent anal-
gesia in the regions innervated by median, ulnar and radial nerves with a lower percentage
of complete analgesia (63%) in the areas innervated by musculocutaneous nerve. Three
patients, who complained of pain during the surgery required further supplements of nar-
cotics. There were no complications such as, nerve injury, puncture of the axillary vessels or
other systemic reactions. This technique provides adequate analgesia - without complica-
tions and without difficulty - for extremity surgery in patients with end-stage renal diseases.
(Chang Gung Med J 2005;28:180-5)
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Case Report

To minimize the risk of complications, deliver a
local anesthetic around the target nerves. Risk of

complications is a significant in patients suffering
from chronic renal failure because of impairment in
blood coagulation.(1) Ultrasound guidance has the
advantage of real-time identification of the neural
plexus anatomy, and directly determinesthe spread of
local anesthetic within the plexus sheath.(2) In this
report, we applied the ultrasound-guided technique
for axillary plexus block in 16 patients with end-
stage renal disease and on whom we performed an
arteriovenous (AV) shunt or bridge graft fistula
surgery at the forearm.

CASE REPORT

With informed patient consent and Ethical
Committee approval, 16 patients (aged 59.5 17.0
yr, ASA III) scheduled for the creation or repair of
the vascular access for hemodialysis at the forearm
were enrolled in this study (Table 1). We excluded
patients who were morbidly obese or those with a
past medical history of epilepsy, liver disease or
allergy to local anesthetics (LA).

There was non-invasive monitoring of the 16
patients upon arrival in the operating room. Sedation
of the 16 patients with Midazolam (20 µg/kg, IV)
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occurred five minutes before the block procedure.
Each patient was positioned supine with the arm
abducted 90˚ and bent. The structure of the axillary
region is clearly shown by a 12.0-MHz probe (Type
8805) using the 2102 HawK; B-K Medical, Denmark
ultrasound machine (Fig. 1). Inserting a 6.0-cm, 23
gauge needle, concurrent with the ultrasound, two
doses of 15 ml LA solution (lidocaine 1.5% with epi-
nephrine 5 (µg/ml) were injected using a double-shot
technique. An observation of a ring-like sharp shad-
ow (Fig. 2) surrounding the axillary artery and nerve
occurred on completion of inserting the solution.

The same team of anesthesiologists, performed
the blocks in all 16 cases. The extent of the sensory
and motor blocks was evaluated 30 minutes after the
LA injection.(3) Sensory block was assessed in the
areas innervated by following nerves, i.e., lateral
cutaneous nerve of the arm, musculocutaneous, radi-
al, median, ulnar and medial cutaneous nerves of the
arm and forearm. Sensory block was scored(4) as: 0 =
normal sensation; 1 = hyperalgesia; 2 = dull; 3 = no
sensation. Motor block was assessed according to the
following movements, i.e., extension of the elbow
and wrist (radial n.); arm pronation, wrist
flexion/opposition, and 2nd & 3rd fingers and thumb
opposition (median n.); flexion/opposition of the 4th
& 5th fingers towards the thumb (ulna n.); and elbow
flexion (musculocutaneous n.). Muscle power was

graded as: 0 = normal; 1 = slightly reduced contrac-
tion; 2 = moderately reduced contraction; and 3 =
loss of contraction. The sensory and motor blockades
of score 2 or 3 were considered adequate for this
kind of procedure. Failure of the block (score 1)
results from a local infiltration of LA or IV supple-
ment of narcotics.

The mean and standard deviation (SD) in Table

Table 1. Demographic Characteristics of Patients and Complications

Patient Age Gender Weight Operation Complication
(No) (years) (M/F) (kg) VP ND other

1 67 M 62 A-V shunt
2 58 F 49 A-V shunt
3 61 F 64 A-V shunt
4 72 F 51 A-V shunt
5 54 M 58 A-V shunt
6 59 M 71 Bridge graft fistula
7 65 F 64 Bridge graft fistula
8 78 M 47 A-V shunt
9 70 M 67 A-V shunt

10 81 F 48 A-V shunt
11 52 M 59 Bridge graft fistula
12 62 F 65 A-V shunt
13 45 M 56 A-V shunt
14 65 F 63 A-V shunt
15 61 F 52 Bridge graft fistula
16 57 F 62 A-V shunt

Abbreviations: VP: vessels puncture; ND: nerve damage.

