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ORIGINAL ARTICLE

Analgesic effect of the bi-level injection erector spinae plane
block after breast surgery: A randomized controlled trial

Iki seviye erektér spina plan blogunun meme cerrahisi sonrasi analjezik etkisi:
Randomize kontrollii calisma

Can AKSU, Alparslan KUS, Hadi Ufuk YORUKOGLU, CennetTORKILIC, Yavuz GURKAN

Summary

Objectives: Due to the complex breast innervation, postoperative analgesia after breast surgery is a challenge for the anes-
thesiologists. The erector spinae plane block (ESPB) is a newly defined promising technique for this purpose. The main pur-
pose of this study was to evaluate the analgesic efficacy of the ultrasound-guided ESPB in breast surgery, monitoring its effect
on the postoperative opioid consumption.

Methods: Fifty female patients, who were scheduled to undergo elective breast surgery, with the American Society of Anes-
thesiology physical score I-Il, and aged between 25 and 70 years, were included into the study. Patients were randomized into
two groups, as the ESPB and the control group. All patients in the ESPB group received a bi-level (T2-T4) ultrasound-guided
ESPB with 20 ml 0.25 % bupivacaine (10 ml for each level) preoperatively. An intravenous patient-controlled analgesia device
for the postoperative analgesia was given to all patients. The numeric rating scale (NRS) scores for pain and postoperative
morphine consumptions were recorded at the 1%, 6, 12, and 24" hour postoperatively.

Results: Postoperative morphine consumption was significantly lower in the ESPB group compared to the control group at the
postoperative 6, 12, and 24" hour (p<0.001 for each time interval). The morphine consumption at the 24-hour was reduced
by 75%. There was no significant difference in the NRS scores (median NRS values were 2,1, 0,0, and 2, 2, 1, 1, respectively).
Conclusion: Our study has shown that a significant opioid-sparing analgesic effect in patients undergoing breast surgery
could be achieved with a US-guided bi-level ESP block.
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Ozet

Amag: Memenin kompleks innervasyonuna bagli olarak meme cerrahisinden sonra postoperatif analjezi saglamak anestezist-
ler icin zorlu bir durumdur. Erektor spina plan blogu (ESPB), yeni tanimlanmis ve bu amacg icin umut verici bir tekniktir. Bu calis-
manin amaci, ultrason egliginde uygulanan ESPB'nun meme cerrahisindeki analjezik etkinligini, postoperatif opioid tiketimi
lzerine etkisine bakarak degerlendirmektir.

Gereg ve Yontem: Calismaya elektif meme cerrahisi planlanan, Amerikan Anesteziyoloji Dernegi (ASA) fiziksel skoru I-1l ve yas-
lari 25 ile 70 arasinda olan 50 kadin hasta dahil edildi. Hastalar ESPB ve Kontrol grubu olarak iki gruba ayrildi. ESPB grubundaki
tlm hastalara, preoperatif, 20 ml% 0.25 bupivakain (her seviye icin 10 ml) ile iki seviye (T2-T4) ultrason esliginde ESPB yapildi.
Tum hastalara postoperatif analjezi icin intravenoz hasta kontrolli analjezi cihazi verildi. Numerik agri skalasi (NRS) skorlari ve
postoperatif morfin tiiketimleri 1, 6, 12 ve 24'lincii saatlerde kaydedildi.

Bulgular: Postoperatif morfin tiiketimi ESPB grubunda kontrol grubuna gére postoperatif 6., 12. ve 24. saatlerde anlamli ola-
rak dusikti (tim zaman araliklari icin p<0.001). Yirmi dérdiinci saatteki morfin tiiketimi %75 azaldi. NRS skorlarinda anlamli
fark yoktu (sirasiyla median NRS degerleri 2,1,0,0ve 2, 2, 1, 1 idi).

Sonug: Calismamiz gostermistir ki; meme cerrahisi gegiren hastalarda ultrason esliginde iki seviye ESPB ile opioidden bagimsiz
analjezik etki saglanabilir.

Anahtar sozcUkler: Erektor spina plan blogu; meme kanseri cerrahisi; postoperatif agri.
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Bi-Level ESP block for breast surgery

Introduction

Breast cancer is the most common cancer type and
also the second most cause of cancer dependent
deaths in women." Therefore breast surgeries are one
of the most common surgeries performed in daily
practice.” Depending on dissections of both thoracic
and axillary region, postoperative pain constitutes a
major problem for anesthetists. Complex innervation
of the breast makes management of postoperative
pain even more complicated. Type of surgery is im-
portant to understand the neural origin of pain. While
postoperative pain after lumpectomy surgery derives
mainly from intercostal nerves and supraclavicular
nerve, origin of pain after modified radical mastec-
tomy (MRM) involves also brachial plexus.™

Many regional techniques, like paravertebral block
(PVB), pectoral nerves block (PECs), serratus plane
block (SPB) were described in the literature for main-
taining postoperative analgesia.®? Among all these
regional anesthesia techniques PVB is the most
studied and found to be effective regional technique
for this purpose.®! Due to its anatomic proximity to
pleura and central neuroaxial system, it’s also one of
the most challenging techniques.

