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SUMMARY

Objective: To evaluate the anesthetic quality, as well as the analgesic efficien-
cy and length, between ropivacaine (0.75%) and bupivacaine (0.5%) using a
dose of 3 mg/kg for the blockade of the axillary brachial plexus in hand surgery
through a peripheral nerve localizer. Material and methods: It was performed
a prospective study on 60 patients in a randomized way with the same proba-
bility of receiving either ropivacaine or bupivacaine. The patients were as-
signed to two different groups, and every patient was soothed by means of
midazolam and fentanyl. The localization of the brachial plexus was effective
for finding a response in the median (MN), radial (RN), and ulnar (UN) nerves
through a peripheral nerve stimulator. It was evaluated the starting time, the
efficacy of the anesthesia, the motor and sensible blockade; as well as of post-
operative length of the anesthesia. Results: There were no significant demo-
graphic differences between both groups, even though the starting time of the
sensible blockade was significantly lower for the ropivacaine group (22.77
minutes) than for the bupivacaine group (37.48 minutes). The length of the
analgesic effect was higher for ropivacaine (18.62 hours) than for bupivacaine
(13.11 hours). The scale of basal pain was not significant. Conclusion: Rop-
ivacaine shortens the latency time with respect to bupivacaine in the blockade
of the axillary brachial plexus.

Key words: Axillary blockade, ropivacaine, bupivacaine, peripheral nerve location.
RESUMEN

Objetivo: Valorar la calidad anestésica asi como la eficacia y duracién analgé-
sica entre ropivacaina al 0.75% y bupivacaina al 0.5% utilizando dosis de 3 mg/
kg para bloqueo de plexo braquial axilar en cirugia de mano, mediante localiza-
dor de nervios periféricos. Material y métodos: Se realizé un estudio pros-
pectivo de 60 pacientes de manera aleatoria con igual probabilidad de recibir
ropivacaina como bupivacaina, asignados en 2 grupos, todos los pacientes
fueron sedados con midazolam y fentanyl. La localizacion de plexo braquial fue
efectiva al encontrar respuesta en el nervio mediano, radial y ulnar mediante
neuroestimulador de nervios periféricos. Se evalué el tiempo de inicio, la efica-
cia de la anestesia, el bloqueo motor y sensitivo; asi como la duracion de la
analgesia postoperatoria. Resultados: No hubo diferencias demogréficas sig-
nificativas entre ambos grupos, aunque el tiempo de inicio de bloqueo sensitivo
fue significativamente menor para el grupo de ropivacaina 22.77 min y para
bupivacaina 37.48 minutos. La duracion analgésica fue mayor para ropivacai-
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na 18.62 h y bupivacaina 13.11 h. La escala de dolor basal no fue significativa.
Conclusién: Ropivacaina acorta el tiempo de latencia con mayor tiempo de
duracién analgésica con respecto a la bupivacaina en el bloqueo de plexo
braquial via axilar.

Palabras clave: Bloqueo axilar, ropivacaina, bupivacaina, neuroestimulacion.

INTRODUCTION

The axillary block has a long history, existing to date, pro-
viding surgical anesthesia and rehabilitating analgesia, as
well asalso it has demonstrated to be a useful and sure tech-
nique in postoperative analgesia®. At present there is an
increased interest in performing peripheral block techniques
because there is the technology ensuring a high rate of suc-
cess as such the selective neurostimulation® and a large
scientific evidence, these two factors support the benefits of
these regional techniques in hand surgery.

The neurostimulation has come to revolutionize the cer-
tainty of success in regional anesthesia, although there are
some inconsistencies with regard to specific territories that
are not blocked either by the Biophase circumstances or
stimulating sympathetic or sensory fibers only® or perhaps
because of unknown in the volumes and concentrations of
specific local anesthetics™®. Success in axillary block be-
gins with the selection of local anesthetic, use of appropri-
ate concentrations, and anesthesia of the surgical setting,
leading e.g. to specific neurolocalizations of skin muscle.
The physicochemical properties of ropivacaine and bupiv-
acaine suggest a similar start time and an equal analgesic
potency, their pharmacological profiles are well described
in the literature, as well as their use in the supraclavicular
approach®), Theoretically, ropivacaine offers high level of
sensory block and lesser motor block as compared to with
bupivacaine®.

