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Effects of suprascapular and axillary nerve block on
postoperative pain relief sevoflurane consumption
and visual clarity in arthroscopic shoulder surgery

Supraskapular ve aksiller sinir blogunun artroskopik omuz cerrahisinde
postoperative agri, sevofluran tiiketimi ve gorsel netlige etkileri

Derya OZKAN," ©© Sevtap CEMALOGLU," ©© Faruk Mehmet CATMA,? © Taylan AKKAYA'

Summary

Objectives: This study aims to investigate the effects of suprascapular nerve and axillary nerve block on postoperative pain,
tramadol consumption, sevoflurane consumption and visual clarity of the surgical field in arthroscopic shoulder surgery.
Methods: Forty-six patients undergoing arthroscopic shoulder surgery were randomized to receive either both suprascap-
ular and axillary nerve block with ultrasound guidance (20 ml 0.25% bupivacaine) before general anesthesia (group SSAXB,
n=23) or a subacromial local infiltration (20 ml 0.25% bupivacaine) after the procedure (group control, n=23). End-tidal
sevoflurane consumption, visualization of the arthroscopic field scores of the patients were recorded during the procedure.
The patient’s postoperative pain scores (at PACU, 4, 8, 12, 24 hours after the surgery) and tramadol consumption were also
recorded.

Results: End-tidal sevoflurane concentration values were similar in both groups (p>0.05). Group SSAXB had a better mean
static pain score in the PACU (Group SSAXB 4.27+1.48 vs Group C 6.24+1.09 p<0.05). Tramadol consumption was lower in
group SSAXB than in group C (253.1+£85.3 mg vs 324.2+72 mg, p=0.005). Visual clarity scores of the arthroscopic field were
higher in group SSAXB than in group C along the intraoperative period (p<0.05).

Conclusion: SSAXB are effective in postoperative analgesia, reduce tramadol consumption and provide a clean image in the
arthroscopic area of arthroscopic shoulder surgery, but these blocks do not reduce sevoflurane consumption.
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Ozet

Amag: Bu calismada amacg, artroskopik omuz cerrahisinde supraskapular sinir ve aksiller sinir blogunun postoperatif agr, tra-
madol tiiketimi, sevofluran tiiketimi ve cerrahi alanin gorsel netligine etkisini arastirmaktir.

Gereg ve Yontem: Artroskopik omuz cerrahisi gegirecek 46 hasta, genel anestezi dncesi ultrason rehberliginde hem supraska-
pller hem de aksiller sinir blogu yapilmasi (20 mi% 0.25 bupivakain) (Grup SSAXB, n=23) ya da islem sonrasi subakromiyal lokal
infiltrasyon (Grup Kontrol, n=23) yapilmasi icin randomize edildi. Hastalarin soluk sonu sevofluran tiiketimi, artroskopik alan
goriintlist skoru islem sirasinda kaydedildi. Hastalarin postoperatif agri skorlari (ameliyat sonrasi PACU'da 4, 8, 12, 24. saat) ve
tramadol tiiketimi de kaydedildi.

Bulgular: Soluk sonu sevofluran konsantrasyon degerleri, her iki grupta benzerdi (p>0.05). Grup SSAXB'nin anestezi sonra-
st derlenme birimindeki (PACU) ortalama statik agri skorlari daha iyiydi (Grup SSAXB 4.27+1.48'% karsilik Grup C 6.24+1.09
p<0.05). Tramadol tiiketimi grup SSAXB'de grup C'den daha disukti (253.1+85.3 mg'a karsilik 324.2+72 mg, p=0.005) Artros-
kopik alan netlike, goriinti skorlari intraoperatif ddnemde grup SSAXB'de grup C'den daha yiiksekti (p<0.05).

Sonug: SSAXB artroskopik omuz cerrahisinde, postoperatif analjezide etkili, tramadol tiiketimini azaltmakta ve artroskopik
alanda temiz bir goriintli saglayabilmektedir, ancak bu bloklar sevofluran tiiketimini azaltmamaktadir.

