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plane block in radical prostatectomy surgery
on pain and surgical stress response
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Abstract

Background Erector spina plane block, as a part of a multimodal approach in perioperative pain management,

is effective in many surgical procedures on pain management. The aim of this prospective, randomized, controlled
study was to investigate the effects of erector spinae plane block on pain, analgesic consumption, and surgical stress
in radical prostatectomy operations.

Results Forty-six patients operated for elective open radical prostatectomy surgery were randomly allocated

to Group B (n=23) and Group K (n=23). Ultrasound-guided erector spinae plane block was performed bilaterally
on patients in Group B, while group K was the control group. Remifentanil and tramadol consumption, rescue anal-
gesic need, pain scores, and nausea-vomiting scores were less in Group B. While there was no difference in glucose,
cortisol, insulin, and C-reactive protein values at all times between groups, postoperative 24-h prolactin values were
higher in Group B. Shapiro-Wilk test, Student t-test, and Mann-Whitney U-test were used for statistical analysis.

Conclusions Ultrasound-guided erector spinae plane block is an effective analgesic method in radical retropubic
prostatectomy surgeries providing a reduction in intraoperative and postoperative opioid consumption but has lim-
ited effect on the surgical stress response.

Trial registration ClinicalTrials NCT05170373, Registered 11/03/2021 — retrospectively registered.

Key messages

Acute pain develops as a result of tissue damage caused by surgical trauma in radical prostatectomy. Erector spina
plane block applying local anesthetic between the erector spina muscle and the vertebral transverse has provided
effective perioperative pain management.

Keywords Nerve blocks, Postoperative pain, Postoperative nausea and vomiting, Regional anesthesia

Background

Retropubic radical prostatectomy is the preferred surgi-
cal method in prostate cancer (Lepor 2001). But acute
pain in open surgery is one of the causes of postop-
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Erector spinae plane block (ESPB) was first used by
Forero et al. in 2016, and it has been performed in differ-
ent surgeries later on (Forero et al. 2016).

In this study, we aimed to investigate the effects of
ultrasound-guided erector spinae plane block on perio-
perative pain and stress response to surgery in patients
undergoing radical prostatectomy operation.

Methods

This prospective, randomized, controlled study was
conducted in Istanbul Medeniyet University Goztepe
Prof. Dr. Suleyman Yalcin City Hospital. Anesthesiol-
ogy and Reanimation Clinic after receiving the per-
mission of the local ethical committee (no: 2020/0343,
date: 24 June 2020) and registering on ClinicalTrials.
gov (NCT05170373). It has been completed with 46
patients aged 30-74 years, ASA I-III, who underwent
radical prostatectomy. Patients with coagulopathy, local
anesthetic drug allergy, hormonal disorder, advanced
organ failure, history of steroid use, vertebral anomalies,
and mental retardation were not included in the study.
All necessary written consents were obtained from the
patients before the operation.

The patients were divided into two groups: Group B
(n=23) and Group K (n=23) by randomization method
using closed envelopes and computer-generated ran-
domization codes by the SPSS v23.0 (IBM, New York,
USA). Considering the diurnal rhythm of the hormones,
the patients were planned to be operated on as the first
case in the morning. In addition to heart rate (HR),
peripheral oxygen saturation (SpO2), and noninvasive
arterial blood pressure monitoring, bispectral index (BIS)
(A-2000 Aspect Medical Systems, USA) monitoring was
also applied during the operation.

Before general anesthesia induction, ESP block was
performed to the patients in Group B. After the prone
position was placed, the transverse processes of the
T11 vertebra were visualized by ultrasound (Samsung
Ultrasound H60; Hampshire, Korea) with the linear
probe. Bupivacaine HCI (Buvacin 0.5% 20, Vem drug,
Tekirdag, Turkey) 10 mL, lidocaine HCI (Aritmal 2% 5,
Osel drug, Istanbul, Turkey) 5 mL, and 0.9% NaCl 5 mL
were injected via a needle (Stimuplex B, 21-gauge 50 mm,
Braun R, Melsungen, AG, Germany) above the erector
spinae muscles bilaterally. ESP block was not applied to
Group K patients.

