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Abstract

Purpose: After laparoscopic cholecystectomy patients have moderate pain in the early
postoperative period. According to several studies an erector spinae plane (ESP) block
can be a valuable part of multimodal analgesia. Our intention was to evaluate how ESP
block influences postoperative pain scores and opioid consumption after laparoscopic
cholecystectomy.
Methods: This single-blinded, prospective, randomized study included 60 patients
undergoing laparoscopic cholecystectomy to receive either bilateral ESP block at the
Th 7 level (n= 30) with 20ml of 0.25% levobupivacaine plus dexamethasone 2mg per
side, or standard multimodal analgesia (n= 30). Patients from the standard multimodal
analgesia group received tramadol 100mg at the end of the procedure. Postoperative
analgesia for both groups was acetaminophen 1g/8h i.v. and ketorolac 30mg/8h.
Tramadol 1mg/kg was a rescue treatment for pain breakthrough (numeric rating
scale/NRS≥ 6) in both groups. Pain at rest was recorded at 10min, 30min, 2h, 4h, 8h,
12h and 24h after surgery using NRS (0–10).
Results: An ESP block significantly reduced postoperative pain scores compared
to standard multimodal analgesia after 10min (p= 0.011), 30min (p= 0.004), 2h
(p= 0.011), 4h (p= 0.003), 8h (p= 0.013), 12h (p= 0.004) and 24h (p= 0.005).
Tramadol consumption was significantly lower in the ESP group 25.02±56.8g than in
the standard analgesia group 208.3± 88.1g (p< 0.001).
Conclusion: An ESP block can provide superior postoperative analgesia and reduction
in opioid requirement after laparoscopic cholecystectomy
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Introduction

Laparoscopic cholecystectomy (LC) is
a common day care surgery procedure
withmoderate intensity of pain in theearly
postoperative period. Known benefits of
the early hospital discharge require effi-
cient analgesia [1]. Multimodal analgesia
which combines best effects of different
analgesics has been advocated for these
purposes. The combination of opioid and
nonopioid analgesics is the core of the
multimodal analgesia (MA). Regardless of
the opioid and nonopioid combination
some patients still experience moderate

to severe pain and demand extra doses
of opioids. These extra doses can poten-
tially intensify very well-known adverse
effects like nausea, vomiting and seda-
tion. This can postpone hospital discharge
and increase the treatment costs [1–5].
Nevertheless, Zhao et al. showed that
a significant number of patients after LC
needed oral opioid prescriptions after
hospital discharge [6]. This inspired other
authors to investigate the addition of
other types of medication (ketamine, dex-
amethasone, gabapentinoids, lidocaine)
and analgesia technique (intraperitoneal
or incisional local anesthetic infiltration)
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• Excluded from analysis  (n=0)  

Allocation
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Fig. 19 Consort checklist

to the multimodal analgesia regimen [2,
3]. The need for a more efficient preven-
tive postoperative analgesia introduced
in 2012 subcostal transversus abdomi-
nis plane block (STAP) as a new part of
multimodal analgesia with a potential to
decrease postoperative pain and reduce
opioid consumption [7]. The initial re-
sults were promising but not convincing
enough and the STAP blockwas presented
in the latest PROSPECT (procedure specific
postoperative pain management) recom-
mendations only as a back-up option [2,
8].

Erector spinae plane (ESP) blockwas in-
troduced in 2016 by Forero et al. Its poten-
tial effects onventral anddorsal rami of the
spinal nerves demonstrates the great po-
tential of this block [9]. Several case stud-
ies have shown the efficiency of ESP block
as an analgesia adjunct in the abdominal
and laparoscopic surgery [10–13]. Itsmain
advantage with respect to other truncal
blocks (rectus sheath block, transversus
abdominis plane block or quadratus lum-

borum block) is the potential for visceral
pain relief [13, 14]. Beneficial analgesic
effects of ESP block for laparoscopic chole-
cystectomy were obtained by Tulgar et al.
and Altiparmak et al. but the medium
strengthof theeffect and insufficientnum-
ber of patients brought necessity for fur-
ther investigations [15–18].

Their results inspired us to investigate
implementation of ESP block in our hospi-
tal multimodal analgesia protocol for LC.

The aim of our study was to evaluate if
ESP block would lower postoperative pain
scores after LC and to what extent. Our
secondary intentionwas to assesswhether
ESP block would decrease the need for
postoperative opioid rescue analgesia.