The Department of Hand and Microsurgery at the Institu-
to Nacional de Rehabilitacion (National Institute of Reha-
bilitation) performs annually in average 700 surgeries us-
ing regional anesthetic techniquesin 95% of cases, and like
in reports from other orthopedic centers in which regional
anesthesiais performed, these surgeriesare carried out mostly
using axillary approach in about 70% of cases. Racemic
bupivacaine and (S)-ropivacaine are some of the local anes-
thetics available in Mexico, unfortunately it is not the case
of the levobupivacaina, these two long life local anesthet-
ics show differencesin their toxicity profile and istherefore
of great interest recognize what are the advantages and be-
havior of these local anesthetics in brachial plexus block
viaaxillary in patients undergoing upper extremity surgery.
Previous studies show no consistent results regarding the
advantages of ropivacaine over bupivacaine, even there are
reports where differences between them are mentioned®.

For all these reasons, the aim of this study wasto compare
the two anesthetics using equianal gesic doses per kg weight
of the patient in hand and forearm surgery using the neuro-
stimulation-guided single injection technique at high vol-
umes.

MATERIAL AND METHODS

A randomized, controlled clinical assay is elaborated in
which 60 patients underwent hand surgery were included,
they were classified according to their diagnosis and sur-
gery such as traumatic hand, soft tissue, minimally invasive
surgeries, and microsurgery. After obtaining approval of the
hospital’ s Ethics Committee and under informed consent of
the patient, adult patients with surgical risk (ASA I-111) and
with equal probability of receiving both bupivacaine and
ropivacaine for brachial plexus block via axillary were se-
lected randomly by a computer program, they were allocat-
ed in Group B (bupivacaine) or Group R (ropivacaine).
After non-invasive monitoring using conscious sedation
for regional anesthesia according to Wilson 11®, with 2 mg/
kg midazolam and 1 mg/kg fentanyl. Brachial plexus block
was performed using axillary approach, the patient was
placed in dorsal decubitus position with the arm in abduc-
tion at 90 degrees to identify the pulse of the axillary artery,
proximal to the underarm, asepsis and skin antisepsis were
performed later and dermal soap was applied, the brachial
plexus was identified using Stimuplex B Braun ® neuro-
stimulator connected to a 22G gauge, 50 mm long, short
bevel,, free-tip, insulated-needle. After obtaining agrade 1
motor response® of the ulnar, radial or median nerve de-
pending on the surgical area with a output current of 0.8 to
0.4 mA using intermittent negative aspiration, a3 mg/g dose
of 7.5 mg/mL hydrochlorinated ropivacaine (Naropin, Astra
Zeneca®) or a3 mg/g dose of hydrochlorinated bupivacaine
was applied. Additionally, the volume was completed with
lidocaine and epinephrine, 5 mg/kg dose. Tourniquet infla-
tion (250-300 mmHg) was used, approximately 100 mmHg
systolic blood pressurein all patients, and start time records
were initiated of sensory block by wet cotton on the skin,
followed by the cutaneous innervation of the median, radi-
al, ulnar, and musculocutaneous nerves. At 10, 20, 30 and
after surgery. It was assessed as follows: 0 = No sensory
block, 1 = Sensitivity loss to fine touch, 2 = Sensibility loss
to the rough touch. The motor block was recorded accord-
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ing to the scale of the 4P s9 Push, Pull, Pinch, Pinch, 0 =
no motor block, 1 = partial motor block, and 2 = complete
motor block, according to the specific movements for each
nerve.

Anesthetic quality was measured by the amount of opio-
ids required as well as supplementary blocks. Additionally,
the analgesic was measured for 24 h using the visual ana-
logue scale.

The data were captured in the statistical program SPSS
11.0. The results were expressed by mean and standard de-
viation, considering the latter as the best prediction. The
patient distribution by age, weight, sex, ASA status, with
the Pearson’s chi-square test. t-test was applied to compare
the groups; on the other hand, the duration of surgery, type
of surgery, and fentanyl requirements were assessed. L aten-
cy time, duration of analgesia, sensory and motor block with
Mann-Whitney non-parametric test. Considering a signifi-
cant p <0.05.

RESULTS

The study group was comprised of 60 patients from the
Instituto Nacional de Rehabilitacién (National Institute of
Rehabilitation), 30 patients allocated to the ropivacaine
group (R) and 29 patients allocated to the bupivacaine
group (B) of which one patient was eliminated due to neu-
rotoxicity. With an average weight between groups of 69.9
and 67.7 kg respectively, a mean age of 44.6 years, 35

Table |. Demographic variables.

males and 24 femal es, which showed no significant differ-
ences (Tablel).

The surgery typesare shownin Table 1, when the classi-
fication of subtypes of performed surgeriesis observed, no
differences were found between groups in regard to the di-
agnosis of traumatic hand where there were 12 patients in
group A and 8 patients in group B , this diagnosis was the
most frequent one.

