Knee Surg Sports Traumatol Arthrosc (2015) 23:562-566
DOI 10.1007/s00167-013-2451-x

SHOULDER

Efficacy of direct arthroscopy-guided suprascapular nerve block
after arthroscopic rotator cuff repair: a prospective randomized

study

Jae Jun Lee - Yon-Sik Yoo - Jung-Taek Hwang -
Do-Young Kim - Seong-Jae Jeon - Sung Mi Hwang -
Ji Su Jang

Received: 12 September 2012/ Accepted: 18 February 2013 /Published online: 1 March 2013

© Springer-Verlag Berlin Heidelberg 2013

Abstract

Purpose The purpose of this study was to evaluate the
outcomes of arthroscopy-guided direct suprascapular nerve
block performed after arthroscopic rotator cuff repair.
Methods In the present prospective, randomized, double-
blinded clinical study, 30 patients were divided into two
groups: 15 patients (group I) were treated with arthroscopy-
guided suprascapular nerve block using 10 mL 0.5 %
ropivacaine with 1:200,000 epinephrine, and 15 patients
(group II) were treated with placebo using 10 mL 0.9 %
saline after arthroscopic rotator cuff repair. Patient pain
levels were measured using the visual analog scale (VAS)
at 1, 3, 6, 12, 18, and 24 h post-operatively. Additionally,
the number of boluses and total amount of fentanyl dis-
pensed by patient-controlled analgesia administration dur-
ing the 24-h post-operative period were evaluated.
Results  VAS scores did not differ significantly between
groups I and II during the 24-h post-operative period, but
mean fentanyl bolus consumption was significantly less in
group I compared with group II (p = 0.015).

Conclusion Arthroscopy-guided suprascapular nerve
block at the end of a rotator cuff repair was safe and less
time-consuming than expected. Although this procedure
did not significantly reduce the post-operative pain, the
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post-operative need for fentanyl boluses as analgesia was
reduced significantly, and it would be beneficial if this
procedure involved a sensory branch of axillary nerve
block or was performed at the beginning of the arthro-
scopic procedure.

Level of evidence Prospective, randomized, double-blin-
ded clinical trial, Level I.

Keywords Arthroscopy - Nerve block -
Pain management

Introduction

Although most shoulder surgeries are now performed in a
minimally invasive way with arthroscopy, the severity of
post-operative pain is often sufficient to negatively impact
recovery and rehabilitation [16]. Thus, reducing immedi-
ately post-operative pain is very important in increasing
patients’ satisfaction rates and subjective and objective
results.

Many post-operative pain management modalities have
been introduced, and such modalities are often used in
combination to provide the most effective pain control.
Methods of providing pain relief include the periarticular
injection of morphine or a local anaesthetic [5], intersca-
lene nerve block [1], suprascapular nerve block (SSNB)
[11], oral analgesics, patient-controlled analgesia (PCA)
with intravenous opioids, and the subacromial local
anaesthetic infusion pump [4]. One of these options, SSNB,
provides excellent pain relief in shoulder disorders because
the suprascapular nerve is the main contributor to pain
from acute or chronic injury to the shoulder joint [6, 23].
Furthermore, use of the SSNB for post-operative pain relief
is effective, helping to reduce the post-operative morphine
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requirement and shorten the recovery process after
arthroscopic shoulder surgery [19]. However, no data about
the effectiveness of intraoperative arthroscopic-guided
direct SSNB as a post-operative pain management method
in rotator cuff repair are currently available, and no com-
parative study has assessed the procedure.

The purpose of this study was to evaluate the outcomes
of intraoperative arthroscopy-guided direct SSNB as a
post-operative pain management option in arthroscopic
rotator cuff repair under general anaesthesia. Our null
hypothesis was that intraoperative arthroscopy-guided
direct SSNB would not significantly reduce post-operative
pain after rotator cuff repair, but that the pain might be
influenced by the severity of rotator cuff repair.

Materials and methods

Thirty patients (11 females, 19 males) with a mean age of
50 years with a rotator cuff tear were included in the study.
The diagnoses of a rotator cuff tear were made according
to detailed physical and radiological examinations. The
exclusion criteria were the presence of (1) stiffness, (2)
glenohumeral arthritis, or (3) pre-existing suprascapular
dysfunction in addition to the rotator cuff tear. Patients
with a history of allergy to local analgesic agents were also
excluded.