In 2016 Forero et al.” described erector spinae plane
block (ESPB) for thoracic analgesia. Since than many
different uses of this technique have been reported.
B-19 There were only a few case reports in the litera-
ture about ESPB use in breast surgeries.'"'? Recently
study of Gurkan et al."* has shown that, with a single
level injection of ESPB, postoperative morphine con-
sumption after breast surgeries had significantly de-
creased compared to control group. Our hypothesis
was that, it would be better to do this block at two
levels to achieve a better spread of local anesthetics
to cover up the whole surgical area (including axillary
zone). We aimed to evaluate the analgesic effect of US
guided bi-level ESPB for breast cancer surgery, regard-
ing to morphine consumption at postoperative 24
hours. Secondary aims of the study were to compare
the incidence of opioid-related side effects, postoper-
ative nausea and vomiting (PONV) and pain scores.

Materials and Methods

This study was done after obtaining local Ethic Com-
mittee’s permission (KIA 2017-377). Patients’ written
informed consents were obtained. The study was
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registered prior to patient enrollment with clinical-
trials.gov (NCT03415646) on January 2018.

Fifty female patients who were to go elective breast
cancer surgery were included into the study. Patients
were aged between 25 and 70 years with American
Society of Anesthesiology (ASA) physical score I-Il.
Patients with known allergies to any of the study
drugs, infection of the skin at the site of needle
puncture area; coagulopathy, obesity (body mass
index >35 kg/m?) and chronic use of opioids were
excluded from the study.

Sequentially numbered opaque sealed envelope
technique was used for randomization and patients
were randomized to one of the two groups as ESPB
group and Control group.'™ All patients in ESPB
group received bi-level ESPB and patients in Control
group received no intervention. Midazolam 0.03 mg
kg-1 iv was used for premedication of patients upon
arrival to the preoperative holding area.

ESPB Technique

Blocks were performed approximately 20 min before
induction of general anesthesia in the preoperative
holding area. Blocks were performed unilaterally
in the prone position with technique described by
Chin et al." 10 % povidone iodine was used for skin
preparation. Same two anesthesiologists (YG, CA)
were performed all the blocks. These two anesthe-
siologists were also blinded to the rest of the study
(data collection, intraoperative management etc.).
Blocks were performed with large bandwidth, multi-
frequency convex probe (1-8 MHz) of Esaote My Lab
6 US machine (Florence, Italy) with a 22G, 50 mm, in-
sulated facet type needle (BBraun Sonoplex, Melsun-
gen, Germany). Using an in-plane approach, blocks
were done at T2 and T4 levels of spine.

With a sagittal approach, probe was placed 2-3 cm
lateral to the midline. After identifying the transverse
processes and erector spinae muscle, the needle was
inserted with a cranial to caudal direction to the deep
of the erector spinae muscle (Fig. 1). The correct po-
sition of the needle tip was confirmed with the ad-
ministration of 0.5-1 ml of local anesthetic (LA) and
than 10 ml of 0.25% bupivacaine was administered.
Same procedure was repeated for the second level
of the block performance. Both cranial and caudal LA
spread was observed.
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Figure 1. Ultrasound image of the block area. T: Trapezius Musc-
le; RM: Rhomboid Major Muscle; ES: Erector Spinae Muscle.

General Anesthesia

Perioperative anesthesia management was done
according to departmental guidelines. Propofol (2-3
mg/kg) and fentanyl (2 mg/kg) iv were used for gen-
eral anesthesia induction. Rocuronium 0.6 mg/kg
was administered iv for tracheal intubation. Com-
bination of desflurane with nitrous oxide in oxygen
(2:1) in 3 L of fresh gas flow was used for anesthe-
sia maintenance. At the end of the surgery parac-
etamol 1 g and tramadol 100 mg iv were adminis-
tered for providing postoperative analgesia and also
Ondansetron 8 mg was given for the prevention of
postoperative nausea and vomiting.

Numeric rating scale (NRS) ranging from 0 (no pain)
to 10 (worst imaginable pain) was used for postop-
erative pain assessments. A patient controlled anal-
gesia device (PCA) containing morphine 0.5 mg/ml,
which was set to deliver 1 mg bolus dose morphine,
with 8 min lockout time and 6 mg 1 h limit was given
to all patients upon arrival to the recovery room.

