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ABSTRACT

Objectives: This study was conducted to evaluate the extestefiicacy of combining infraclavicular and
axillary brachial plexus block for arteriovenousushusing graft versus performing each mentioneatkol
alone.

Methods: Eighty-two ASA il and IV patients were allocateahdomly to receive either true axillary block
(Hirshels’ technique) (group |, 26 patients), ofrdclavicular block (group II, 28 patients), or coimed
Infraclavicular and Hirshels’ axillary block (grouly, 28 patients). All patients received 40-50mipvacaine
0.375%. The extent and efficacy of anesthesia éhgaps) complications and duration of analgesiallof
groups were recorded and analyzed.

Results: The three groups were comparable according togegeler and weight. The duration of operations
was 105+15 minutes, and 18-20 minutes after theptetion of block all patients in the three groups
demonstrated sufficient surgical anesthesia. pateents from group I, three patients from groupritl two
patients from group Il needed supplementation witlocaine subcutaneously or with intravenous agwitts
and sedatives (fentanyl 50mcg, ketamine 10-50mpg mitdazolam 1-2mg) during incisions of lateral a$pe
of arm or forearm (musculocutaneous and radialendrstribution or intercostobrachial nerves digttitn).
Blood taps were recorded in three patients fromugrb However, the combined group showed superior
anesthesia regarding the three previously mentioeeeks compared with the single site blocks.

Conclusion: Combined infraclavicular and axillary block anestia demonstrates an extensive sensory
and motor block in comparison with performing tleng blocks individually.
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Introduction small incisions at the mediolateral aspect of time a

Operations performed for arteriovenous shunting?d forearm (Fig. 1). = This region is supplied
using grafts take place at the inner aspect oéthe entirely by branches of the musculocutaneous and
elbow, forearm and axillary region. The sensoryfadial nerves. — Numerous techniques are now
supply of these regions is provided from the available to block the brachial plexus along its
intercostobrachial nerves (T1-T3) and medial COUrse. Infraclavicular and axillary approach would
cutaneous nerves of the arm and forearm. GrafPlock brachial plexus where all cords and mostf i

insertion, looping and tunneling are carried ouhwi Pranches are at close proximity. ~Several studies
have been performed in the recent years to
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investigate and compare the efficacy of differentthe most and is positioned on a cushioned surface
single site blocking procedures but success ratde.g. arm table) in a relaxed manner. The course of
varies widely**® A major way to improve the the axillary artery of the medial upper arm can be
success rate has been to locate and separately blopalpated dorsal from the medial bicipital groove.
each nerve along its course which is time consumingrhe puncture site is located slightly above the
in a busy day case surgery departnfetif’ axillary artery, at the highest point in axilla and
Infraclavicular brachial plexus block (ICB) has slightly beneath the pectoralis major muscle, which
been shown to be frequently successful while usingoorders the axilla ventrally. After disinfection dan
a single—stimulation techniqfe? The stimulation local anaesthesia of the puncture site with 1%
should be targeted to the musculocutaneous, mediaxylocaine, the stimulation needle is inserted pealral
or radial nerve at the level of the cord beforeséhe to the axillary artery at a 30° angle to the skin.
nerves leave the brachial plexus, however, theContractions are sought in the area of the median
incidence of complete paralysis and completenerve, or even better, of the radial nerve. Onee th
anesthesia of the upper limb was low in somethreshold current is reached, 40-50 ml of the local
studie$’ and good in other studi€%. Whereas, true  anesthetic (bupivacaine 0.375%) is injected (Fjg. 2
axillary approach is more successful in blocking th During injection, pressure distal to the injection
intercostobrachial nerves and medial cutaneougoint helps the local anesthetic to cephalad negrat
nerves, it requires 3-4 stimulations to obtain ghhi up in the axilla.
success rat&® The block needle should be inserted In the infraclavicular approach the patient is
high enough in the axilla (in close proximity to positioned in supine position, with the hand of the
musculocutaneous  nerve), to block the side to be blocked positioned on the abdomen. The
musculocutaneous nerve which frequently ispuncture site is located at the halfway point betwe
missed” the ventral apophysis of the acromion and the
We hypothesized that combining ICB and truejugular fossa. After disinfection and local
axillary block together would have equally effidien anaesthesia of the puncture site with 1% xylocaine,
dissemination of the anesthesia (radial andthe stimulation needle is inserted directly beneath
musculocutaneous nerves, medial cutaneous nervdabe clavicle and in a strictly vertical direction.
and intercostobrachial nerves) and better blockUsually, at this site, after reaching a desiredtliep

