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Postoperative Analgesic Efficacy of Different Volumes and
Masses of Ropivacaine in Posterior Brachial Plexus Block
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Abstract: Morais BS, Cruvinel MGC, Carneiro FS, Lago F, Silva YP — Postoperative Analgesic Efficacy of Different Volumes and Masses of
Ropivacaine in Posterior Brachial Plexus Block.

Background and objectives: The efficacy of posterior brachial plexus block for shoulder surgeries is demonstrated by different authors. How-
ever, there is no consensus on the ideal mass and volume of local anesthetic to be employed. The objetive of this study was to compare different
volumes and masses of ropivacaine in posterior brachial plexus block in arthroscopic surgeries of the shoulder.

Method: Sixty patients > 18 years, physical status ASA | and Il, scheduled for unilateral arthroscopic surgeries of the shoulder were randomly
placed in three groups: A (10 mL to 0.5%), B (20 mL to 0.5%), C (5 mL to 1%). The block was performed with a 22G needle of 100 mm connected
to neurostimulator, in a point 3 cm lateral to the midpoint of C6 and C7 interspace, being injected the solution corresponding to each group. The
postoperative pain was evaluated at the recovery room and within the first 24 hours of the postoperative period. The groups were compared on
length of time until the first complaint of pain, visual numeric scale (VNS) score and morphine consumption within the first 24 hours.

Results: There was no statistically significant difference between the three groups related to age, weight and height. There was no difference
in length of time until the first complaint of pain, VNS scores over three and morphine consumption in the postoperative period between the
groups.

Conclusions: This study concluded that 5 mL of 1% ropivacaine promoted analgesic efficacy similar to 10 mL or 20 mL of 0.5% ropivacaine in

the posterior brachial plexus block using neurostimulator.
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INTRODUCTION

Arthroscopic surgeries of the shoulder became a frequent and
common reality as they are less invasive, therefore, offering
a faster recovery. Those surgeries are associated with highly
intense algic stimulus in the postoperative period, and some
types of regional anesthesia are recommended to control the
pain in those procedures. Several techniques, volumes and
concentrations of different local anesthetics have been used,
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but there is no clear definition of an ideal combination to be
used.

Even though the posterior brachial plexus block or cervi-
cal paravertebral block is not a new technique, only recently
it had its popularity increased. Its efficacy for both shoulder
and proximal humerus surgeries has been evidenced by
many authors 1.

Regarding the volume used a recent study showed that the
interscalene brachial plexus block guided by ultrasonography
with 5 mL of 0.5% ropivacaine had the same analgesic effi-
cacy of the group where 20 mL of 0.5% ropivacaine was used,
but with lower incidence of diaphragmatic paralysis °.

So far the analgesic efficacy of posterior brachial plexus
block with 5 mL of ropivacaine without the help of ultrasono-
graphy has not been evaluated.

Thus, the objetive of this study was to compare different
volumes and masses of ropivacaine in posterior brachial ple-
xus block on the quality of postoperative analgesia of arthros-
copic surgeries of the shoulder.

METHOD
After approval by the institution’s Ethics Committee in Re-
search, and signing an informed consent form, 60 patients

> 18 years, physical state ASA | and Il, scheduled for uni-
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lateral arthroscopic surgeries of the shoulder (acromioplasty,
repair of rotator cuff lesion, treatment of recidivating luxation
of shoulder or a combination of those procedures) were ran-
domly placed in three groups, receiving different solutions of
ropivacaine: A (10 mL to 0.5%), B (20 mL to 0.5%), C (5 mL
to 1%). The following patients were excluded from the study:
the ones with case history or laboratory exams that indicate
change of coagulation, previous neurological deficit, serious
chronic obstructive pulmonary disease, mental deficit that
hinders the comprehension of the scale of pain, body mass
index over 45, allergy to local anesthetic, cutaneous infection
on the place of the block or contraindication to use dipyrone,
nonsteroidal anti-inflammatory drugs (NSAIDs), dexametha-
sone or clonidine.