All patients have received midazolam (Zolamide
5 mg, Vem drug, Tekirdag, Turkey) 0.1 mg/kg iv, fen-
tanyl (Talinat 0.5 mg, Vem drug, Tekirdag, Turkey) 1
mcg/kg iv, and propofol (Propofol %1 Fresenius, Frese-
nius Kabi, Australia GmbH) 2 mg/kg iv for induction of
anesthesia. Muscle relaxation was provided with rocu-
ronium bromide (Esmeron 50 mg, MSD drug, Istanbul,
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Turkey) 0.6 mg/kg iv, and patients were intubated with
an appropriate-size endotracheal tube. Volume-con-
trolled mechanical ventilation (Datex-ohmeda S/5
Avance GE Healthcare, Madison, USA) with a tidal vol-
ume of 6-8 mL/kg, frequency of 10—12/min, and 40%
FiO2 oxygen in the air was set to keep EtCO2 between
35 and 45 mmHg. For the maintenance of anesthesia,
sevoflurane (Sevorane®100 mL, Abbott, UK) MAC was
adjusted to 0.8—1, and remifentanil (Ultiva®, Glaxo Smith
Kline, Istanbul, Turkey) 0.05-0.1 mcg/kg/min infusion
was administered to keep BIS value between 40 and 60.
Intraoperative adequate muscle relaxation provided
with rocuronium 10-mg iv boluses. Crystalloid fluids
were given for fluid replacement therapy according to
fluid deficits, loss of blood, and urine output. Mean arte-
rial pressure (MAP), HR, SpO,, and BIS of the patients
were recorded intraoperatively. All patients received par-
acetamol 1 g iv for postoperative analgesia at the end of
the surgery. Patients were received with atropine (Atro-
pine Sulfate, Osel, Istanbul, Turkey) 0.015 mg/kg iv and
neostigmine (Neostigmine® Ampoule 0.5 mg/mL, Adeka,
Samsun, Turkey) 0.03 mg/kg iv before extubated. The
total amount of remifentanil consumed during the sur-
gery was recorded.

Patient-controlled analgesia (PCA) (CADD-Legacy®
PCA, Smith Medical ASO, Inc., St. Paul) was prepared
with tramadol (Tramosel, 100 mg/2-mL amp, Haver, Tur-
key) 500 mg in 100 mL of 0.9% NaCl and adjusted to a
2-mL bolus, 20-min lockout time.

Postoperative pain of the patients was evaluated by
numerical rating scale (NRS), with O=no pain and
10=most severe pain. Patients with modified Aldrete
score of>8 and NRS<4 in the recovery room were
transferred to the ward. Patients with NRS score of 4
and above were planned to receive paracetamol (Parol
flakon®, 100 mL, Atabey, Istanbul, Turkey) 1 g iv and
Tenoxicam (Tilcotil®, Roche, Istanbul, Turkey) 20 mg
iv as rescue analgesia. Postoperative nausea and vom-
iting (PONV) were evaluated with verbal descriptive
scale (0=none, 1=mild nausea, 2=moderate nausea,
3 =vomiting once, 4=multiple vomiting), and ondanse-
tron (Kemoset, 8 mg/4 mL, Deva, Turkey) 4 mg iv was
planned to receive when the PONV score was above 2.
NRS scores, need for rescue analgesia, and nausea-vom-
iting scores were recorded at the time of transferring the
recovery room, 5th min, 20th min, 1st, 3rd, 6th, 12th,
18th, and 24th h, postoperatively. Postoperative 24-h
tramadol consumption of all patients was recorded.

Blood samples (15 mL) were taken at 06:00 on opera-
tion day, end of the operation, and postoperative 24th
h. The samples were transported with cold chain con-
ditions, then centrifuged at 4000 rpm for 10 min in the
laboratory, and separated into serum and plasma. They
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were taken into 3 separate Eppendorf tubes and stored
at—80 °C. On the day of the study, the blood was brought
back to room temperature. Glucose and CRP were stud-
ied in the Abbott Architect c16000 biochemistry device,
and cortisol, insulin, and prolactin were studied in the
Abbott Architect i2000SR immunoassay device.

Statistical evaluation of the data in the study was made
with the IBM SPSS 22 (Statistical Package for Social Sci-
ences 22) program. While evaluating the study data,
numbers and percentages were presented for descrip-
tive statistical categorical variables and mean + standard
deviation for normally distributed continuous variables.
The existence of normal distribution in the quantitative
data was checked with the Shapiro—Wilk test, the Stu-
dent ¢-test was used for the comparisons of the normally
distributed parameters, and the Mann—Whitney U-test
was used for the intergroup comparisons of the non-
normally distributed parameters. In intragroup compari-
sons, paired sample ¢-test was used for parameters with
normal distribution, and Wilcoxon sign test was used for
parameters that did not show normal distribution. The
results were considered statistically significant when the
two-way p-value was p <0.05, with a confidence interval
of 95%.

G*Power 3.1 software package (G*Power 2, Heinrich-
Heine University, Dusseldorf, Germany) was used for
power analysis. In the power analysis based on sample
literature studies, the minimum number of patients to
be included in the study was determined as 42 in both
groups.

Results

This study was conducted with 46 patients who under-
went radical prostatectomy in a city hospital between
June 2020 and May 2021. No statistical difference was
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found in demographic data (p>0.05) and nausea-vomit-
ing scores (p=0.67) of patients (Table 1).