The duration of surgery was 1.5 h on average, also no
significant difference was observed. Anesthetic quality mea-
sured indirectly through the supplementary fentanyl require-
ment was similar in both groups, 3 patientswererequired in
group R and 6 patients in group B, these patients required
more than 100 mg, no significant difference was observed
between groups. Another indirect measurement of anesthet-
ic quality was supplementary infiltration of local anesthet-
ic, whichtook place the same number of timesin both groups
(two patientsin each group) (Tablel11). It'snotable that one
patient in group A was managed with general anesthesia
due to significant deficiency in the anesthetic quality.

The start time of block was significantly lower in group
A with 21.2 minutes as compared to the group B with 28.6
minutes (p <0.001), as shown in Table IV (Figure 1). The
duration of analgesia was on average significantly higher
in the ropivacaine group up to 18.6 h with a p < 0.003
(Figure?2).

The sensory block decreasesinversely in regard to motor
block level achieved at 15 minutes (Figure 3); after the 20
minutes there were no significant differencesin the propor-

Table Il. Surgery types.

Group
Ropivacaine Bupivacaine Group
Variable (n =30) (n=29) p Ropivacaine Bupivacaine
(n=30) (n=29) p

Age (years) 44.7 (22.3) 445 (20.7)  0.97
Weight (kg ) 69.9 (15.8) 67.7 (14.4) 0.59 Soft tissue 8 (26.7 %) 6 (20.7 %)
Sex (Male) 16 (53.3%) 19 (65.5%) 0.24 Hand traumatic 15 (50.0 %) 12 (41.3 %) 0.68
ASA 1 13 (43.3%) 15 (51.7%) Surgery 3 (10.0 %) 5 (17.3 %)

2 9 (30.0%) 11 (37.9%) 0.27 Minimal invasive

3 8 (26.7%) 3 (10.4%) Microsurgery 4 (13.3 %) 6 (20.7 %)

Table Ill. Anesthetic quality valuation by group.

Variable Ropivacaine (n = 30) Bupivacaine (n = 29)
Fenta request >100 ug (yes) 3 (10.0%) (O (20.7%) 0.21
Local infiltration (yes) 20 (6.66%) 2 (6.68) 0.68
General anesthesia (yes) 1. (3.33) (O T (0.00%) 0.50
Surgery time (hours) 14.... (0.62) 15.............(0.79) 0.68
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Table IV. Sensory and motor block percentages.

Gruop
Ropivacaine Bupivacaine

Variable (n =30) (n=29) p
Motor block 15 min* 0 1 2 0 1 2

14 7 9 17 11 1 0.023
Sensory block**
Radial 0 3 27 1 1 27 0.37
N medium 2 28 1 28 0.51
Axillary 1 3 26 1 2 26 0.91
Cubical 1 0 29 0 2 27 0.21
Musculocutaneous 1 2 27 0 2 27 0.61

*Motor block was registered acording to the scale of 4P’s19 Push, Pull, Pinch, Pinch; 0 = No motor block, 1 = partial motor block and 2

= complete motor block.

**Sensory block scale: 0 = without sensory block, 1 = Loss of sensitivity to light touch, 2 = Loss of sensitivity to thick touch.

28.6

307
257

21.1

» 20

o

2 151
101

Ropivacaine Bupivacaine
Figure 1. Latency time was minor with ropivacaine, p <
0.001.

tions of patients at various levels of motor block. The motor
block was achieved more deeply in group B as the highest
scores of immobility are in this group.

There were no significant differences in the two groups
in sensory block of the nerves studied (Table V) (Figures 4
and 5). The postoperative pain scale was similar in both
groups. Thetwo groups had an average VAS score of 3 at all
measure times, except when the duration of the analgesia
was reduced in the group B, so highest VAS scores were
observed in these patients.

DISCUSSION

This study shows the clinical behavior data of ropivacaine
and bupivacaine at the same volumes at a fixed dose of 3

18.6

20
18 ||
16 |
14 -
12 -
10 -
8 - ||
6 ||
4 | |

13.1

Hours

. . T . R
Ropivacaine Bupivacaine

Figure 2. Analgesia time was higher with ropivacaine vs
bupivacaine, p < 0.003.

mg/kg in thoracic extremity surgery. It is well known that
the injection site has particular effects of local anesthetics
varying their clinical profile according not only to the con-
centrations and type of surgery, but also according to the
approach; on the other hand, there appearsto be a particul ar
physiology for each course of the brachial plexus. The re-
sults of this study showed similar VASvalues, administered
fixed volumes, rescue analgesics, and side effects. The suc-
cess rate found in this study coincides with other authorsin
over to 90% of cases. Almost all patients in our study had
complete sensory and motor block; a likely explanation is
that even though our institution is a teaching hospital, the
blocks were conducted by teachers for the preparation of
this research. Additionally, the data are consistent with the