A pain nurse, who was blinded to the study, recorded
NRS scores at postoperative 1, 6, 12 and 24 h. Same
nurse also recorded total morphine consumptions
during the 24 h postoperative period and the inci-
dence of PONV.

Statistical Analysis

Sample size analyze was done according to a prelim-
inary study in our clinic which has shown that the
mean (£SD) morphine consumption in the postop-
erative 24h was 16.6+6.92. The sample size necessary
to detect a 30% difference in postoperative morphine
requirement with 80% power and an error of 0.05 was
found as 20 subjects per group. For securing patient
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dropouts 25 patients were included in each group.

IBM SPSS for Windows® version 20.0 (SPSS, Chicago, IL,
USA) was used for all statistical analyses. For the nor-
mality of data distribution Kolmogorov-Smirnov tests
were used. Categorical variables were expressed as
counts (percentages) and continuous variables were
expressed as meanzstandard deviation, median (25%-
75 percentiles). Between group analyses, Student’s t
test was used for comparisons of normally distributed
continuous variables and Mann Whitney U Test was
used for non-normally distributed continuous vari-
ables. Monte Carlo Chi Square tests, Yates’ Chi Square
test and Fisher’s Exact Chi Square test were used for
the comparisons of categorical variables. A two-sided
P value <0.05 was considered statistically significant.

Results

A total of 50 patients were enrolled in the study (Fig.
2). Demographical data, durations and types of surg-
eries were similar in two groups (Table 1).

Enrollment

Assessed for eligibility
(n=56)

Excluded (n=6)

«  Not meeting inclusion
criteria (n=4)

P . Declined to participate

(n=2)

Other reasons (n=0)

‘ Randomized (n=50) ‘

Allocation

Allocated to no interventi-

Allocated to ESP Block

(ESP group) (n=25) on (Control Group) (n=25)
Received allocated +  Received no interven-
intervention (n=25) tion (n=25)

Did not receive alloca-
ted intervention (n=0)

Did not receive alloca-
ted intervention (n=0)

Follow-Up

Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention Discontinued intervention
(n=0) (n=0)

h 4 v
Analysed (n=25) Analysed (n=25)
Excluded from analy- Excluded from analy-
sis (n=0) sis (n=0)

Figure 2. Consort flow diagram.
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Bi-Level ESP block for breast surgery

Morphine consumptions in postoperative 6%, 12t
and 24" hours have significantly decreased in ESPB
group (p<0.05 for each time interval). At postop-
erative 24 h, mean morphine consumptions were
3.02+2.06 mg in the ESPB group, and 13.2+4.98 mg
in the Control group. Even though ESPB group had
lower pain scores at all times, there was no statisti-
cally significant difference between the groups on
NRS scores (Table 2).

At postoperative 12" hour 52% and at postoperative
24 hour 64% of the patients were pain-free (NRS=0)
in ESPB group while it was 40% and 32% of the pa-

Table 1. Demographic data

ESPB group Controlgroup p

(n=25) (n=25)

Age (year) 51.76%9.03 51.52+10.79  0.932
Weight (kg) 71+£9.38 70.84+11.27 0.957
Height (cm) 159+4.8 159.52+6.20 0.742
BMI (kg/m?) 28.05+3.22 27.86x4.54  0.832
ASA (I/11) 14/11 11/14 0.406
Duration of 99+23.71 93.6+23.07 0419
surgery (min)

Type of 15/5/1/4 13/6/0/6 0.795
surgery (1/2/3/4)

Data were presented as meanzstandart deviation. Surgery
types: 1- Modified Radical Mastectomy; 2- Simple mastec-
tomy + Sentinel Lymph Node Biopsy (SLNB); 3- Lumpectomy
+ SLNB; 4- Lumpectomy + Axillary dissection.

Table 2. Postoperative NRS scores and morphine con-
sumptions in the first 24-hour

ESPB group Controlgroup p

(n=25) (n=25)
NRS scores
1sthour 2 (0-3.5) 2 (0-4) 0.928
6™ hour 1(0-2) 2 (0-2) 0.326
12" hour 0(0-2) 1(0-3) 0.210
24 hour 0 (0-1.5) 1(0-2) 0.099

Morphine consumption (mg)

1**hour 1(1-1) 1(0.5-1) 0.428

6" hour 2(1-2.5) 4 (3-6.5) <0.001
12% hour 3(1-3) 8(4.5-10.5) <0.001
24" hour 3(1-5) 12(10-16)  <0.001

Data were presented as median (percentiles 25-75).
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tients (respectively) in Control group. Also in ESPB
group 10 patients (40%) didn’t use any opioid after
postoperative 6th hour, but in Control group there
were only one patient (4%).

