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Effects of interscalene brachial plexus block to intra-operative
hemodynamics and postoperative pain for arthroscopic
shoulder surgery

Hyun-Young Lee, Sang Hun Kim, Keum Yung So, and Dong Jun Kim

Department of Anesthesiology and Pain Medicine, Chosun University Hospital, Gwangju, Korea

Background: Although arthroscopic shoulder surgery is less invasive and painful than open shoulder surgery, it can
often cause intra-operative hemodynamic instability and severe post-operative pain. This study was conducted to
investigate the efficacy of the interscalene brachial plexus block (IBPB) on intra-operative hemodynamic changes
and post-operative pain during arthroscopic shoulder surgery.

Methods: After institutional review board approval, 50 consecutive patients that had undergone arthroscopic
shoulder surgery under general anesthesia were randomly assigned to one of two groups to evaluate intra-operative
hemodynamic changes and post-operative pain control. Group 1 patients received an IBPB with 10 ml of normal
saline guided by a nerve stimulator before induction, and Group 2 patients received 10 ml of 0.5% ropivacaine
hydrochloride with the same technique. The heart rate and systolic and diastolic blood pressures were recorded
before the incision and 1, 3, 5, 10, and 20 minutes after the incision. Pre-operative and post-operative pain was
evaluated with a visual analog scale 1, 3, 6, 12, and 24 hours after surgery. The patients were given tramadol as a
rescue medication option. The total volume of tramadol that was injected was also evaluated over the same intervals.
Results: Group 2 showed significantly lower systolic and diastolic blood pressures and heart rates intra-operatively
compared to Group 1 (P < 0.05). The visual analog scale pain scores, except at 24 hours after surgery, were
significantly lower in Group 2 (P < 0.05). The total tramadol consumption significantly reduced in Group 2 (P < 0.05).
Conclusions: IBPB effectively controlled the hemodynamic changes that occurred during arthroscopic shoulder

surgery as well as post-operative pain. (Korean J Anesthesiol 2012; 62: 30-34)
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Introduction

Although arthroscopic shoulder surgery has the advantages
of decreased scarring, faster recovery due to decreased overall
pain and infection, and a shorter admission period compared
with open shoulder surgery, it often causes intra-operative
hemodynamic instability and severe post-operative pain [1-3].
Therefore, it is important to have an effective method of mini-
mizing intra-operative hemodynamic changes and reducing
post-operative pain. The interscalene brachial plexus block
(IBPB) is commonly used for these purposes as it can effectively
regulate acute post-operative pain that occurs approximately
8-10 hours after the surgery, and has a high success and low
complication rate [4-8]. This study was conducted to investigate
the effect of IBPB on hemodynamic changes before anesthesia
administration during arthroscopic shoulder surgery and severe
post-operative pain.

Materials and Methods

This study was conducted on 50 patients aged 18-60 years
who were scheduled to undergo arthroscopic shoulder surgery
due to rotator cuff tear, and whose condition corresponded to
physical status I and II of the American Society of Anesthesio-
logists (ASA). After the approval of the institutional review
board, the study was conducted after obtaining informed
consent of the study purpose, risks, and complications from
each patient. Those who did not give their consent and had
a coagulopathy, a cardiothoracic and vascular disease, or
a medical record of chronic pain, or were sensitive to local
anesthetics, or taking drugs that may affect their blood pressure
or heart rate were excluded from the study.

All the subjects were randomly assigned to the following
two groups using a random number table: a group that was
subjected to IBPB with 10 ml of normal saline before the surgery
(Group 1, n = 25) and a group that was subjected to IBPB with
10 ml of 0.5% ropivacaine hydrochloride before the surgery
(Group 2, n = 25). Before the treatment, intramuscular 0.05
mg/kg of midazolam was injected 30 min before the induction
of anesthesia, and their vital signs were measured using an
ECG, a pulse oximeter, and a blood pressure measuring device
immediately after they arrived at the operation room. After
their vital signs were stabilized, they were asked to turn their
faces towards the direction opposite to the treatment side in a
supine position. The patient’s skin was punctured using a 50
mm 22 G needle (Stimuplex® A, B. Braun, Germany) with the
assistance of a nerve stimulator (PAIUNK® Medizintechnologie,
Geisingen, Germany) to identify the exact needle location. If the
triceps, biceps, or deltoid or pectoralis major muscle twitched
when an electric stimulus of 1 Hz and 1 mA was applied, the
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electric stimulus was gradually reduced to 0.5 mA, and the
point at which the muscle contraction was maintained was
set as the blocking point. While observing the blood injection
via aspiration, 1 ml of 0.5% ropivacaine hydrochloride was
slowly injected. If the response loss was confirmed, the needle
was placed at the correct blocking location. Subsequently, the
remaining 9 ml of 0.5% ropivacaine hydrochloride was injected.
If no response to a 0.3 mA or lower stimulus was found, nerve
blocking was considered to have been achieved. The IBPB
was administered by an experienced anesthesiologist, and
the arthroscopic shoulder surgery was also conducted by one
surgeon.