Patients andmethods

This single-blinded, prospective, random-
ized, study was performed in the Clini-
cal Centre of Vojvodina, Novi Sad, Ser-
bia between November 2019 and March
2020 with the approval of the ethics com-

mittee of the Clinical Centre of Vojvod-
ina. Our study was registered with TCTR
(registration no: TCTR20200207006), and
CONSORT checklist was used for the pa-
tient enrolment and allocation (. Fig. 1).
Signed informed consent was obtained
from all the patients.

The study included 60 patients with
American Society of Anesthesiologists
(ASA) classes I-III, aged 20–65 years, who
were scheduled for laparoscopic cholecys-
tectomy. After analysis of the differences
in postoperative opioid consumption in
the previous studieswehave used a power
of 0.8 and significance level of 0.05 to
calculate a sample size of 54 [15–18].
Considering the possibility of drop-out,
60 patients were included in the study.

The exclusion criteria were patient
enrolment refusal, blood coagulation
pathology, relevant drug allergy, preg-
nancy, alcohol or drug abuse, morbid
obesity (BMI≥ 35), severe liver or kidney
disease, chronic opioid use or inability to
understand the study protocol. The sealed
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Table 1 Patients demographics and intraoperative analgesia
Values ESP block Control group P value

Age (years) 55.1± 12.1 54.4± 15.5 p= 0.96

Weight (kg) 80.3± 18.4 81.8± 14.5 p= 0.71

Duration of surgery (min) 68.8± 20.3 67.1± 11.8 p= 0.88

Intraoperative fentanil (μg) 248.3± 44.5 228.3± 53.6 p= 0.11

envelope technique was used to random-
ize patients into groups. Randomization
was performed by a senior anesthesiolo-
gist who did not participate in the study.
Patients were randomly assigned to re-
ceive bilateral erector spinae plane (ESP)
blockwith 20ml of 0.25% levobupivacaine
plus dexamethasone 2mg per side (study
group) or standard multimodal analgesia
protocol (control group).

For the induction and maintenance of
anesthesia propofol (2–2.5mg/kg), fen-
tanyl (3μg/kg), rocuronium(0.6–0.8mg/kg)
and sevoflurane was used. At the end of
the procedure, all the patients received ac-
etaminophen 1g i.v. and ketorolac 30mg.
Patients without ESP block received at the
end of operation 100mg of tramadol as
part of our hospital multimodal analgesia
protocol. Postoperative analgesia regi-
men in both groups was acetaminophen
1g/8h i.v and ketorolac 30mg/8h. All the
patients with a significant postoperative
pain (NRS≥ 6)wereadministered tramadol
1mg/kg on request. Intraperitoneal pres-
sure was 10–12mmHg. After the surgery
patients with vomiting, or patients who
experienced vomiting shortly after the
surgery received ondasetron 4mg i.v.

The ultrasound (US)-guided ESP block
was always performed before the surgical
procedure by two experienced anesthesi-
ologists. Patients were positioned in the
right lateral decubitus. A US probe (Min-
drayM5diagnosticultrasoundsystem)was
placed longitudinally at the level of the
Th7 spinal process, then moved 3cm lat-
erally from the midline. The ultrasound
landmarks, Th7 transverse process, and
overlyingerector spinaemusclewere iden-
tified. After the making of aseptic field
a 100-mm, 20G Stimuplex (Stimuplex B
Brown Medical) block needle was guided
in-plane cranial to caudal until the tip con-
tacted the Th7 transverse process. After
using hydrodissectionwith 4ml of isotonic
saline to confirm the right needle position
20ml of 0.25% levobupivacaine plus 2mg

of dexamethasone was administered be-
low the erector spinae muscle. The same
procedure was repeated on the other side.

Postoperatively, patients were moni-
tored for 1h at the recovery unit, and after
that transferred to the surgical ward. Pain
at rest was recorded for each patient using
a numeric rating scale (NRS 0–10) at de-
fined postoperative time intervals (10min,
30min, 2h, 4h, 8h, 12h and 24h). Pain
scores were recorded by the attending re-
covery and ward staff, who were blinded
to which group the patient belonged to.
Postoperative rescue opioid requirements
were also recorded. In addition, the occur-
rence of postoperative nausea and vom-
iting was noted.

All the other adverse effects in possi-
ble connection with ESP block and opioid
analgesia were also recorded.

Statistical analysis

For the statistical analysis SPSS 20.0 was
used. Differences between the groups
were analysed by Student’s t test for nor-
mal distribution data and Mann-Whitney
U-test fordatawithoutnormaldistribution.
For nonparametric data the chi-square test
was used. P< 0.05 was considered statis-
tically significant.

Results

This study recruited 60 patients between
November 2019 and March 2020. In both
groups female patients were more preva-
lent (53% in ESP group and 56% in control
group). Correlation between the patients’
demographics and intraoperative analge-
sia is shown in . Table 1.