effectiveness. the primary segments of the lateral cord
(contractions of the biceps brachii muscle) are
Methods stimulated, then the needle is redirected until the
Institutional approval and informed written consent desired motor response (the peripheral contractions
was been obtained from 82 patients (ASA I, lll and of the finger muscles: extensors or flexors D J-llI

IV) who were scheduled for arteriovenous shunti.e., muscles supplied by the radial or median nerve)
(AVF) using graft under brachial plexus block is achieved. Once the threshold current is reached,
anesthesia. Patients with coagulation profile40-50 ml (up to 3mg/kg of maximum dose) of local
abnormalities, previous clavicular fractures orsthe anesthetic (bupivacaine 0.375%) is injected (Fjg. 3
abnormalities, venous dilatation and hypertension o All blocks were performed using contiplex
the upper arm, and those who refused to participaténsulated needles, 50mm, 22 gauge and nerve
were excluded from the study. stimulator (Digistem 3 Plus, Organon Teknika). The
The study patients were randomly divided into local anesthetic was injected after we sought &@ldis
three groups: Group In€26) was scheduled to and clear motor response in the hand or wrist with
receive true axillary approach for brachial plexusstimulating intensity ranging between 0.5 and 0.3
block according to Hirshels’ method, group Il mA. The procedure duration was measured from the
(n=28) was scheduled to receive infraclavicular needle insertion to withdrawal. Disinfection,
block and group 1l11t=28) was scheduled to receive toweling and other preparations were not considered
both blocks as described previously. The volume ofas part of procedure duration. The same senior
the local anesthetics was halved between the twanesthetist performed all blocks.
blocks. Another senior anesthetist, tested the patients fo
During Hirshels’ method the patient lies in supine sensory and motor block, the test was carried out
position, the arm to be blocked is abductetde®0 every five minutes for 25 minutes, a ssstd
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Fig. 1. Incision, tunneling and looping site

Fig. 3. ICB- Puncture Site and Technique

Tablel. Patients and Surgical Data

Group | (Axillary block) Group Il (1CB) Group Il (Combined block)
Gender (M/F) 10/16 12/16 12/16
ASA (I11111V) 5/12/7 8/11/9 8/13/7
Age ( Yearst SD) 36.4+7.2 38.8+4.8 37.215.6
Weight (Kg) 72.746.8 69.845.7 73.545.921
Type of Surgery
Forearm Graft 7 8 9
Bracheo-Axillary Graft 10 11 10
Bracheo-Brachial Graft 2 1 1
Cubital Fossa Fistula 3 4 3
Basilic Vein Transposition 2 1 2
Axillo-axillary Graft 2 3 3

block was defined as the absence of cold andate complications such as paresthesia or prolonged
pinprick response in the distribution of the nerve injury, pain, infection or retrospective bad
musculocutaneous, radial, medial cutaneous nervesgxperience from anesthesia or surgery was carried
median and ulnar nerves (0 = no sensation to 2 =out by the surgeon using a Liker scale ranging from
normal sensation). 0=no satisfaction to 5=very satisfied.

The motor block was assessed with a scale from 0 Statistical analysis was performed descriptively
to 5 (0 = complete paralysis to 5 = normal muscularusing means, standard deviations and frequencies.
force). If sensory gaps were present at 20 minute§he Chi-square statistical test was used for kavari
from the time of needle withdrawal (completion of analysis. The level of significance was set at B50.
block procedure), the surgeon was informed to add
local subcutaneous anesthetic at the site if neededResults
and or we considered the addition of analgesids an All groups were comparable in relations to age
sedatives (fentanyl 50 mcg, ketamine 10-50 mg withweight and gender. Table | shows all groups
midazolam 1-2 mg) intravenously. demographic and surgical data.