Anahtar sozcukler: Aksiller sinir blogu; omuz artroskopisi; supraskapular sinir blogu.
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Introduction

Arthroscopic shoulder surgery has been placed
among routine day-case surgical methods today.
However, arthroscopic shoulder surgery causes
severe pain, especially in the first 48 hours. Thus,
control of the pain, optimizing rehabilitation, and
comfort of the postoperative patient maintained
their importance. Interscalene brachial plexus block
(ISB) is often preferred given that it provides postop-
erative analgesia in the first 6-12 hours effectively.
' However, ISB causes 100% hemidiaphragmatic
paralysis and rebound pain in 12-20 hours after an
operation, which leads to drawbacks of this block.®?*

Suprascapular nerve and axillary nerve are the
nerves that innervate a major part of the shoulder.
Therefore, the idea that sufficient postoperative an-
algesia can be provided in shoulder arthroscopies
through concurrent blockage of two nerves (SSAXB)
has arisen.™

Visual clarity is essential for safe and successful ar-
throscopic procedures. One of the methods that are
used to provide safe and successful arthroscopic
procedure is by lowering the blood pressure in pe-
ripheral circulation in the area, which is the surgi-
cal region. Peripheral nerve blocks cause blockage
of sympathetic nerves, as well as of sensory and
motor functions, and may reduce the physiologi-
cal consequences of surgery-induced nociceptive
transmission.” ¢ Also, sympathetic nerve block leads
peripheral vasodilation and lower blood pressure in
the arterial circulation, central venous system and
peripheral circulation near the surgical site.”? Thus,
SSAXB may indirectly affect visual clarity.

The primary objective of this study was to evalu-
ate the effects of a preoperative SSAXB on post-
operative pain scores and tramadol consumption
in arthroscopic shoulder surgery. The secondary
objective was to evaluate the efficacy of SSAXB on
sevoflurane consumption and visualization of the ar-
throscopic area of view during the procedure.

Material and Method

This prospective, randomized study was conducted
after ethics committee approval was obtained from
the ethical committee of the Ministry of Health Dis-
kapi Yildirim Beyazit Training and Research Hospital
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(institutional review board no: 34/01 on January 16,
2017) and written informed consent was obtained
from patients.

We recruited 46 adult ASA physical status 1-2 and age
between 18 and 75 years of patients scheduled for
elective arthroscopic shoulder surgery under gener-
al anesthesia. Exclusion criteria included coagulopa-
thy, neuropathy, severe cardiopulmonary disease, lo-
cal anesthetic drug allergy, local site infection, body
mass index greater than 35 kg/m?, severe diabetes
mellitus, inability to understand pain scores. Patients
were randomly assigned using a computer-gener-
ated list of numbers, to either both suprascapular
and axillary nerve block with ultrasound guidance,
before general anesthesia (group SSAXB, n=23) or
a subacromial local infiltration after the procedure
(group C, n=23). Intravenous access and ECG (Elec-
trocardiography), pulse oximeter, noninvasive blood
pressure, BIS (bispectral index) monitoring was ap-
plied for all patients.

For SSAXB, a Sonosite M turbo (Sonosite, Bothell,
Washington) with a high frequency (15-6 MHz) linear
probe was used. Patients were placed in the lateral
decubitus position. Using dual guidance, an 80 mm
stimulator needle Echoplex® (Vygon, Ecouen, France)
was advanced with the in-plain technique according
to the described technique for suprascapulary block.
8] After observing the stimulation of the supraspina-
tus and/or infraspinatus muscle, local anesthetic (10
ml 0.25% bupivacaine) was injected in the supraspi-
natus fossa. For the axillary nerve block, the ultra-
sound transducer was placed in a sagittal plane over
the humeral head on the posterior aspect of the arm
to identify the deltoid muscle, neck of the humerus,
the teres minor muscle, the circumflex humeral ar-
tery, and the triceps muscle. After the neurovascular
quadrangular space identification and observing the
deltoid muscle response to stimulation, a local anes-
thetic (10 ml 0.25% bupivacaine) was injected with
the in-plain technique.® Thirty minutes after local
anesthetic infiltration, a blinded observer evaluated
the level of block. Motor block external shoulder ro-
tation and shoulder abduction with arm 90 degrees
(for suprascapular nerve), shoulder abduction (for
axillary nerve) were assessed with a 4-point Medi-
cal Research Council scale.l'” Sensory block was as-
sessed with cold sensation 4-point numeric scale (0=

JANUARY 2020
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no cold sensation, 1= strongly reduced cold sensa-
tion, 3= lightly reduced cold sensation, 4= normal
cold sensation). The sensory block of this nerve was
not tested since the suprascapular nerve carries no
cutaneous afferent fibers.'"