There were no statistically significant
differences between groups. Concerning
intraoperative analgesia (fentanyl) higher
opioid consumption was documented in
the ESP group (p= 0.21) but without sig-
nificant difference.

Pain scores are shown in . Table 2.

Patientsadministered theESP blockhad
significantly lower pain scores through the
entire postoperative period.

Tramadol consumption (mg)was signif-
icantly lower in the ESP group 25.02±56.8
(mg) than in the standard analgesia group
208.3± 88.1 (mg) (p< 0.001). Of the pa-
tients from the ESP group 6 received
100mg of tramadol because of the sig-
nificant postoperative pain (NRS≥ 6) and
2 of the patients from the ESP group re-
ceived 200mg of tramadol because of the
significant postoperative pain (NRS≥ 6).

The incidence of nausea and vomiting
was 10% (3 patients) in the ESP group
and16% (5patients) in controlmultimodal
analgesia group (p= 0.7). In each group
2patientswereadministeredondansetron.

The ESP block adverse effects, such as
bleeding, pneumothorax, local infection
or anesthetic toxicity were not recorded.
Wedid not obtain any other opioid-related
adverse effect (apart from PONV) in the
ESP group.

Discussion

Incisional pain after LC is very well covered
by the components ofmultimodal analge-
sia but 13–27%of patients still have signif-
icant pain after 1 week [1, 15]. Since local
anesthetic in theESP blockcan reachspinal
nerve roots and communicating branches
thus potentially enabling visceral pain re-
lief, ESP block emerged as a new and
promising part of a multimodal analgesia
regimen after LC. Our results confirmed
potential benefits of the ESP block. Sig-
nificantly lower pain scores were obtained
through the entire early postoperative pe-
riod (24h) and we recorded significantly
lower postoperative tramadol consump-
tion. This is in congruence with both the
studies of Altiparmak et al. and Tulgar
et al. Interestingly, the latter study showed
lower pain scores only in the first 3h post-
operatively [15–17].

Important dilemma is still present con-
cerning ideal thoracic vertebral level and
volumeorconcentrationof localanesthetic
when ESP block is administered for LC. We
performed the block at the 7th thoracic
level same as Chin et al. [13], Altiparmak
et al. [16, 18], Hannig et al. [12] and
Niraj et al. [19] but in the study of Tul-
gar et al. [15, 17] ESPB was performed at

S50 Der Anaesthesist · Suppl 1 · 2021



Table 2 Pain at rest after the surgery (NR scale)
Time after the operation ESP group Control group P value
10min 2.76± 1.9 4.26± 2.3 p= 0.011

30min 2.81± 1.5 4.23± 1.9 p= 0.004

2h 3.20± 1.7 4.33± 1.5 p= 0.011

4h 2.70± 1.5 3.90± 1.5 p= 0.003

8h 2.13± 1.1 3.03± 1.6 p= 0.013

12h 1.46± 0.9 2.46± 1.5 p= 0.004

24h 1.20± 1.2 2.23± 1.6 P= 0.005

the 9th thoracic level. Lower level cho-
sen for the ESP block performance in the
study of Tulgar et al. could be the reason
for less efficiency of ESP block as anal-
gesic adjunct. When bilateral block is per-
formed it is difficult to administer more
than 20ml of local anesthetic per side in
order to avoid LA toxicity. With respect
to optimal local anesthetic concentration
for ESPB in abdominal and laparoscopic
surgery the studies are lacking; there are
different case serieswithvariousexamples.
For this reason future studies to evaluate
the benefits of more or less concentrated
levobupivacain (0.25%/0.375%) or ropiva-
cain (0.35%/0.5%) are a necessity.

Obtained results are compatible with
our study investigating subcostal TAP
(STAP) block as part of a multimodal anal-
gesia for LC and published in 2018 [20].
Study of Tulgar et al. did not show any
advantage of ESP with respect to STAP
block but the one of Altiparmak et al.
from 2019 showed significant advantage
of ESP block compared to STAP block
for analgesia after LC [17, 18]. As STAP
block represents the only regional anes-
thesia technique mentioned in the expert
consensus, new comparable studies are
strongly encouraged to define possible
advantages of ESP block with respect
to postoperative pain scores and opioid
consumption [2].

Significantly lower postoperative con-
sumption of tramadol documented after
ESP block in our study is similar to the
results of Altiparmak et al. and Tulgar
et al. [15–17]. This is a potential ben-
efit of the block which could contribute
to less PONV and postoperative sedation
occurrence. Our data did not show any
difference between 2 groups in the PONV
incidence. We also did not have any pa-
tients in the multimodal analgesia group

with opioid-related adverse events which
would postpone hospital discharge.

