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ABSTRACT

Objective: To investigate the effect of preemptive erector spinae plane (ESP) block application on postoperative pain scores and
opioid demand in off-pump coronary artery bypass graft (CABG) surgery.

Study Design: Randomised-controlled trial.

Place and Duration of the Study: Department of Anaesthesiology and Reanimation, Abant Izzet Baysal University (AIBU) Medical
School, Bolu, Turkiye, from November 2020 to April 2021.

Methodology: Fifty patients between the ages of 50 and 75 years, received CABG surgery. These participants who were at risk of the
American Society of Anesthesiologists (ASA) Ill were randomly divided into two groups: ESP (Group E) and Control (Group C). Interven-
tion in Group E was performed bilaterally at the T5 level before the operation. In the study, the primary outcome was postoperative
opioid demand while the secondary outcomes consisted of intraoperative opioid demand, visual analogue scale scores, and the dura-
tion of hospital stay.

Results: Tramadol demand was significantly decreased in Group E at 0-1, 1-12, 12-24, and 0-48 hours (p <0.05). Intraoperative
fentanyl demand for Group E was also statistically significantly decreased (p= 0.001). In Group E, the visual analogue scale scores at
30 minutes, 1%, 2", 4™, 8", 12" hour, and 16" hour after postoperative extubation were observed to be significantly lower than those
of Group C (p <0.05).

Conclusion: Preemptive ESP block application in CABG surgery patients reduced postoperative tramadol demand, intraoperative

fentanyl demand, and postoperative pain scores.
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INTRODUCTION

Coronary artery bypass graft (CABG) surgery has been applied
formany yearsforrevascularisationin coronary artery patients.
Postoperative painmightdevelop due tosternotomy, graft exci-
sion, and drainage cannulas in CABG surgery. In addition, rapid
shallow breathingmightoccurdueto postoperative pain. Ifinad-
equatecoughingbecauseofthepainfollows, pulmonary compli-
cations — especially atelectasis — might occur. Itis also known
that postoperative pain can lead to cardiovascular events such
ascardiacischaemiaandarrhythmia.

The erector spinae plane (ESP) block is defined for thora-
cic analgaesia and can provide adequate analgaesia in
cardiac surgery patients with CABG.’
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In a cadaver study, comparing ESP blocks and retrolaminar
blocks, the radiocontrast dye was given at the T5 level. It was
shown in this study that the dye spread in the T3-T7 epidural
space, T3-T6 neural foramina, and T1-T10 intercostal space in
cadavers that underwent ESP block. In addition, C5-L1 cranio-
caudal spreading and 10 cm lateral spreading from the midline
were seen in MR imaging.’ In another cadaver study, it was
observedthattheradiocontrastdyegivenattheT5 level spread
deep into the erector spinae muscle, behind the transverse
process, into the intercostal and paravertebral field, and up to
the paravertebral chain. It was reported that 20 ml of radiocon-
trast dye had an average of 4-6 intercostal space craniocaudal
spreading.’ Both of these cadaver studies showed that ESP
block application provides adequate dermatomal spread for
postoperative pain management in CABG operations. In the
treatmentofpainafter CABGoperationexceptforpharmacolog-
ical methods, regional techniques can also be used to a limited
extent.

Althoughserratus anteriorblock canrelieve tube-induced chest
pain in patients undergoing median sternotomy, it might be
insufficient for analgaesia around the sternum.” While bilateral
parasternal block provides analgaesia in median sternotomy, it
does not provide an analgaesic effect for chest tubes placed on
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the lateral side of the chest wall.® If these two techniques are
combined, adequate analgaesia can be achieved; however, the
requirement of multiple interventions might affect the success
rate and patient comfort. Thoracic epidural anaesthesia and
paravertebral anaesthesia can provide adequate analgaesia,
butthe use of anticoagulants mightlimitthese interventions.”®

ESP block was reported to be a safe practice as itis a superficial
attempt.® Introduced in 2016 for chronic pain, it can be used in
postoperative pain control in many types of surgery such as
thoracotomy, breast surgery, cholecystectomy, and lumbar
spinal surgery.” It can be inferred that reaching such a wide
area of useinashorttime depends on the fact thatitis an effec-
tive, reliableand superficial block.

This study was designed as a randomised trial to test the
efficacy of preemptive ESP block application in patients having
CABG operation. The aim of this study was to apply preemptive
ESP block to patients undergoing CABG surgery to offer effec-
tiveanalgaesiaandreduce postoperative opioiddemand.