There was no statistical difference in BIS values except
for the 60th min which was measured lower in Group
B (»p=0.002). While there was no statistically signifi-
cant difference in the HR between the groups during
the operation (p>0.05), the HR at the Oth min and 15th
min at recovery were found statistically lower in Group
B (p=0.047, p=0.042). There was no statistically sig-
nificant difference in MAP and SpO, values between the
groups (p >0.05).

While there was no statistically significant difference in
the duration of surgery and duration of anesthesia between
the groups (p>0.05), remifentanil consumption was found
to be significantly lower in Group B (p=0.028). While all-
time NRS scores were found to be statistically significantly
lower in Group B (p<0.05), the differences in the 5th min,
20th min, 1st h, 3rd h, and 6th h were highly significant
(p<0.001). Postoperative tramadol consumption was found
to be significantly lower in Group B (p<0.001) (Table 1).
While no statistically significant difference was found
between groups in rescue analgesia requirement (p>0.05),
the total number of patients receiving rescue analgesia was
lower in Group B (p=0.003) (Fig. 1).

While prolactin values were statistically high in Group
B when the surgical incision started to close (p=0.027),
there was no statistical difference between the groups in
preoperative and postoperative values (p>0.05). There
was no statistical difference between the groups in the
same time measurements of cortisol, insulin, glucose,
and CRP values at all times (p >0.05) (Table 2).

Discussion

Regional anesthesia, which is a part of the multimodal
approach in perioperative pain management, is highly
effective on somatic and visceral pain (Chitnis et al.

Table 1 Patient demographics, clinical characteristics, analgesic requirements, and NV scores

Group K (n: 23) Group B (n: 23) p-value
Age (years) 65.17+£4.9 66.35+6.7 0.122
Weight (kg) 8239+14.7 79.82+9.6 0.072
Height (cm) 176.09+8.1 17422+7.7 0.858
ASA (I, 11) 2 (%8.7), 21 (%91.3) 5(%21.7), 18 (%78.3) 0.094
Anesthesia time (min) 142.39+36.1 164.56+37.9 0.666
Surgery time (min) 12043 +28.6 13565+31.5 0.383
Remifentanyl consumption rate (ug/kg/min) 0.0812+0.037 0.0233+0.020 0.028
Tramadol consumption (mg) 44217 +64.0 208.70+88.9 <0.001
PONV scores 1.26+0.8 1.17+08 0.671

Data are given as mean *standard deviation or frequency and percentage

ASA American Society of Anesthesiologists, kg kilogram, cm centimeter, m meter, ug microgram, mg milligram, min minute

PONV postoperative nausea and vomiting
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Fig. 1 Number of patients that need rescue analgesia
Table 2 Biochemistry data of groups
Group K (n: 23) Group B (n: 23) p-value
Prolactin Preop® at 06:00 (ug/L) 2339+184 28.52+169 0.170
When the surgical incision is started to closing (ug/L) 39.99+252 4761+158 0.027
Post-op? 24 h (ug/L) 10.88+54 1531+9.1 0077
Cortisol Preop® at 06:00 (ug/L) 13.81+35 14.81+6.1 0.725
When the surgical incision is started to closing (ug/L) 1574112 16.66+801 0.385
Post-op? 24 h (ug/L) 18.13+100 16.06+6.0 0684
Insulin Preop? at 06:00 (ug/L) 709+53 6.21+4.6 0462
When the surgical incision is started to closing (ug/L) 8.88+98 6.52+46 0.800
Post-op? 24 h (ug/L) 19.42+19.1 1550+7.7 0.717
Glucose Preop® at 06:00 (ug/L) 110.26+20.3 109.34+21.2 0.367
When the surgical incision is started to closing (ug/L) 128.78+£20.8 140.87+£37.5 0.442
Post-opP 24 h (ug/L) 13235+284 13348+56.7 0.240
CRP Preop? at 06:00 (ug/L) 033+08 034+06 0.751
When the surgical incision is started to closing (ug/L) 041+0.7 0.34+05 0.409
Post-op® 24 h (ug/L) 78164288 8362+312 0.846

2 Preoperative

b postoperative

2020). In recent years, ESP block, which is defined as
a field block, has become widespread in pain manage-
ment due to its ease of application and fewer complica-
tions (Saadawi et al. 2021). Providing effective analgesia
with a single injection and reducing the number of
repeated invasive procedures are an important advan-
tage of ESP block. Studies have shown that the local
anesthetic applied in ESP block spreads to the paraver-
tebral area and reaches the ventral branches of the spi-
nal branches via the costa transfer foramen (Choi et al.
2019, Elsharkawy et al. 2019). ESP block administered
at a single vertebral level can be effective at least five

levels (Ueshima and Hiroshi 2018). Greater dermato-
mal spread and greater block efficiency can be achieved
by applying more volume in the ESP block, as in other
volume-dependent area blocks (Choi et al. 2019, Tulgar
et al. 2019a).