As for the induction of anesthesia, 2 mg/kg of propofol
and 0.9 mg/kg of rocuronium were administered to both
groups, followed by tracheal intubation. Anesthesia was
maintained using a 1.5 minimal alveolar concentration (MAC)
of sevoflurane with 2 L/min of O, and 2 L/min of N,O. For
continuous blood pressure monitoring, a 22 G arterial catheter
was installed in the radial artery under local anesthesia after a
modified Allen’s test.

The systolic arterial pressure (SAP), diastolic arterial pressure
(DAP), and heart rate (HR) that were measured after the vital
signs were stabilized were recorded (Tb), and a skin incision
was made one minute later. The vital signs were recorded 1 (T1),
3 (T3), 5 (T5), 10 (T10), 15 (T15), and 20 min (T20) after the
start of the surgery. If SAP > 190 mmHg or DAP > 120 mmHg,
15 pg/kg of nicardipine was administered. On the other hand, if
SAP < 80 mmHg, 5 mg of ephedrine or 50 pg of phenylephrine
was administered repeatedly. If HR < 50 beats/min, 0.5 mg of
atropine was administered. The patents that had undergone
drug treatment were excluded from the study.

The patients were transferred to the recovery room after the
extubation. Upon passive exercise of shoulder abduction and
adduction, the pain score was recorded using the Visual Analog
Scale (VAS) 1 (T1h), 3 (T3 h), 6 (T6 h), 12 (T12 h), and 24 hours
(T24 h) after the surgery.

The standard value of VAS (Tb) was set as the score during
passive exercise before the surgery. When patients with a pain
score of 5 in the recovery room and the patient room wanted
analgesics, 1 mg/kg of tramadol was repeatedly administered to
them and recorded.

Except for the patient number, sex ratio (%), and frequency
of use of additional analgesics, all the measured values were
denoted with their mean + standard deviation. A statistical
analysis was conducted using SPSS 17.0 for Windows (SPSS,
Inc., Chicargo, IL). A Chi-squared test or a Fisher’s exact test
was conducted for the sex and frequency of using analgesics,
and a Student’s unpaired t-test was conducted for the patient’s
height, age, and weight. A repeated measures ANOVA test
was conducted for the systolic and diastolic blood pressures,
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heart rate, and VAS scores, and a Mann-Whitney U-test was
conducted for back-testing. A P value < 0.05 was considered
statistically significant.

Results

A total of 50 patients were registered in this study without
withdrawal. No significant difference in age, height, weight, and
sex was found between the two groups (Table 1).

Table 1. Demographic Data

Group 1 Group 2

(n=25) (n=25)
ASA physical status (I/11) 17/8 19/6
Age (yr) 46.8 +£10.2 52.5+15.5
Sex (M/F) 14/6 11/9
Weight (kg) 69.7 8.3 64.9%7.0
Height (cm) 169.5+7.4 166.8 + 5.8
Preoperative VAS (mm) 39.1+3.1 39.1+3.2

Data are presented as the mean + SD and numbers of patient. Group
1 patients received an interscalenebrachial plexus block with normal
saline 10 ml guided by nerve stimulator before induction, and Group
2 patients received the same technique with 0.5% ropivacaine 10 ml.
ASA: American Society of Anesthesiologists, VAS: visual analogue scale.
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The systolic and diastolic blood pressures and heart rates
changed more significantly in Group 1, which underwent IBPB
using normal saline after skin incision, than in Group 2, which
underwent IBPB using 0.5% ropivacaine (P < 0.05, Fig. 1). In
Group 1, significantly elevated systolic and diastolic blood
pressures were measured at all time points, unlike before the
skin incision. The heart rate significantly increased at all the
time points, except at 20 min after the skin incision (P < 0.05).
In Group 2, elevated systolic and diastolic blood pressures
occurred only 5 min after the skin incision. No significant change
in heart rate was seen, except 3 min after the skin incision (P <
0.05, Fig. 1). No hypertension, hypotension, and bradycardia
that required drug treatment was found in both groups.