The study was conducted at the Department of Ortho-
pedic Surgery of Hallym University. The trial was
approved by the local ethics committee and was performed
in accord with the Declaration of Helsinki. After institu-
tional review board approval had been given and all
patients had provided informed consent, patients scheduled
for arthroscopic rotator cuff shoulder surgery were enrolled
in this prospective, randomized, double-blinded, placebo-
controlled trial between February and September 2012.
Randomization to the SSNB or placebo group was per-
formed using a numbered, sealed envelope method with
random permuted blocks to guarantee balance. Group
allocation was revealed only to the study coordinator. Pre-
operatively, patients were educated in the use of the visual
analog scale (VAS) for pain and the PCA system.

For double blinding, the surgeon, patient, and data col-
lector were blinded to the contents of syringes used to
administer the SSNB. A research assistant prepared the
syringes and delivered them to a scrub nurse who was not
involved in this study during the rotator cuff repair
procedure.

All patients were randomized to treatment with
arthroscopy-guided SSNB using 10 mL 0.5 % ropivacaine
with 1:200,000 epinephrine (group I) or arthroscopy-gui-
ded SSNB using 10 mL 0.9 % saline solution (group II) at
the end of the arthroscopic rotator cuff repair procedure.

Perioperative treatment

For the arthroscopic rotator cuff repair, general anaesthesia
was induced with an intravenous injection of propofol
(2 mg/kg). Rocuronium (0.7 mg/kg) was administered for
muscle relaxation and tracheal intubation, and the lungs
were mechanically ventilated. Anaesthesia was maintained
with 50 % nitrous oxide in oxygen and 2-2.5 % sevoflu-
rane in a semi-closed circle system.

Patients received a placebo block or an SSNB at the end
of the main rotator cuff procedure. The suprascapular lig-
ament and adjacent suprascapular nerve were exposed
using electrocautery introduced through the anterior portal.
An 18-gauge spinal needle was inserted perpendicularly
7 cm medial to the lateral margin of the acromion and just
above the previously isolated transverse suprascapular
ligament. Under direct visualization of the suprascapular
nerve, an 18-gauge needle was introduced and the drug was
infused around the nerve running medial to the transverse
suprascapular ligament. After suctioning the saline from
the portal and closing the wound, the randomly assigned
injection was administrated. The injection material was
10 mL 0.5 % ropivacaine or saline.

Post-operative treatment

Post-operative analgesia was provided by a PCA intrave-
nous pump that was programmed to deliver a 1-pg kg™"
bolus of fentanyl as rescue analgesia. The lockout time was
1 h, and the maximum dose was 700 pg.

Outcome assessment

The primary outcome measure (post-operative pain) was
assessed using the 10-point modified VAS. Pain scores
were obtained 1, 3, 6, 12, 18, and 24 h after surgery. The
number of boluses and total amount of fentanyl dispensed
by PCA during the 24-h post-operative period were also
evaluated. During the first 24 h post-operatively, we
checked for adverse events, including the incidence of
post-operative nausea and vomiting, and the need for a
rescue drug.

Statistical analysis

An a priori power analysis was performed. A minimum of
15 patients in each treatment group were anticipated to
provide approximately 80 % power for detecting a differ-
ence of 20 % in the proportion of patients who underwent
arthroscopy-guided direct SSNB using 10 mL 0.5 % ropi-
vacaine with 1:200,000 epinephrine versus 10 mL saline at
a significance level of 0.05. Normally distributed data were
analysed using the ¢ test for independent samples; the
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incidence of nausea and vomiting was analysed using
Fisher’s exact test; all other data were analysed using the
nonparametric Mann—Whitney U test. Our null hypothesis
was that post-operative pain scores and the need for opioid
analgesia would not differ between the two groups. Sta-
tistical significance was defined as p < 0.05. All analyses
were conducted using SPSS software (version 16.0 for
Windows; SPSS, Chicago, IL, USA).

Results

No significant differences in age, sex, height, weight,
rotator cuff tear size, or hospital stay between the two
groups were found (Table 1).