In all patients, general anesthesia was induced with
propofol, remifentanil, and rocuronium. After endo-
tracheal intubation, anesthesia was maintained with a
mixture of air and sevoflurane in oxygen and remifen-
tanil 0.05 mcg/kg/min. The end-tidal CO, and the end-
tidal sevoflurane concentrations were continuously
measured in the breathing cycle with a pre-calibrated
gas monitor (Scio Four Oxy plus Medibus Fabius GS;
Drager Medical, Lubeck, Germany). The patients were
ventilated so that the end-tidal carbon dioxide value
would be 35-45 mmHg following endotracheal intu-
bation. The sevoflurane concentration was adjusted
according to the BIS value of between 40 and 60. In
both groups, the surgeon administered irrigation flu-
id through a standard posterior portal (0.33 mg epi-
nephrine mixed to 1 L saline) during the procedure.

In group C, the surgeon administered 20 ml of 0.25%
bupivacaine to the subacromial region at the end of
the procedure. To prevent a rapid effusion of the so-
lution, the injection was performed after skin closure
and through a different site from portals used during
arthroscopy.

All patients received ondansetron (4 mg) for nausea
prophylaxis and dexketoprofen 50 mg iv at the end
of the surgery. Postoperative analgesia (tramadol
bolus 20 mg, lock-out time 10 min) was initiated with
intravenous PCA for 24 h.

Hemodynamic changes, BIS values, end-tidal sevo-
flurane consumption, visual clarity scores (VC) (0 to
10, with 10 correspondings to the best visual clar-
ity possible) of the arthroscopic field of the patients
were recorded every five minutes by an observer
who blinded to the technique during the proce-
dure. VC scores of <4 was defined as “poor,” “fair”
when 4< VC <7, and “good” when VC >7"? (Fig. 1).
Patient’s postoperative pain scores (NRS 0 to 10, with
10 corresponding to worst pain) were recorded in
the postanesthesia care unit (PACU), two hours (T2),
four hours (T4), eight hours (T8), 12 hours (T12) and
24 hours (T24) after surgery. Tramadol consumption
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Figure 1. Quality of visibility was scored using the Visual clarity
score (VC).'"? |t was categorized as‘good’when NRS is more than
7, ‘fair’ when VC is between 4 and 7 and ‘poor’ when VC is less
than 4. All three images in the picture were obtained through
optical lenses established with the posterior portal. All these
three images show the rotator interval (Stryker Endoscopy 5900
Optical Court San Jose, CA USA).

was also recorded. Hence, the patients were immo-
bilized in a sling; dynamic pain scores could not be
obtained properly. Nausea, vomiting and complica-
tions related to blocks (e.g., arterial puncture, hema-
toma, paresthesia during injection) were recorded.
Follow-ups in the PACU and ward were carried out
by an anesthetist blinded to the treatment group.

The power analysis was performed before this study,
according to a pilot study. Twenty-one cases were
planned for each group to test the statistical signifi-
cance of at least 30% difference of NRS levels from
the baseline between two groups at PACU monitor-
ing time on the 90% power and 5% error level. Antic-
ipating the dropout rate, 46 patients were included
in this study.

Data analysis was performed on the SPSS package pro-
gram (Statistical Package for Social Science Inc., Chi-
cago, IL, USA) for Windows. The Kolmogorov-Smirnov
test was used to determine whether the distribution
of continuous and intermittent numerical variables
was close to normal, and the homogeneity of vari-
ances was investigated by Levene’s test. Descriptive
statistics were expressed as meanzstandard deviation
or median (minimum-maximum) for the continuous
and intermittent numerical variables and the nomi-
nal variables as case numbers and percentages. The
nominal variables were examined using Pearson’s chi-
square and Fisher's exact tests. ANOVA in repeated
measures was used to assess whether there was a
statistically significant change in hemodynamic mea-
surements in the groups according to the monitoring
time. When the results were significant, the corrected
Bonferroni multiple comparison or Wilcoxon Sign test
was used to determine the follow-up durations that
caused the difference. A p-value of <0.05 was consid-
ered statistically significant.



Results

Forty-three patients completed this study (Fig. 2).
Two patients in group C (due to conversion to open
surgery) and one patient in group SSAXB (due to
vasovagal response) were lost to follow up. Patients
demographic details were similar (p>0.05) (Table 1).
The incidence of the incomplete block at 30 minutes
in Group SSAXB is shown in Table 2. In the SSAXB
group, 80 to 90% of the patients had complete
blocks in the related territories.