10
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judgment expressed by the patients at the end of surgery,
which indicated a high satisfaction at least during the sur-
gery. Decrease in the latency timewasfound in the R group,
which was statistically significant, similar to Bertini et al.(

20 A
A7
14
15 1
11
2 9
% 10 1
o 7
5 p
1
0 T T 1
0 1 2

[l Ropivacaine [ Bupivacaine

Figure 3. Statistical difference was found concerning
motor block only to the 15 minutes, where 0 = No motor
block, 1 = Partial motor block and 2 = Complete motor
block, p < 0.023.

and in disagreement with other authors such as Hickey et al
and Vainionpaa et al, both anesthetics have similar physic-
ochemical characteristics, relating start time with PK (8.2),
the power with the solubility, and the duration of the anes-
thetic effect with the protein binding (95%)1. Despitethis,
recent researches showed a significant most fast start time
both in upper and lower extremity blocks as using ropiv-
acaine (12,

High volumes were handled in this study for several rea-
sons, one of them is to ensure the spread to the four periph-
eral nerves by a single injection to ensure the success rate,
there are studies that have backed up volumes of up to 40
mL of 7.5mg/mL ropivacaine, i.e., 300 mg or approximately
4 mg/kg at total, which translates as high efficiency and
without side effects in adult patients™®. Moreover, 0.25%
ropivacaine was used in this study decreasing further possi-
ble effects of neurotoxicity.

Inregard to side effects, acase with disorientation, brady-
lalia which coincided with a blood puncture in a venous
vessel was presented, thisside effect isdescribed intheliter-
ature as the most frequent(!¥). The treatment was essentially
respiratory support and use of benzodiazepines to continue
the surgical procedure. No nausea, vomiting or technical
problemswere reported.

The quality of anesthesia was demonstrated by the need
for a transoperative narcotic, unlike Bertini, both groups
required similar supplementation.

Ropivacaine A
o
o
2
O]
[ Rradial
B vedium
Bupivacaine A |:| Axillary
|:| Ulnar
|:| Musculocutaneous Figure 4. Analgesic quality
1.80 1.84 1.88 1.92 1.96 mean for peripheral nerve. No
' ' ' ' ' statistically significant differ-
1.82 1.86 1.90 1.94 1.98 ence was found between
Mean groups p > 0.05.
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Musculocutaneous-B

Ulnar-B

Axillary-B

Medium-B

Radial-B

Musculocutaneous-R

Ulnar-R

Axillary-R

) Figure 5. Measurement of

Medium-R

analgesic quality by peripher-
al nerve between groups,

) where 0 = Without sensory

Radial-R

block, 1 = Loss of sensitivity

B: Bupivacaine
R: Ropivacaine

In this study the traumatic hand was the most frequent
diagnosis, this event guide us on the knowledge accuracy
of the regional techniques of brachial plexus, since general-
ly these patients are admitted on an emergency basis with-
out fasting, and therefore the selective managements of pe-
ripheral anesthesia are techniques of choice, and thereforeit
is necessary to know exactly the onset and duration of local
anesthetics. It should be noted that these surgical proce-
dures are performed predominantly in the palm of the hands.

Our results show that both bupivacaine and ropivacaine
provides effective postoperative analgesia, since there was
no significant difference among the VAS scores; however,
the duration of ropivacaine's analgesic effect exceeded to
that of the bupivacaine by over 5 hours. We have specul at-
ed that some patients prefer to tolerate some pain so as not
to feel dysesthesia or numbness of the operated limb, these

Number of patients
gooO10O2

to light touch, 2 = Loss of sen-
sitivity to thick touch. No sta-
tistically significant difference
was found between groups p
> 0.05.

20 25 30

results are probably due to the differential lock between
ropivacaine and bupivacaine. The issue of the differencein
power between these long-lasting anesthetics is controver-
sial. Some studies have shown that ropivacaine adminis-
tered epidurally is 40% less potent than bupivacaine (Capo-
gna et al)@). However, both drugs appear to be equipotent
at high concentrations by axillary route for brachial plexus
surgery.

In brief, we conclude that ropivacaine shows advantages
over bupivacaine for brachia plexus anesthesia with axil-
lary approach due to its short latency, same motor block,
long analgesic duration, and its low toxicity profile. Unfor-
tunately we could not make measurements of plasma con-
centrations. But we believe that both local anesthetics are
an effective and reliable choice for anesthesia of the brachi-
al plexus.