No significant difference in the VAS score was found between
the two groups when the scores were assessed in the patient
room before the surgery. The VAS score by time was significantly
higher in Group 2 than in Group 1. No significant difference was
found 24 hours after the surgery (P < 0.05, Fig. 2).

The frequency of the additional use of analgesics significantly
increased in Group 1 until 12 hours after the surgery (P < 0.05,
Fig. 3), but no significant difference was found between the two
groups in 24 hours after the surgery.
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Fig. 1. Changes in systolic arterial blood pressure (A), diastolic
arterial blood pressure (B) and heart rates (C). Data are expressed
as mean * SD. There were significant differences between the
two groups after skin incision in systolic arterial blood pressure,
diastolic arterial blood pressure and heart rates. Group 1 (n = 25)
received an interscalene brachial plexus block with normal saline
10 ml guided by nerve stimulator before induction, and Group 2
(n = 25) received the same technique with 0.5% ropivacaine 10 ml.
Tb: before incision, T1: 1 minute after incision, T3: 3 minutes after
incision, T5: 5 minutes after incision, T10: 10 minutes after incision,
T15: 15 minutes after incision, T20: 20 minutes after incision. *P <
0.05 compared with Group 1, "P < 0.05 compared with Tb in group 1,
fP<0.05 compared with Tb in group 2.
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Fig. 2. Visual analog scale (VAS) at passive exercise before surgery
and after 1, 3, 6, 12 and 24 h postoperatively. There were significant
differences in Group 2 compared with Group 1 except at 24 hours
postoperatively. Group 1 (n = 25) received an interscalene brachial
plexus block with normal saline 10 ml guided by nerve stimu-
lator before induction, and Group 2 (n = 25) received the same
technique with 0.5% ropivacaine 10 ml. Tb: preoperative, T1 h: 1
hour postoperatively, T3 h: 3 hours postoperatively, T6 h: 6 hours
postoperatively, T12 h: 12 hours postoperatively, T24 h: 24 hours
postoperatively. *P < 0.05 compared with Group 1, TP < 0.05
compared with Tb in group 1, fP<0.05 compared with Tb in group 2.

Discussion

In this study, intra-operative hemodynamic stability was
maintained in Group 2, in which the patients underwent IBPB
using 0.5% ropivacaine before arthroscopic shoulder surgery.
In addition, significant pain reduction and a reduced additional
requirement for analgesics were shown in Group 2 for the 12
hours after the surgery, unlike in Group 1, in which patients
underwent IBPB using a saline solution.

In arthroscopic shoulder surgery, minimization of hemo-
dynamic changes and pain control after the surgery are very
important. IBPB, which controls unstable hemodynamic
changes and post-operative pain during arthroscopic shoulder
surgery, has the advantages of intra-operative bleeding
reduction, excellent muscle relaxation, reduced risks and
complications due to general anesthesia, reduced requirement
for additional analgesics after the surgery, and a shorter
hospitalization duration [9]. In addition, due to its high success
rate, low complication rate, and faster effect, it is an effective
method as the sole anesthesia for the upper extremities and
during arthroscopic shoulder surgery [7,8,10]. Singelyn et al.
[10] reported that IBPB showed a greater analgesic effect than
the suprascapuler nerve block or intra-articular injection for
24 hours after the surgery. Furthermore, they showed that
IBPB reduced the requirement for narcotic analgesics after the
surgery and minimized the risk of post-operative nausea and
vomiting. IBPB complications have been reported from time
to time. Whitaker et al. [11] reported that severe hypotension
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Fig. 3. The incidence of additional analgesic requirements after 1,
3, 6, 12 and 24 h postoperatively. There were significant increases in
group 1 except at 24 hours after surgery. Group 1 (n = 25) received an
interscalene brachial plexus block with normal saline 10ml guided
by nerve stimulator before induction, and group 2 (n = 25) received
a same technique with 0.5% ropivacaine 10 ml. *P < 0.05 compared
with Group 1.

occurred during arthroscopic shoulder surgery after IBPB.
They added that local anesthetics injected during IBPB caused
a neuroaxial block. In this study, the post-operative pain
and the frequency of the additional use of analgesics more
significantly decreased in the group that underwent IBPB using
0.5% ropivacaine than in the group that underwent IBPB using
a saline solution. However, no significant changes in the VAS
scores and the frequency of the additional use of analgesics
were found after postoperative 12 hours. This result was similar
to that of the study of Conroy et al. [5], in which one-time BPB
effectively controlled the pain for a mean of 10.5 hours. This is
likely to have been caused by the short-term efficacy of the local
anesthesia that was used.