METHODOLOGY

Abant Izzet Baysal University Clinical Research Ethics Com-
mittee confirmed this prospective, randomised study which
was also recorded with ClinicalTrials.gov under the number
NCT05312957. All patients who agreed to participate in the
study were informed about the intervention and anaesthesia to
be applied, and their written consents were obtained. Patients
between the ages of 50 and 75 years who were at the American
Society of Anesthesiologists (ASA) Il risk and scheduled off-
pump CABG surgery were invited for the trial, between
November 2020 and April 2021. Preoperative exclusion was
applied to those volunteers who had allergic reactions to drugs
to be used in the research, liver and kidney failure, bleeding
disorders,andwhorejectedtotake partintheresearch. Intraop-
erative exclusion was made for participants who required aortic
balloon pump support; forthe postoperative exclusion, patients
who required re-exploration and whose extubation lasted
longerthanfourhoursinthe phase wereremoved fromtheanal-
ysis.

The groups were randomly divided into two, Group E and C,
using a computer random number generator named the
Ramdom.org application (http://www.random.org/lists/?mod-
e=advanced). All patients' demographic dataincluding gender,
height, age, weight, and body mass index (BMI) were regis-
tered. Withoutany premedication, the patients were brought to
the operating room with monitored heart rate (HR), peripheral
oxygen saturation (Sp0O,), and electrocardiography (ECG) data.
After the Allen Test, a cannula was applied to the radial artery.
With two peripheral vascular cannulas (18-gauge), vascular
accesseswereestablished.

Group E patients, after the ESP block in the prone position, were
given general anaesthesia. Traditional asepsis-antisepsis rules
were applied. For the intervention, a SonoSite-180 Plus model
USG was used. An adjusted linear probe with a frequency of
10-15 MHz and a depth of 2-5 cm was employed. The probe was

positioned 3 cm laterally to the T5 spinous process in the
parasagittal plane, craniocaudally. Transverse process of the
T5 vertebrae was identified. The in-plane method was used for
the intervention. Before the interventional procedure, a local
aneasthetic was injected into the structures where the block
needle would pass through with USG. After the block needle
reached the transverse process, a test dose of 1 ml of 0.9%
saline was administered. After observing the diffusion of fluid
between the erector spinae muscle and the transverse process
into this area, 20 ml of 0.25% bupivacaine (Buvacin 0.5% VEM
Pharmaceuticals, Istanbul, Turkiye) was injected. The same
processwasrepeatedontheoppositesidetocompletetheinter-
vention. Block success was assessed by loss of cold sensation.
The Group Cpatientsreceived no preoperative procedure.

General anaesthesia was applied to all patients, and then
central venous access was provided. All patients had intermit-
tent arterial blood gas monitoring during anaesthesia. Prior to
the thoracic incision, fentanyl (0.5-2 mcg/kg) was given.
Patients with a 20% heart rate or blood pressure rise received
additional 1-2 mcg/kg of intravenous (IV) fentanyl. Following
induction, 0.25 mg/kg of rocuronium and 1 mcg/kg of fentanyl
were given to each group at every half-hour interval. Systolic
blood pressure was aimed to be less than 100 mmHg before
cross-clamping the ascending aorta. Fentanyl (1-2 mcg/kg) was
added to patients whose systolic blood pressures were higher
than 100 mmHg. The demand for fentanyl intraoperatively was
noted. The patients' durations of anaesthesia and operation
were noted, and they were moved to the intensive care unit
(ICU) while intubated. The patients were extubated until the 4"
postoperative hour. Patients whose extubation time exceeded
4 hours were excluded from the study. After extubation, all
patients were administered patient-controlled analgaesia
devices.Thedevicewassettodeliverabolusat5mg/mlconcen-
tration iv bolus tramadol each time the patient pressed the
button. The device was set to a lock time of 20 minutes and a
maximal tramadol dose 0of 400 mgin 24 hours. The total amount
of tramadol used by the patient was recorded. VAS values were
noted after extubation at the 1%, 2", 4™, 8", 12", 18", 24", 36",
and 48" postoperative hours. Throughout the 0-1, 1-12, 12-24,
24-36,and 36-48time zones, systolic, diastolicand mean blood
pressure, heart rate, peripheral oxygen saturation, and
tramadol demand were recorded. Following the extubation, the
patient was monitored for side-effects such as nausea,
vomiting, pruritus, desaturation,andurineretention.Inthe post-
operative period, IV 0.05 mg/kg morphine was planned to be
administered as a rescue analgaesic to patients with a VAS
score above 4. The discharge time from extubation and inten-
sive careofthegroupswere noted.

Theprimaryoutputofthisstudy wastramadoldemand. Todeter-
mine the sample size, Altiparmak et al. study (control group
tramadoldemand 143 £ 18.6; a error margin 0. 05, power 99%)
was taken as a basis." To reduce the amount of tramadol by
15%, 25 patients in each group were calculated with a 20%
exclusion rate. The G Power 3 Calculator programme was used
tocalculatethesamplesize.