During the procedure between the two groups, MAP
and HR values were comparable (p>0.05). The end-
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tidal sevoflurane concentration and BIS values were
similar in both groups at all time points (p>0.05)
(Fig. 3). Visual clarity scores of the arthroscopic field
were higher in group SSAXB than in group C along
the intraoperative period (p<0.05) (Fig. 4). Group
SSAXB had a better mean static pain score in the
PACU (Group SSAXB 4.27+1.48 vs Group C 6.24+1.09
p<0.05) (Fig. 5). Tramadol consumption was lower
in group SSAXB than in group C (253.1+85.3 mg vs
324.2+72 mg, p=0.005) (Table 1). In the PACU, two
patients in the C group experienced nausea versus
one patient in the SSAXB group. There was no com-
plication related to the blocks in patients.

Enrollment

Assessed for eligibility (n=46)

Excluded (n=0)
« Not meeting inclusion criteria (n=0)

« Declined to participate (n=0)
- Other reasons (n=0)

Randomized (n=46)

A

Y

Allocation
Group C Group SSAXB
Allocated to intervention (n=23) Allocated to intervention (n=23)
- Received allocated intervention (n=23) - Received allocated intervention (n=23)
+ Did not receive allocated intervention (give reasons) « Did not receive allocated intervention (give reasons)
(n=0) (n=0)
v Follow-up L.
Lost to follow-up (give reasons) (n=2, due to Lost to follow-up (give reasons) (n=1, due to vasovagal
convention to open surgery) response)
Discontinued intervention (give reasons) (n=0) Discontinued intervention (give reasons) (n=0)
4 Analysis y
Analysed (n=21) Analysed (n=22)
- Excluded from analysis (give reasons) (n=0) « Excluded from analysis (give reasons) (n=0)

Figure 2. C, control (subacromial) group; SSAXB, suprascapular-axillary nerve block group.

Table 1. Perioperative details of the patients. Data are presented as mean+SD or number of patients (%)

Group C (n=21) Group SSAXB (n=22) p

Age (yr) (meanzSD) 53.7+16.5 58.5+7.9 >0.05
Sex (F/M) n (%) 11/10 (52/48) 15/7 (68/32) >0.05
BMI (kg/m?) (mean=SD) 28.7+£3.6 28.6+5.7 >0.05
Surgical Procedure n (%)

Rotator cuff repair 17 (81) 17 (77) >0.05
Bankart repair 4(19) 2(9) >0.05
Decompression 0 3(14) >0.05
Total opioid consumption (mg/24 h) (mean+SD) 324.2+72 253.1+85.3 0.005*

*p<0.05 significant differences between the groups.
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Table 2. Incidence of incomplete Block at 30 minutes
in Group SSAXB data are presented as num-
ber of patients (%)

Sensory Motor p

Suprascapular n - 3(13) N/A
(supraspinatus m), n (%)

Suprascapular n - 3(13) N/A
(infraspinatus m), n (%)

Axillary n (deltoid m),n (%) 2 (9) 4(18) >0.05
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Figure 3.Changes in BIS values and ET sevoflurane concentra-
tions of the patients. Data are expressed as mean + SD (p>0.05
at all time points).

Discussion

SSAXB caused lower pain scores and consumption
of less opioids than the control group throughout
postoperative 24 hours in this study. SSAXB provid-
ed better visual clarity than the control (subacromial
block) group in the intraoperative period.

ISB provides excellent analgesia within the first six
postoperative hours in shoulder surgery. However,
it poses a risk, especially for patients with lung pa-
thology because it leads to 100% ipsilateral phren-
ic nerve block (hemidiaphragmatic paralysis) and
causes rebound pain.? The other undesired effect of
ISBis that it leads to sensory and motor block in lower
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Figure 4.The visual clarity scores of the patients in the 5%, 10%,
15, 20™, 30, 40, 50%, 60™ minutes after the surgery starts
are recorded as VC5,VC10,VC15,VC20, VC30, VC40, VC50, VC60,
respectively. Data are presented as the median and interquar-
tile range (IQR), open circles slight outliers, p<0.005 at all-time
points.

= GroupC
= Group
SSAXB

Pain score

PACU T2 T4 T8 T2 T24

Figure 5.Pain scores after surgery. Data are expressed as mean
+SD (*p<0.05).

brachial plexus (C7-T1) aside from the shoulder area
on which surgical operation will be implemented.
031 Even if it is thought that the undesired effects of
ISB could be prevented through applying low local
anesthetic concentration (0.125% bupivacaine) and
its volumes (5-10mL), it was found out that the risk
to patients had not been wiped out."* ! All these
situations provide excellent analgesia within the first
postoperative hours in shoulder surgeries, but they
cause drawbacks in ISB implementation. Safer mul-
timodal analgesia techniques may be more logical
to be implemented instead of ISB. SSAXB, which will
be used for this purpose, maybe a part of the multi-
modal analgesia concept.