12

RevistaMexicanade Anestesiologia



Pefia-Riveron AA et al. Neurostimulation-guided brachial plexus block by axillary approach

REFERENCES

Bertini L, Tagariello V, Mancini SM. 0.75% and 0.5 % Ropi-
vacaine for axillary brachial plexus block; A clinical compar-
ison with 0.5% bupivacaine. Reg Anesth and Pain Med 1999;
24:514-518.

Fanelli G, Casati A, Garancini P, Torri G. Nerve stimulator and
multiple injection technique for upper and lower limb blockade:
failure rate, patiente acceptance, and neurological complications.
Anest Analg 1999;88:847-52.

Urmey WF, Stanton J. Inability to consistently elicit a motor
response following sensory paresthesia during interescalene block
administration. Anesthesiology 2002;96:552-554.

Lusananti JL. High dose bupivacaine, levobupivacaine and rop-
ivacaine in axillary brachial plexus block. Acta Anaesth Sacand
2004;48:601-606.

Cox CR, Checketts MR, Mackenzie N, Scott NB, Bannister J.
Comparison of S(-)bupivacaine with racemic (RS)-bupiv-
acaine in supraclavicular plexus block. Br J Anaesth 1998;80:
594-598.

Simpson D, Curran MP, Oldfield V, Keating GM. Ropivacaine a
review of its use in regional anaesthesia and acute pain manage-
ment. Drugs 2005;65:2675-2717.

Eroglu A, Unzunlar H, Sener M, Akinturk Y, Eciyes M. A clin-
ical comparison of equal concentration and volume of ropiv-
acaine and bupivacaine for interescalene brachial plexus anes-
thesia and analgesia in shoulder surgery. Regional Anaesthesia
and Pain Medicine 2004;29:539-543.

Némethi M, Paroli L, William-Russo P, Blanck T. Assessing seda-
tion with regional anesthesia : inter-rater agreement on a modi-
fied Wilson Sedation Scale. Anesthesic and Analgesic
2002;94:723-728.

Zaragoza G, Mejia G, Sanchez B, Gaspar S. Scale of motor
response at the neurostimulation: Technical report. Rev Mex
Anest 2006;4:221-225.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Thompson GE, Brown DL. The common nerve blocks. In: Nunn
JF, Utting JE, Brown BR, ed. General anaesthesia. 5th ed. Lon-
don: Butterworths; 1989:1068-1069.

Whiteside JB, Wildsmith AW. Developments in local anesthetic
drugs. Br J Anaesth 2001;87:7-35.

Kein S, Evans H, Nielsen KC. Peripheral nerve block techniques
for ambulatory. Surgery Anesth Analg 2005;101:1663-76.
Kein S, Pietrobon R, Nielsen KC. Peripheral nerve blockade with
long acting local anesthetic. A survey of the society for ambula-
tory anesthesia. Anesth Analg 2002;94:71-76.

Reder JC, Drosdahl S. Axillary brachial plexus block with ropiv-
acaine 7.5 mg/mL a comparative study with bupivacaine 5 mg/
mL. Acta Anesth Scand 1999;43:794-798.

Eroglu A, Halil U, et al. A clinical comparison of equal concen-
tration and volume of ropivacaine and bupivacaine for interes-
calene brachial plexus anesthesia and analgesia in shoulder sur-
gery. Reg Anest and Pain Med 2004:539-543.

Coventry DM, Barker KF, Thomson M. Comparison of two neu-
rostimulations techniques for axillary brachial plexus blockade.
Br J Anaesth 2001:86:80-83.

Klein S, Nielsen KC, Greengrass A. Ambulatory discharge alter
long-acting peripheral nerve blockade: 2,382 blocks with ropiv-
acaine. Anesth Analg 2002;94:65-70.

Erlacher W, Schuschnin C, et a. Clonidine as adjuvant for mepi-
vacaine, ropivacaine and bupivacaine in axillary, perivascular
brachial plexus block. Can J Anesth 2001:522-525.

Borgeat A, Kalberer F, et al. Patient controlled interescalene an-
algesia with ropivacaine 0.2% versus bupivacaine 0.15% after
major open shoulder surgery: The effects on hand motor func-
tion. Anesth Analg 2001;92:218-23.

Capogna G, Celleno D, Lyons G, Columb M. Relative potencies
of bupivacaine and ropivacaine for analgesia in labour. Br J
Anaesth 1999;82:371-3.

Volume 32, No. 1, january-march 2009

13