Monitoring consisted of ECG, pulse oximetry and automat-
ic, non-invasive blood pressure. Patients were placed on lat-
eral decubitus, with the shoulder to be operated up, the head
on a pillow and lowered over the neck. Then, patients were
sedated to remain calm, cooperative and answering verbal
commands. For doing so, it was used 1 pg.kg' of fentanyl
and 3 mg of intravenous midazolam. The spinous process-
es C6 and C7 were marked on the skin with dermographic
pen. The puncture point used was 3 cm lateral to the space
between the above-mentioned spinous processes. After an-
tisepsis of the skin with degerming and alcoholic Povidone-
iodine (PVP-I), an anesthetic button with lidocaine 1% without
adrenaline was applied with an insulin needle. A 22G needle,
100 mm long (Stimuplex A100 BBraun, Melsunger, Germany)
connected to the neurostimulator (Stimuplex-DIG, BBraun —
Melsungen, Germany) with the initial setting of 1 mA, length
of stimulation of 0.1 us, and frequency of 2 Hz was introduced
perpendicular to the skin until a motor response was obtained.
Motor responses of the levator scapulae, deltoid, or biceps
muscles were acceptable and the loss of this response from
0.6 a 0.3 mA. After verifying the negative aspiration of blood,
2 mL of 2% lidocaine with 1:200,000 adrenaline was injected.
Then, the ropivacaine was injected in incremental doses of
5 mL.

Groups were divided as follows, without the knowledge of
the surgeon, patient or anesthetist responsible for the evalu-
ation of pain.

e Group A: Posterior brachial plexus block with 10 mL of
0.5% ropivacaine;

e Group B: Posterior brachial plexus block with 20 mL of
0.5% ropivacaine;

e Group C: Posterior brachial plexus block with 5 mL of
1% ropivacaine.

The solution of 0.5% ropivacaine was prepared with 20 mL
of 0.75% ropivacaine and 10 mL of sterile bidistilled water for
groups A and B whilst on group C it was used the 1% com-
mercialized standard presentation.

After the block, the patients received general balanced
anesthesia with fentanyl (2 to 4 ng.kg'), propofol (2.0 to
2.5 mg.kg™), and cisatracurium (0.15 mg.kg™') and sevoflu-
rane (1 to 1.5 CAM). They also received clonidine (1 pg.kg™)

20

and dexamethasone (10 mg) after the anesthetic induction
and ondansetron (4 mg), ketoprofen (100 mg) and dipyrone
(30 mg.kg'') immediately after the surgery.

The block was evaluated by verifying the thermal sensitiv-
ity using cotton embedded in alcohol following the skin rep-
resentation of nerve roots from C3 to C7, 30 minutes after
admission to the post-anesthetic recovery room. In the first
evaluation, the thermal sensitivity of the skin representation of
roots from C5 and C6 contralateral to the block was also veri-
fied to evaluate the possibility of epidural block. Postopera-
tive pain was evaluated using a visual numeric scale (VNS)
ranging from zero (total absence of pain) to 10 (the worst
pain possible). The evaluator did not know the concentration
of anesthetic injected. In the recovery room, pain evaluation
was done 30 minutes after admission and immediately be-
fore discharge from the unit. Then, the pain was evaluated
by one of the investigators every 8 hours while in the hospital
and, on the following day, it was evaluated through telephone
contact. To perform the statistical analysis, it was considered
the maximum pain and morphine consumption in the recovery
room and periods of 12 and 24 hours after being discharged
from the unit. All patients received analgesics in a fixed way:
intravenous dypirone 2 g at every six hours and ketoprofen
100 mg at every 12 hours. The patients received venous mor-
phine 4 mg at every four hours if they related pain above three
in the VNS.

The groups were compared regarding the time to the first
complaint of pain, the VNS score and morphine consumption
within the first 24 hours. The length of time to the first com-
plaint of pain was considered from the moment of discharge
from the recovery room. The patients were categorized in two
groups related to the biggest complaint of pain: group one
VNS 0 to 3; group two VNS 4 to 10. This categorization was
based on the recommendation of the World Health Organiza-
tion for the association of opioid in the treatment of moderate
to intense pain (ENV 4 to 10) ©.