Venous and/or arterial puncture, complications The time to perform the ICB (group Il) block was
from overdose and/or inadverant intravenous localsignificantly shorter (3.6+1.4 min) than the two
anesthetics, such as convulsion, arrhythmia omther groups (5.2 £1.3, P<0,001 for group | and 6.3
pneumothorax were recorded. Further follow up for+ 1.6, P<0.001 for group II).
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The onset time was almost similar for the threeand the mean time to perform the block, as weil as
groups. It was 18.9 minutes for group I, 19.8 causes a more vascular punctfife.
minutes for group Il, and 18.3 minutes for grodp Il Many studies comparing single elctrostimulation
The success rate was 80.7% for group |, 89.28%CB with single stimulation axillary block, suggest
for group Il and 92.8% for group lll. Five patient higher success rate (97-100%. 80-85%)*?
of group | complained of pain sensation from possibly due to better blockade of the radial and
incision at lateral or mediolateral aspect of thm;a  musculocutaneous nerves, however, Borgeat,
supplementation of xylocaine was done by thereported a success rate of 44% when a proximal
surgeon at the site of incision. Two of these pagie motor response was accepted for local anesthetic
needed extra supplementation of analgesics anthjection™ In order to increase the success rate,
sedatives during the procedure. Three patients ofmany authors advocated a dual or triple stimulation
group 1l required supplementation of xylocaine attechnique; however, while this method increases the
the incision site and intravenous analgesics anduccess rate, the time needed for its performance
sedatives at the beginning of the procedure, ter was slightly greater (9+3 minutes).
no analgesics nor xylocaine subcutaneously werelIn our study, we have found that there was no
needed. significant difference in success rate in multiple
Two patients of group Il complained of pain stimulation axillary block (92.8% vs. 93%,
sensation at the beginning of operations, the madit P<0,005***” or dual stimulation infraclavicular
of 10-50mg ketamine with 1-2mg midazolam block (92.8%vs. 92%, R0.005)""*® The mean
intravenously appear to be sufficient to continue t performance time was also similar for dual
procedure with no further complaints. stimulation infraclavicular block (6.35s. 4.5-6.2
Blood tap (venous or arterial puncture) was minutes, R0.005)*' and significantly less than
recorded in two patients of group | and two otherperforming quadruple axillary block (6\3. 8.4- 9.8
patients in group Il with no clinical consequences minutes, B0.05)®*°” However, because of the
No clinical consequences from vascular absorptiorreduced number of needle stimulations and
or overdose of local anesthetics were observed in ainjections, combining both blocks resulted in geeat
groups. patient satisfaction and fewer side effects such as
A high degree of satisfaction was recorded inarterial and venous punctufé®? In addition,
96.4% of group Ill versus 88.4% of group | and Orlowski and his colleagué® using high
92.8% of group Il resolution scanning, were able to demonstrate
contrast leakage outside the brachial plexus sheath
. . along the chest wall once a volume of 20ml or more
Discussion contrast medium had been injected in cadavers in
In this study we report the efficacy of combining the supine position. Therefore, we assumed that by
infraclavicular and axillary plexus block by single dividing the local anesthetic volume in two a site
elctrostimulation for each block. The combination plock may reduce the leakage volume, which may
method in our study led to a high degree ofresults in a better success rate and better
satisfaction. In our technique, a single stimolais  dissemination of the local anesthetics along the
required for each block, which led to high successprachial plexus course.
rate  for blocking the musculocutaneous,
intercostobrachial and medial nerves of the arm anqConclusion

forearm in addition to the other nerves (radial, combining both single stimulation axillary block
median and ulnar) forming the brachial plexus. and infraclavicular block is simple, very effective

The reported success of axillary block alone byhas g high success rate with few side effects,isnd
single elctrostimulation varies widely (43-85%}” very well tolerated by patients.

this may be explained by the difficulty of identifg
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