A study similar to ours was conducted by Dost et al.
2021 performed in open radical prostatectomy opera-
tions. They found that ESP block at the T11 level decreased
postoperative first-hour NRS scores, but did not decrease
total morphine consumption for 24 h, and rescue analge-
sia requirement was lesser in the first hour postoperatively
in patients with block. Tulgar, Selvi, Senturk, Serifsoy, and
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Thomas have created effective and long-lasting postopera-
tive analgesia with ESP block at the T9 level in radical ret-
ropubic prostatectomy (Tulgar et al. 2019b). In a different
study, paravertebral block, which is one of the field blocks,
provided effective postoperative analgesia when applied
at T10-11-12 levels in radical retropubic prostatectomy
operations (Chelly et al. 2011). ESP block performed at the
T9 level in patients who had total abdominal hysterectomy
reduced postoperative 24-h VAS scores and fentanyl con-
sumption (Hamed et al. 2019). It has been reported that
intraoperative and postoperative opioid consumption is less
in patients who underwent laparoscopic cholecystectomy
with ESP block added to the rectus sheath block (Kwon
et al. 2020). In hip fracture surgeries, ESP block, quadratus
lumborum block, and standard IV analgesia protocol were
compared, and they found that ESP block and quadratus
lumborum block reduce pain scores and decrease opioid
consumption similarly (Tulgar et al. 2018). ESP block not
only reduced 24-h NRS scores and tramadol consumption
but also reduced the need for rescue analgesics in laparo-
scopic cholecystectomy surgeries (Beverly et al. 2017). A
meta-analysis mentioned ESP block has moderate evidence
of reducing postoperative pain, opioid consumption, and
PONV (Kendall et al. 2020). In our study, similar to the
studies in the literature, postoperative NRS was found to be
lower in patients in the block group at all times, and also,
intraoperative total remifentanil and postoperative trama-
dol consumption were found to be lower in the ESP block
group. The total number of patients who received rescue
therapy with paracetamol and/or tenoxicam in addition to
PCA was less in the block group. Although there was no
statistical difference between the groups when evaluated
hourly, we observed that the additional analgesic consump-
tion was lower in the ESP block group. But the nausea and
vomiting scores of our patients were similar in both groups,
unlike the literature.

Since there is no study in the literature examining the
effect of ESP block on surgical stress, we compared our
findings with studies of area blocks and epidural blocks.
Studies have shown that epidural block from the upper
thoracic level does not increase serum ACTH and cor-
tisol level and suppresses the hormonal response to
surgical stress when compared to blocks from the lower
thoracic level (Naito et al. 1992). It was reported that
sensory block at the T4 level, which occurs with the
epidural block in major urology surgeries, reduces cat-
echolamine and cortisol levels, reduces stress response,
and provides rapid recovery (Brodner et al. 2001). We
think that the reason for the lack of significant changes
in hormones indicating surgical stress is related to the
level of the block. The block at the T11 level may not
have suppressed the hormonal response sufficiently.
While the MAP values of the groups were similar in our
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study, HR values were found to be lower in Group B at
the time of recovery, but not during surgery, suggesting
that ESP block may have positive effects in controlling
the hemodynamic response to a surgical stimulus.

It has been shown when epidural anesthesia is applied in
addition to general anesthesia, CRP values start to increase
in the postoperative 12th h and remain high until the 48th
h, similar to patients who achieved only general anesthesia
(Moore et al. 1994). Bagry et al. found that lumbar plexus
and sciatic nerve block decreased CRP values and leuko-
cyte count (Bagry et al. 2008). CRP values were found to be
high postoperatively in both groups, and no effect of ESP
block on CRP has been demonstrated in our study.

Our study includes some limitations. Since pain is a
subjective concept, and pain treatment needs to be tai-
lored to the patient, standardization could not be estab-
lished. Also, the patients were observed only for the first
24 h, and the long-term effects of ESP block on pain
scores could not be evaluated.

Conclusions

We have found in our study that ultrasound-guided ESP
block, which is a part of multimodal analgesia, has a posi-
tive effect on pain control as it reduces intraoperative and
postoperative analgesic consumption and decreases pain
scores in radical retropubic prostatectomy operations. In
our study, no positive effect of ESP block applied at the
T11 level before general anesthesia on the current sur-
gical stress was observed. We believe that studies with a
higher number of patients are needed in this regard.

Abbreviations

ESPB Erector spinae plane block
HR Heart rate

Sp0O2 Peripheral oxygen saturation
BIS Bispectral index
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