Although many expert panels recom-
mendwound infiltrationas a standardpart
of multimodal analgesia after LC, we did
not use it in our study because it does
not belong to our hospital analgesia pro-
tocol after LC. There is some evidence of
its benefit as part of multimodal analge-
sia, according to Loizides et al. but is
still inconclusive [21]. Meta-analysis from
Guo et al. found significant advantage of
TAP block to wound infiltration in post-
operative analgesia after LC [22]. Easiness
of wound infiltration and negligible ad-
verse effects are strong arguments for its
routine use but ESP block performed by
anexperienced anesthesiologist shouldbe
considered also, since it carries a minimal
risk. Every study, including our own, re-
ports negligible number of complications
after ESP block but as a new technique
we should be careful and recommend it
only to anesthesiologists with experience
in various ultrasound regional anesthesia
techniques [10–18].

The presumed effects on visceral pain
and possible influence on residual pain
afterLCarethemost importantadvantages
of ESP block [23]. Studies of Bisgaard
etal. andBlichfeldt-Eckhardtetal. showed
how severe postoperative pain after LC
(especially visceral component) influences
residual and chronic pain [24, 25].

It is important to note that our study
has several limitations. We recorded only
pain at rest, and did not have any patients
who received placebo instead of LA. This
limits the strengthofour conclusions. Also,
the influence of dexamethasone used as
adjuvant for ESP block on PONV cannot be
excluded. Absence of the group with LA
wound infiltration also represents a signif-
icant limitation of our study. Our use of
tramadol boluses instead of PCA can be

also seen as a limitation. Unfortunately,
there is a lackof PCApumps inour hospital.

As a conclusion, bilateral ultrasound-
guided ESPB performed at the beginning
of LC significantly decreased analgesia re-
quirements during the first 24h, and im-
proved the quality of multimodal analge-
sia compared to the standard multimodal
analgesia in our study. Further studies
are required to determine optimal level of
ESP block and best concentration of local
anesthetic.
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Zusammenfassung

Blockierung der Erector-spinae-Ebene reduziert Schmerzen nach
laparoskopischer Cholezystektomie

Ziel: Nach einer laparoskopischen Cholezystektomie haben Patienten in der frühen
postoperativen Phase mäßige Schmerzen. Mehreren Studien zufolge kann der
Erector-spinae-plane-Block (ESP) zum wertvollen Bestandteil der multimodalen
Analgesie werden. Ziel dieser Arbeit war es, zu untersuchen, wie der ESP-Block den
postoperativen Schmerzscore und den Opioidverbrauch nach einer laparoskopischen
Cholezystektomie beeinflusst.
Methoden: Die einzelverblindete, prospektive, randomisierte Studie schloss
60 Patienten ein, die sich einer laparoskopischen Cholezystektomie unterzogen, um
entweder einen bilateralen ESP-Block in Höhe des Th 7 (n= 30) mit 20ml 0,25%
Levobupivacain plus Dexamethason 2mg pro Seite oder eine standardmäßige
multimodale Analgesie (n= 30) zu erhalten. Die Patienten der multimodalen
Standardanalgesiegruppe erhielten am Ende des Eingriffs Tramadol 100mg. Die
postoperative Analgesie für beide Gruppen war Paracetamol 1g/8h i.v. und Ketorolac
30mg/8h. Tramadol 1mg/kg war eine Rescue-Therapie bei Schmerzdurchbruch
(NRS≥ 6) in beiden Gruppen. Der Ruheschmerz wurde 10min, 30min, 2h, 4h, 8h, 12h
und 24h nach der Operation aufgezeichnet, wobei eine NR-Skala (0–10) verwendet
wurde.
Ergebnisse: Der ESP-Block reduzierte deutlich die postoperativen Schmerzscores (NRS)
im Vergleich zur multimodalen Standardanalgesie nach 10min (p= 0,011), 30min
(p= 0,004), 2h (p= 0,011), 4h (p= 0,003), 8h (p= 0,013), 12h (p= 0,004) und 24h
(p= 0,005). Der Tramadolverbrauch war in der ESP-Gruppe mit 25,02± 56,8g deutlich
niedriger als in der Standardanalgesie-Gruppe mit 208,3± 88,1g (p< 0,001).
Schlussfolgerung: Der ESP-Block kann eine überlegene postoperative Analgesie und
eine Reduzierung des Opioidbedarfs nach laparoskopischer Cholezystektomie bieten
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