Post-operative VAS scores

VAS scores at 1, 3, 6, 12, 18, and 24 h post-operatively did
not differ significantly between patients treated with
arthroscopy-guided SSNB using 10 mL 0.5 % ropivacaine
with 1:200,000 epinephrine (group I) and those treated with
SSNB using 10 mL 0.9 % saline (group II), but average
pain scores were slightly lower in group I (Table 2).

Table 1 Patient demographics and clinical profiles

Group | Group 11
Number of patients 15 15
Male/female 11/4 10/5
Age (years) 48.9 + 11.7 51.6 £ 10.6
Height (cm) 168.1 £ 7.2 167.0 + 8.3
Weight (kg) 64.1 £ 14.0 643 £ 11.5
Tear size of rotator cuff (cm) 2.0+ 0.8 1.8 £ 0.7
Hospital stay (h) 141 + 46 146 £+ 49

Data are shown as means =+ standard deviations. No significant dif-
ference was observed between groups

Table 2 Differences in post-operative visual analog scale scores
between groups

VAS evaluation (h post-operative) Group I Group I p value
1 69+23 69+18 ns.
49 +25 52+22 ns.
39+ 18 42+12 ns.
12 33+ 1.8 36+10 ns.
18 29+19 3.0+1.1 ns.
24 24+16 25+12 ns.

Data are shown as means + standard deviations. No significant dif-
ference was observed between groups

VAS visual analog scale
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Number of boluses and total amount of fentanyl
dispensed by PCA

In group I, five patients (33 %) used the PCA for post-
operative analgesia, and the overall group I mean number
of boluses used was 2.1. In group II, all patients (100 %)
used the PCA, and the overall group II mean number of
boluses used was 4.9. The mean consumption of fentanyl
during the 24-h post-operative period differed significantly
between groups I (137.8 2124 pg) and II (315.1 £
110.4 pg; p = 0.015; Table 3).

The incidence of nausea and vomiting

Two patients (13 %) in group I and six patients (40 %) in
group II felt nausea within 24 h after surgery; however, the
incidence of nausea did not differ significantly between the
groups. There was no significant difference in the incidence
of vomiting between groups I (one patient; 7 %) and II
(one patient; 7 %). Rescue drugs were given to one patient
in each group who vomited, and there was no significant
difference between the groups (Table 4).

Discussion
The most important finding of this study was that single
SSNB might not be sufficient for controlling post-operative

pain after a rotator cuff repair, despite using the most accu-
rate approach for needle placement for the suprascapular

Table 3 Need for analgesics during the 24-h post-operative period

Group 1 Group 11 p value
Number of patients using 5/15 15/15
PCA
Number of boluses used 2.1 + 3.2 49 £ 1.8 0.011*

Total amount of fentanyl 137.8 £+ 212.4 315.1 &+ 1104 0.015*

(ng)

Data are shown as means =+ standard deviations
PCA patient-controlled analgesia

* Significant difference

Table 4 The incidence of nausea and vomiting and the need for a
rescue drug

Group 1 Group 11 p value
Incidence of nausea 2/15 6/15 n.s.
Incidence of vomiting 1/15 1/15 n.s.
Need for a rescue drug 1715 1/15 n.s.

Data are number of patients

* Significant difference
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nerve. Factors contributing negative effects included
central sensitization, anatomical variant of articular sen-
sory branch of suprascapular nerve, and none of its sensory
innervation to the inferior and anterior shoulder region.

Arthroscopic shoulder surgery is often associated with
severe post-operative pain [16]. To improve post-operative
analgesic treatment and reduce the need for systemic anal-
gesic medications, including opioids, a regional anaesthetic
regime can be helpful [2, 8, 19]. The interscalene brachial
plexus block is the most frequently used pain relief tech-
nique in arthroscopic shoulder surgery [1, 14, 17, 21].
Singelyn et al. [21] reported that this block was the most
efficient analgesic technique after arthroscopic acromio-
plasty. However, this method is associated with potentially
serious complications, such as central nervous system,
respiratory, or cardiovascular complications [15]; more-
over, it is contraindicated in some patient categories (e.g.
patients with severe chronic obstructive pulmonary disease)
[9].