The homogeneity of age, weight and height variables was
evaluated by Levene’s test whereas gender and physical sta-
tus (ASA) were analyzed by the Chi-square test. The length
of time until the first complaint of pain was evaluated by the
non-parametric Kruskal-Wallis test, as this variable did not
follow normal distribution. The Chi-square test was used to
evaluate the other variables. The number of 19 patients in
each group was previously calculated so that it could be no-
ticed a difference of two points in VNS betweeen groups with
a sampling capacity of 90% (beta error of 10%) and 95% of
trust level (alfa error of 5%), considering the standard devia-
tion of 2.1 obtained in similar previous study 7. All results were
considered significant to a significance probability inferior to
5% (p < 0.05).

RESULTS
All 60 patients completed the study and the blocks were per-
formed without any problem. The analysis of the demographic

data shows that there was no statistically significant differen-
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ce between the three groups related to age, weight and height
(Table I). There was a prevalence of male patients in group C
and ASA |in group A (Table ).

There was a failure of Brachial Plexus Block in a patient
of group A, a patient of group B and in two patients of group
C (p = 0.717). Three patients of group A, seven patients of
group B and two patients of group C presented a motor block
of the hand at the end of the surgery, (p = 0.156).

Table | — Characteristics of the Patients

Table Il shows the time in hours until the first complaint of
pain in the postoperative period and Table Il shows the per-
centage of patients who complained of pain over three in the
postoperative period.

There was no difference in time up to the first complaint of
pain, VNS group and morphine consumption in the postope-
rative period between the groups (Figure 1).

Group A (0.5% 10 mL) Group B (0.5% 20 mL) Group C (1% 5 mL) p**
Age (years)” 50.05 + 11.11 49.00 + 14.30 47.74 +13.81 0.380
Weight (kg)” 76.35 + 13.79 72.10 + 13.33 83.74 + 15.47 0.613
Height (meters)* 1.62 + 0.21 1.65+0.07 1.72+0.08 0.267
Gender (M/F) 11/9 10/11 16/3 0.045**
ASA (I/11) 17/3 12/9 9/10 0.039**
*Values expressed in average + SD; **p < 0.05.
Table Il — Time (hours) Until the First Complaint of Pain in the Postoperative Period
Group A (0.5% 10 mL) Group B (0.5% 20 mL) Group C (1% 5 mL) p
N 20 21 19 0.373
Average 18.83 19.00 18.00
Average + SD 17.81+7.23 22.06 £ 11.47 17.29 + 10.29
SD: standard deviation.
Table Il — Evaluation of Pain (VNS)
Group
VNS A B C p
Recovery room 0-3 15/20 (75%) 20/21 (95%) 17/19 (89%) 0.148
4-10 5/20 (25%) 1/21 (5%) 2/19 (11%)
Until 12 hours after discharge from the recovery room 0-3 18/20 (90%) 20/21 (95%) 16/19 (84%) 0.510
4-10 2/20 (10%) 1/21 (5%) 3/19 (16%)
12 to 24 hours after discharge from the recovery room 0-3 11/20 (55%) 13/21 (62%) 9/19 (47%) 0.653
4-10 9/20 (45%) 8/21 (38%) 10/19 (52%)
*Chi-square.
50
45 45
;'(5) p=0.31 p=0177
30 M Group A
o 26.6 Group B
2 Group C
20 0 19
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Figure 1 — Percentage of Patients Who Took Morphine.
PACU: Post-Anesthesia Care Unit.
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DISCUSSION

The arthroscopic surgeries of the shoulder became more fre-
quent as they are less invasive and, therefore, offer a fas-
ter recovery. Among the main arthroscopic surgeries of the
shoulder are acromioplasty, repair of rotator cuff lesion and
treatment of recidivating luxation. Control the pain is one of
the main problems in those surgeries, since these procedures
are associated with postoperative pain of great intensity and
hard to be controlled 8°. Among the techniques more com-
monly employed for this purpose are the use of intravenous
opioids associated or not with NSAIDs, the use of articular
local anesthetic, suprascapular nerve block and cervical and
brachial plexus blocks 824 Among such techniques, brachial
plexus block offers the best results on the analgesia 13-520-21,
From the techniques of brachial plexus block, the intersca-
lene block is more commonly used 810122526 Recently, the
posterior brachial plexus block, also known as paravertebral
cervical block, has received wide attention -3.7:27.28 Different
volumes of anesthetic have already been employed, but there
is no definition of the ideal volume.