There were seven patients in ESPB group who expe-
rienced postoperative nausea and 6 of them also had
vomiting. Nausea was seen in 6 patients in Control
group and 4 of them had also vomiting. There was
no significant difference for PONV. No complications
were observed during the study period.

Discussion

Our study has clearly shown that two levels ESPB has
significantly decreased the morphine consumption
in postoperative 6", 12" and 24" hours. Decrease
in total morphine consumption at postoperative 24
hours was 75% compared to Control group.

There were many studies in the literature about
maintaining postoperative analgesia with regional
anesthesia techniques after breast surgeries. Fre-
quency of this surgery and challenging sensory in-
nervation of the breast makes this quest stand still
fresh. Although PVB has been commonly accepted
as the most effective regional technique for this in-
dication, clinicians are in the search of a safer and
easier alternative. Pectoral nerve blocks (PECs | and
PECs Il) were introduced in clinic for this purpose.
ne171 Afterwards; serratus plane block was also de-
scribed by Blanco et al."® with the goal of providing
extended intercostal nerve coverage.

ESPB was first defined as an analgesic technique for
thoracic neuropathic pain by Forero et al. In that
manuscript, the authors also studied the spread
of dye in two fresh cadavers and reported that the
spread of the dye reached both to ventral and dorsal
rami of spinal nerves, which could cause a sensory
blockade over the anterolateral thorax. Adhikary et
al.' showed that LA spread after ESPB could be as
2 to 5 level epidural and 5 to 9 level intercostal. This
could explain the mechanism of this block but fur-
ther studies with larger samples are needed to verify
these findings.

There were many studies with controversial results in

the literature about the effect of both single or mul-
tilevel paravertebral blocks on postoperative pain

135



after breast surgeries.”>2¥! While some studies?"??
claim no difference in opioid consumption; some
others?2! claim superior analgesia with less opioid
consumption with paravertebral block. In contrast
with paravertebral block, as ESPB is a newly defined
regional technique, there were only one randomized
controlled study and a few case reports about its use
in breast surgeries.®*'324 Two reports were®? single
shot ESPB, while one of them™ was a single shot
block with a continuous LA infusion via catheter. All
these reports found ESPB as an effective analgesia
method. Study of Gurkan et al."™® reported that a
single shot ESPB with 20 ml of LA at T4 level could
decrease morphine consumption. It was shown that
mean morphine consumption at postoperative 24
hour was 5.76 mg while it was 16.6 mg in control
group. A 65% decrease was found as both statisti-
cally and clinically significant. In our current study
where bi-level injections were performed morphine
consumptions were found 3.02+2.06 and 13.2+4.98
respectively. Bi-level injection decreased opioid con-
sumption up to 75% in 24 hours. Our results corre-
lated with our hypothesis and showed that bi-level
ESP block can further decrease opioid requirements.

Even though the morphine consumption was de-
creased in the ESPB group compared to control
group, it was not enough to provide significant dif-
ference on PONV. As it was described in the analy-
sis of Apfel et al., ! there were other risk factors for
PONV in our study, which could be the possible ex-
planation of this situation, like female gender and
duration of anesthesia with volatile anesthetics.

Although the research has reached its aims; there
were some limitations of this study. First of all pa-
tients were not fully blinded to the study. Even the
patients were under sedation while the blocks were
done, the patients might know that whether they
had an injection for ESPB or not. For observing and
comparing the placebo effect it might be better to
perform a sham block to control group. Secondly,
for knowing the exact limits of the block, a sensory
testing for the mapping of block area should have
been performed. We think these limitations could
and should be the aims of future studies.

For achieving wide spread of LA, due to complex
sensory innervation of breast surgical area, we have
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chosen two level injection at T2 and T4 spine levels. T2
level selection, as the second level of injection point,
was depending on the fact that axillar surgery area is
in the territory of the lateral cutaneous branch of T2.B!
Even we found a significant difference in morphine
consumptions, the spread of LA should be studied to
know the limits of local anesthetic distribution.

Conclusions

This study has shown that ultrasound guided bi-level
ESPB is effective for providing postoperative analge-
sia after breast cancer surgeries and it significantly
reduced opioid consumption compared to control
group. This opioid sparing effect of bi-level ESPB is
promising for that it is one of the main goals of en-
hanced recovery after surgery (ERAS) protocols.?®
We think that single level ESPB should be compared
to multiple level ESPB to choose the best clinical
practice for breast surgery.

Conflict-of-interest issues regarding the authorship or
article: None declared.
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