Fig. 1 Ultrasound image of axillary anatomy. BI (bicep mus-
cle); TRI (tricep muscle); CB (coracobrachial muscle); H
(humerus); a (axillary artery); v (axillary veins); arrows (nee-
dle injection site).
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1 (age: 59.5 17.0 years; weight: 58.6 7.4 kg) pre-
sent the demographic characteristics of the patients.
Table 2 shows the extent of the sensory and motor
block for different nerves. The medial cutaneous
nerves of the forearm, median and ulnar nerves in the
arm, showed a higher success rate of adequate senso-
ry block (94%) compared to other nerves. Both
median and ulnar nerves had 94% adequate analgesia
for motor block. Only 63% of the 16 patients
obtained adequate sensory analgesia in the area
innervated by the musculocutaneous nerve, while
69% of the patients experienced complete motor
analgesia, notably the lowest success rate among oth-
ers. Three patients needed intravenous analgesia, of
which one patient required local infiltration of local
anesthetic and intravenous anesthetics during the
procedure. The remaining patients received supple-
ments of fentanyl 50 µg and midazolam 5 mg for

Fig. 2 The speed of local anesthetic solution surrounding the
axillary artery and nerve as a ring-like formation (arrow)
revealed by ultrasound image. 

Table 2. Effectiveness of Brachial Plexus Blockade and Supplements

Patient Sensory Motor Supplements
(No) LCA MC R M U MCF MCA MC R M U LA IVA GA

1 2 2 3 3 3 3 2    2  3  3  3  -  -  -
2    2  3  3  3  3  3  3    3  3  3  3  -  -  -
3    2  1  2  3  2  2  2    1  2  3  2  -  -  -
4    2  2  2  3  2  2  2    2  3  3  2  -  -  -
5    2  2  3  3  3  3  2    2  3  3  3  -  -  -
6    2  2  2  2  3  2  1    2  2  2  3  -    - 
7    2  2  3  2  2  2  1    2  3  2  2  -  -  -
8    3  2  3  3  3  3  3    2  3  3  3  -  -  -
9    0  1  1  1  2  1  0    0  1  1  2  +  +  -

10    3  2  3  3  2  2  2    3  3  3  2  -  -  - 
11    1  1  2  2  1  2  1    1  2  2  1  -  +  -
12    3  2  3  2  3  2  2    2  3  2  2  -  -  -
13    2  2  3  3  3  3  2    2  3  3  3  -  -  -
14    1  1  1  3  2  2  1    1  1  3  2  -  +  -
15    2  1  2  2  3  2  2    1  2  3  2  -  -  -
16    2  2  2  2  3  2  2    2  2  2  3  -  -  -

N=16 12 11 14 15 15 15 11    12 14 15 15  1  3  0  
(%)   (75) (63) (86) (94) (94) (94) (75)    (69) (86) (94) (94)  (6)  (19)  0

Abbreviations: LCA: lateral cutaneous nerve of the arm; MC: musculocutaneous nerve; R: radial n; M: median n; U: ulnar n; MCA:
medial cutaneous nerves of the arm; MCF: medial cutaneous nerves of the forearm. Sensory block was scored: 0: normal sensation; 1:
hyperalgesia; 2: dull (analgesia); 3: no sensation (anesthesia). Motor block was assessed; i.e., the extension of the elbow and wrist (R: radial
nerve); the pronation of the arm; flexion and opposition of the wrist; and opposition of the second and third fingers and thumb (M: median
nerve); the flexion and opposition of the fourth and fifth fingers towards the thumb (U: ulna nerve); and the flexion of the elbow (MC: mus-
culocutaneous nerve). Muscle power was graded: 0: normal power; 1: slightly reduced contraction (slight paresis); 2: moderately reduced
contraction (moderate paresis); and 3: loss of contraction without power (paralysis). LA: local anesthetics; IV: intravenous anesthetics; GA:
general anesthesia. Data N and (%) are number of patients and (percentage), score 2.