It was evident that posterior brachial plexus block with
20 mL, 30 mL, and 40 mL of 0.375% ropivacaine offerered
the same analgesic efficacy in the postoperative period of ar-
throscopic surgeries of the shoulder 27. Similarly, it was ob-
served that the increase in concentration from 0.5% to 0.75%
when 30 mL of ropivacaine were employed in the interscalene
brachial plexus block did not show benefit in the postoperative
analgesia of surgeries of the shoulder 22.

Ipsilateral diaphragmatic paralysis is a common complica-
tion expected after brachial plexus block both by the inters-
calene and the paravertebral cervical approach, due to the
block of phrenic nerve (C3-C5 roots), it may occur in 100% of
cases when habitual doses of local anesthetics are used 2930,
However, paresis, and even total hemidiaphragmatic paraly-
sis, does not lead to respiratory failure in healthy people 2°.
On the other hand, in patients with any degree of previous
respiratory disease, diaphragmatic hemiparesis and, espe-
cially, paralysis may occur with respiratory failure 2°. To avoid
diaphragmatic paralysis after brachial plexus block is a benefit
to all patients undergoing surgeries of the shoulder, especially
obese patients and the ones with pulmonary disease. On the
other hand, when brachial plexus block is not performed in
those surgeries, the postoperative administration of opioids,

22

pain or both may significantly increase the risk of pulmonary
complications and morbidity 303,

A recent study compared interscalene brachial plexus blo-
ck guided by ultrasonography with 5 mL and 20 mL of 0.5%
ropivacaine to perform arthroscopy of the shoulder 5. The au-
thors concluded that the diaphragmatic paralysis was signi-
ficantly inferior in the 5 mL group compared with the 20 mL
group (45% versus 100%), p < 0.05. In addition to that, there
was a larger reduction of oxygen saturation in the group that
received 20 mL (5.85% versus 1.5%), p = 0.003, in the posto-
perative period. There was no statistically significant differen-
ce in pain, quality of sleep and total morphine consumption
scales within 24 hours of the end of surgery.

In addition to the benefits of lower incidence of hemidia-
phragmatic paralysis, the reduction of volume of local anes-
thetic is associated with the smaller risk of morbidity related to
intravascular injection.

Even though this study did not evaluate the incidence of
diaphragmatic paralysis, it was possible to see that the pos-
terior brachial plexus block, with 5 mL of 1% ropivacaine with
the help of neurostimulator, offered postoperative analgesia
similar to 10 mL and 20 mL of 0.5% ropivacaine.

The increase of anesthetic mass (20 mL of 0.5% ropiva-
caine group) did not mean evident clinical benefit. Since this
increase of mass may represent increased risk of toxicity, the
use of smaller volume and anesthetic masses seem more in-
teresting. A better strategy to extend the postoperative anal-
gesia would be placing a peripheral catheter with continuous
flow, or upon demand of the patient, of low doses of local
anesthetic.

A limitation of this study was to use fixed doses of mor-
phine instead of analgesia controlled by the patient to control
the escape of pain in the postoperative period and evaluation
of analgesic efficacy of different schemes of local anesthetic
used. The analgesia controlled by the patient offers a range
of advantages compared with the common analgesia, some
of them are 32: improved analgesia, early relief of pain, more
satisfaction and safety when compared with fixed doses of
opioid. Although its benefits are well-defined, this analgesia
method is still not available in most national institutes owing
to cost.

This study concluded that 5 mL of 1% ropivacaine promo-
ted analgesic efficacy similar to 10 mL or 20 mL of 0.5% ropi-
vacaine in the posterior brachial plexus block using neurosti-
mulator and without the help of ultrasonography.
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