Suprascapular nerve block offers a safe alternative to an
interscalene nerve block [21]; consequently, many studies
have evaluated its use [11, 12, 19]. This method blocks
sensory innervation to the posterior shoulder joint and
surrounding tissues. However, the suprascapular nerve
supplies only 70 % of the sensory fibres to the joint and
capsule. In other words, patients might suffer from shoul-
der pain caused by the remaining 30 % of sensory fibres
innervating the shoulder, such as the lateral pectoral nerve
and axillary nerve, despite SSNB administration. Further-
more, the SSNB does not provide cutaneous analgesia, and
patients might also suffer from incisional wound pain.
Thus, the singular use of the SSNB might not provide
sufficient post-operative pain relief.

The majority of studies reporting nerve block injections
into the shoulder were carried out in a blind fashion with
the clinician using anatomical landmarks to guide the
injection. Of course, a landmark-guided SSNB might be
completely sufficient, and this has been shown in some
studies [11, 12]. Nevertheless, some authors have sug-
gested that inaccurate placement of the needle tip might be
the cause of the variable effectiveness of this technique
[7, 22]. Reported demonstrated accuracy rates have ranged
from 10 to 50 % [13, 24]. Thus, despite the high cost and
skill required, many studies have reported the use of
image-guided intervention to improve accuracy and reduce
adverse effects [10, 20].

In this study, we performed SSNB for post-operative
pain relief under direct arthroscopic visualization following
arthroscopic rotator cuff repair, and average time for the
procedure was 3 min. Our study results showed no sig-
nificant improvement in post-operative pain scores fol-
lowing surgery compared with the placebo group; however,
average pain scores were slightly lower in the treatment

group (group I). In contrast to our findings, some studies
showed that pre-emptive SSNB significantly reduced VAS
scores and post-operative opioid requirements [12, 19].
This contradictory result might be caused by the problem
of central sensitization or the severity of the main surgery.
In this study, we did not perform SSNB before the rotator
cuff repair because we were concerned about the early
occurrence of extravasation in which oedematous soft tis-
sue can encroach on the operative field. The severity of
arthroscopic procedure is another variable. We enrolled
only patients who underwent reconstructive procedures that
consisted of subacromial bursectomy, acromioplasty, and
biceps tenotomy (or tenodesis) and rotator cuff repair. The
previous reports that showed a positive effect of SSNB
enrolled patients who underwent only acromioplasty, bur-
sectomy, or arthroscopic capsular release [3, 11, 12].

Patients’ needs for bolus doses of intravenous opioids by
PCA were significantly reduced. Although opioid analge-
sics effectively relieve post-operative pain, they also cause
well-known adverse effects, such as nausea, vomiting,
dizziness, pruritus, respiratory depression, constipation,
and prolonged hospital stays [18]. In this study, two
patients (13 %) in group I and six patients (40 %) in group
II experienced nausea within 24 h after surgery. Therefore,
an opioid-sparing analgesic technique after shoulder sur-
gery is desirable, and our SSNB might be useful in this
regard for post-operative analgesia and nausea.

This study design had some limitations. All patients
were offered a PCA system that intravenously administered
fentanyl and were able to decide the amount they used
within the limit of 700 pg. Patients in group II used much
more fentanyl, which made it difficult to evaluate the
efficacy of our SSNB using the VAS. Furthermore, the
timing of PCA use was not evaluated, only the total
number of boluses and amount of fentanyl dispensed dur-
ing the 24-h post-operative period. Additionally, the initial
study design did not take into consideration the potential
for central sensitization; the performance of arthroscopy-
guided direct SSNB immediately after arthroscope inser-
tion may yield better results.

Arthroscopy-guided SSNB at the end of rotator cuff
repair was safe and less time-consuming than expected.
Although this procedure did not significantly reduce post-
operative pain, it would be beneficial if this procedure
involved a sensory branch of the axillary nerve or was
performed at the beginning of the arthroscopic procedure.

Conclusion
Patients treated with arthroscopy-guided direct SSNB after

arthroscopic rotator cuff repair showed no significant
improvement in post-operative VAS scores in comparison
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with the placebo group. However, the post-operative need
for fentanyl analgesia was reduced significantly.
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