Chang Gung Med J Vol. 28 No. 3
March 2005

Fu-Chao Liu, et al
Ultrasound-guided axillary block in CRF

183

surgical pain. There were no complications related to
this procedure. 

DISCUSSION

Patients with chronic renal failure is a high-risk
group for general anesthesia because of the concomi-
tant diseases with coronary artery disease, diabetes
mellitus and hypertension.(5) Brachial plexus block is
the more advantageous or effective choice in creating
a vascular access for hemodialysis. The simplicity
and the low risk of complications such as pneumoth-
orax in the axillary approach accounts for its com-
mon usage.(6)

This report in which axillary brachial plexus
block was performed under ultrasound guidance in
patients with end-stage renal disease undergoing
surgery for vascular access. The report yields an 81%
success rate in achieving adequate analgesia, which
is significantly lower than Sandhu's report in which a
90.4% complete block was obtained.(7) Other reports
also demonstrated that supra- and infra-clavicular
brachial plexus blockades under ultrasound guidance
attained a 95% complete block.(3,8) It is conceivable
that the success rate of the block varies depending on
different techniques, sites and the number of nerves
blocked. For example,  the infra-clavicular approach
and not the axillary brachial plexus block in patients
with end-stage renal disease was used in Sandhu's
report. During the procedure for vascular access,
adequate blockage of the surgical area innervated by
the radial and/or musculocutaneous nerves is neces-
sary. However, these areas are usually problematic
inbeing consistently blocked if the axillary approach
is employed.(9) The study indicates that ultrasound-
guided or double-injection techniques have the
advantages of enhancing the onset of analgesia and
improving the quality of the block in comparison
with blind- or single-shot methods. In our series,
only ten minutes is required to achieve the block.
Our findings did however demonstrate an incomplete
sensory and motor block in the musculocutaneous
nerve in 37% and 31% of patients, respectively, the
simplicity and rapidity of execution under ultrasound
guidance are significant benefits.

Performing the neural block under the blind
method substantially increases the risk of uninten-
tional puncture of blood vessels or nerve injury. The
incidence of nerve injury from axillary block ranges

from less than 1% to 19%.(10,11) Using paraesthesia as
a sign for targeting the nerve had a higher incidence
of developing persistent neuropathy than the stan-
dard method using transarterial puncture (2.9% vs.
0.8%).(12) Sonographic guidance offers accurate
placement of the injection needle and thereby can
improve the quality of the nerve block, furthermore
diminish the related vascular and neurological com-
plications. In our study, we applied ultrasound-aided
axillary plexus block with a 12-MHz probe that pro-
vides a high-resolution imaging. This enhances the
observation of the needle during insertion as well as
the spread of the local anesthetic solution within the
plexus sheath. The zero complication result in our
cases supports the notion that ultrasound-navigated
injection is a simple and safe technique in perform-
ing axillary plexus block.

The lidocaine dose (7.7 mg/kg) used in our
study resembles that reported by Ootaki (7.4
mg/kg),(3) but remains significantly less than
Sandhu's (9.3 mg/kg).(7) Richard(13) also demonstrated
an absence of toxic symptoms in patients with chron-
ic renal failure when lidocaine was used in a dose of
6-7 mg/kg without epinephrine. In previous studies,
administration of lidocaine up to 18 mg/kg remained
within the safety margin of systemic toxicity.(14)

Bromage demonstrated a 38% decrease in the anal-
gesic duration during brachial plexus block in
patients suffering from chronic renal failure.(1) This
phenomenon reflects a faster systemic uptake of the
drug as the result of an increase in cardiac output in
these patients. In our cases, we added a relatively
small yet effective amount of epinephrine into the
lidocaine solution in order to reduce the toxicity
through systemic absorption. An increase in the vol-
ume or concentration of local anesthetic solution
shows an improved quality of sensory and motor
analgesia.(4) The upper limit for a safe dose of local
anesthetic for complete or adequate brachial plexus
block has not been established, however, the recom-
mended upper limit of safe dosage with lidocaine for
bolus injection was around 300-500 mg without
adrenaline.(15)

In conclusion, high-resolution ultrasound-guid-
ed axillary brachial plexus block with lidocaine pro-
vides adequate analgesia without complications for
A-V fistula surgery in patients with end-stage renal
diseases.
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