As no reports of hemodynamic instability such as increased
blood pressure and heart rate during arthroscopic shoulder
surgery have been suggested in previous studies, a few causes
were hypothesized before this study. First, hemodynamic
instability could be caused by surgical manipulation during
anesthesia. Morrison et al. [12] reported that the difference
between systolic blood pressure and shoulder joint pressure
should be maintained at 49 mmHg or lower to secure the
surgery field in their study on the relationship between shoulder
joint pressure, blood pressure, and surgery field in arthroscopic
shoulder surgery. They also reported that a low blood pressure
should be maintained during the surgery for lower injection
pressure of the irrigation fluid and to minimize the risk of fluid
extravasation to the subcutaneous tissue. However, there are no
reports to date showing intra-operative hemodynamic insta-
bility caused by increased shoulder joint pressure due to in-
creased injection pressure of the irrigation fluid. In this study,

» Kja



Effects of brachial plexus block

frequent changes in the injection pressure of the irrigation fluid
were required due to the poor surgery field caused by the increased
blood flow in the joint, which was caused by significantly increased
blood pressure and heart rate in the group that underwent IBPB
using a normal saline solution. In the group that underwent IBPB
using 0.5% ropivacaine, the surgery and anesthetic management
were conducted with a stable hemodynamic status and without
increasing the injection pressure in the irrigation fluid. Although
injection pressure in the irrigation fluid was observed in this
study, it was not recorded. Thus, it cannot be concluded whether
the injection pressure in the irrigation fluid was a direct cause
of hemodynamic changes. It can be inferred, however, that
the hemodynamic changes reduced due to blocking of the
pain caused by surgical treatment, as IBPB using ropivacaine
blocked the nerve that innervated the shoulder joint. Second,
the changes could have occurred due to the systemic absorption
of epinephrine that was included in the irrigation fluid. Jensen
et al. [13] reported that 0.33 mg/L of epinephrine effectively
improved the bleeding inside the joint and the surgery field
without causing adverse cardiovascular events in arthroscopic
surgery. The severe hemodynamic changes that occurred due
to epinephrine during arthroscopic shoulder surgery were
mainly attributable to accidents due to carelessness. Cho et al.
[3] reported that ventricular tachycardia suddenly occurred
due to the systemic absorption of epinephrine contained in
the irrigation fluid during arthroscopic shoulder surgery. They
also reported that unstable hemodynamic changes could be
prevented if epinephrine was mixed well with the irrigation
fluid. Karns [14] reported that ventricular tachycardia occurred
due to the intraosseous infusion of the irrigation fluid that
contained epinephrine at a 1 : 100,000 ratio, which was caused
by humeral cortex injury during the trochar insertion. In this
study, 0.33 mg/L of epinephrine was used, and none of the
aforementioned severe cardiovascular complications was
observed in both groups. Although significant changes in
blood pressure and heart rate were observed in the group that
underwent IBPB using a saline solution, this is likely to have
been due to the elevated blood pressure caused by surgical
manipulation rather than by the systemic absorption of
epinephrine.

This study had the following limitations. First, we did not
record the injection pressure changes in the irrigation fluid
which was mentioned as a cause of hemodynamic changes.
Second, we did not evaluate the systemic absorption of 0.33 mg/
L of epinephrine. Third, only a one-time IBPB was conducted
without sufficient consideration of the pain-persistent duration
after arthroscopic shoulder surgery. Thus, the effect of IBPB was
not assessed 24 hours after the surgery. We suggest that further
investigation on hemodynamic changes due to the injection
pressure in the irrigation fluid, the blood epinephrine level and
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the effect of continuous IBPB on pain control is required.

In summary, the hemodynamic changes that occurred
during arthroscopic shoulder surgery were caused by the
inappropriate blocking of pain transmission that occurred
due to surgical manipulation. IBPB, which showed stable
hemodynamic changes during arthroscopic shoulder surgery, is
an effective method to control early pain 12 hours after surgery.
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