Shoulder joint is innervated by several peripheral



nerves that originate from both lateral and posterior
cord."® Suprascapular and axillary nerve constitute
a major part of this innervation, but the blockage of
these two nerves may not be sufficient for complete
anesthesia to occur in shoulder surgery.'” However, it
is reported that suprascapular block provides better
control of postoperative pain and patient’s satisfac-
tion than intraarticular or subacromial injection and
increases the range of movement.'®' |SB provides
more efficient analgesia than SSAXB in the immediate
postoperative period, but SSAXB provides better con-
trol of pain in 24 hours in a study where SSAXB and
ISB in arthroscopic shoulder surgery are compared.
1201 Similarly, Neuts et al.s’" study revealed that SSAXB
provides effective analgesia just as ISB in postopera-
tive 24 hours in shoulder arthroscopy. Dyspnea and
discomfortin the ISB group were found out more than
the SSAXB group in patients within the same study.
All patients also used NSAID, paracetamol and opioid
PCA for postoperative analgesia in both studies. Bet-
ter pain scores and lower consumption of tramadol
in the SSAXB group than the control group were ob-
tained in this study as it had been expected.

Inhalation anesthetics, which are intraoperatively
used to assess the anesthetic-analgesic effectiveness
of nerve blocks or evaluation of opioid consumption
may be a good indicator.”? However, that the find-
ings showed that SSAXB did not cause a decrease
in sevoflurane consumption in comparison with the
control group contrary to expectations in this study.
The reason for this situation may be explained as,
that the concentration of sevoflurane was adjusted
according to the level of BIS 40-60 anesthesia. Mean
BIS values were 40-50 trends in this study in both
groups. These levels of BIS values were lower than
we expected before. Thus, sufficient analgesia may
have been provided in the level of BIS 40-50 anes-
thesia also in the control group.

Given that intraarticular bleeding may damage the
visual clarity in shoulder arthroscopies, a bloodless
view isaimed at the surgical site. Plenty of techniques,
such as electrocautery, pumps which control the
speed and pressure of irrigation fluid, vasoconstric-
tors, which are added into the irrigation fluid while
hypotensive anesthesia is used to optimize the clear
view in the surgical site.'? However, these methods
may not be sufficient alone and also cause nega-
tive effects. For example, cerebral perfusion may be
more damaged on the beach-chair position where
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especially shoulder arthroscopy is performed when
hypotensive anesthesia is applied.''? The application
of excessive pump pressure may cause extravasation
of irrigation fluid on soft tissue.”>! Despite epineph-
rine, which is added into irrigation fluid, visual clar-
ity may still be impaired.?® Epinephrine was added
into the irrigation fluid in both groups for the visual
clarity, but hypotensive anesthesia and the excessive
pump was not used in this study.

It is reported that both peripheral and central blocks
lead to sympathectomy with resultant peripheral va-
sodilation and lower blood pressure in the arterial cir-
culation, central venous system and peripheral circu-
lation near the surgical site.>”? Malik et al.* emphasize
the regional anesthesia techniques reduce bleeding
during surgery when compared with general anes-
thesia. A recent study also indicates that preopera-
tive ISB can improve visual clarity for the arthroscopic
procedure.” In another clinical report, when a single-
sided erector spinae plane block is performed for lum-
bar spine surgery, it is noted that there is no need for
hypotensive techniques as a block providing satisfac-
tory sympathetic blockade and regional vasodilation
with a clear surgical field in the block.” These studies
confirm our hypothesis. Better visual clarity was ac-
quired in the group where SSAXB was conducted in
the surgical site than the control group.

There are some limitations to this study. First, the
patient could not be blinded to the technique. How-
ever, since all patients’ shoulder was covered with
wrap, the assessor which utilized postoperative pain
assessment was blind. Second, since the visual clar-
ity was not the primary outcome, a power analysis
was performed based on postoperative tramadol
consumption. Therefore, future studies are needed
to assess the visual clarity related to SSAXB.

In conclusion, SSAXB is effective in postoperative an-
algesia, reduce tramadol consumption in 24 hours,
but does not reduce sevoflurane consumption.
SSAXB may provide a clean image in the arthroscop-
ic area for arthroscopic shoulder surgery.
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