130 Journal of the College of Physicians and Surgeons Pakistan 2024, Vol. 34(02):129-134



The effect of erector spinae plane block in coronary surgery

The descriptive statistics of the data used the mean values,
lowest and highest values, standard deviation, frequency, and
ratio values. Whether the data showed normal distribution or
not was assessed using the Kolmogorov-Smirnov test. In
comparison between the groups, if the parameters were
normally distributed, the independent sample t-test was used
while the Mann-Whitney U test was used for those that were
not normally distributed. The Chi-square test was used to
compare the qualitative data. The Statistical Package for the
Social Sciences (SPSS) 20.0 (SPSS Inc., Chicago, lllinois, USA)
programme was used in the analysis, and p < 0.05 was consid-
eredsignificant.

RESULTS

Sixty-five participants were invited to participate in the study.
Sixty participants who met the criteria were randomised and
divided into two groups. Ten participants were removed from
the study intraoperatively and postoperatively during the
follow-up since they did not match theinclusion criteria. There-
fore, 50 participants were analysed and excluded patients
were showninthe CONSORT flow diagram (Figure 1).

CONSORT 2010 Flow Diagram

Excluded (n=5)
 Not meeting inclusion criteria (n=1)
+ Declined to participate (n=4)
+ Other reasons (n=0)
Randomized (n= 60)
l L & l

GroupE (n=30)
+ Received allocated intervention (n=30)
+ Did not receive allocated intervention

| o) J

Lost to follow-up (give reasons) (n=5)
Palients who needed a cardiopulmonary bypass
pump(n=2)

Palients who extubation duration was longer than
four hours(n= 1)

Patients who who required reexploration(n= 2)
Discontinued intervention (give reasons) (n= 0)

Group K (n=30)
+ Received allocated intervention (n= 30)
« Did not receive allocated intervention

Lost to follow-up (give reasons) (n=5)
Patients who needed a cardiopulmonary bypass
pump(n=2)

Patients who extubation duration was longer than
four hours(n=2)

Patients who who required reexploration(n= 1)
Discontinued intervention (give reasons) (n= 0)

! o ) |

Analysed (n=25)
+ Excluded from analysis (give reasons) (0)

Analysed (n=25)
+ Excluded from analysis (give reasons) (n=0)

Figure 1: Consort flow diagram.

In comparison between groups, there were no statistically
significant differences in the demographic data, the length of
the surgery, and anaesthesia duration (p >0.05). When the
groups were compared in terms of postoperative HR, MBP,
SBP, DBP, and SpO0,, no statistically significant difference was
observed (p >0.05). When the groups were compared interms
of intraoperative fentanyl demand, Group E’s demand
decreased statistically significantly (p = 0.001) (Figure 2).

The groups were compared in terms of VAS values after
the extubation, the 30"-minute, 1%, 2", 4™, 8", 12" and 18"-
hour VAS values were found to be statistically significantly

lowerin Group E (p <0.05, Tablel). The groups were compared
interms of tramadol demand after extubation, the decreasein
Group E was statistically significant in the 0-1, 1-12, and
12-24-hour intervals and the total 48-hour period (p <0.05,
Table Il). The groups were compared in terms of the need for
rescue analgaesia in 48 hours after the extubation, the
numberof patients who needed rescue analgaesia was statisti-
cally less in Group E (p <0.05, Table Il). Moreover, the extuba-
tiontime, length of ICU stay, patientsatisfaction, and postoper-
ative side-effects were statistically similar in both the groups
(p>0.05).
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Figure 2: Intraoperative fentanyl consumption of groups.
*Comparison between groups, p <0.05.

Table I: Comparison of VAS values afterextubationbetweenthegroups.

Time Group E Group C p-value
(n=25) (n=25)
30min 2 (1-3) 3(1-5) 0.001*
1h 2 (1-3) 3(2-6) 0.001*
2h 2 (1-4) 3(2-5) 0.001*
4h 2 (1-3) 3(2-6) 0.001*
8h 2 (1-3) 3(2-6) 0.001*
12h 2 (1-5) 3(2-6) 0.001*
18h 2 (1-5) 3(2-5) 0.001*
24h 3 (2-4) 3(2-5) 0.886
36h 3 (2-4) 2 (1-3) 0.091
48h 2 (1-3) 2 (1-3) 0.507

n = Number of patients, values are presented as median (min-max).
*There was a statistically significant difference between the groups (p
<0.05).

Table II: Comparison of opioid consumption between the groups.

Time Group E Group C p-value
(n=25) (n=25)
Intergroup comparison of tramadol consumption after extubation (mg)
0-1h 17.60 £+ 16.65 32.00 = 20.0 0.008*
1-12h 99.20 * 41.02 157.60 + 44.09 0.001*
12-24 h 120.80 + 48.12 175.20 = 40.11 0.001*
24-36 h 140.80 + 34.87 160.80 = 38.93 0.066
36-48 h 137.60 £ 31.26  152.80 = 36.00 0.171
0-48 h 516.00 = 130.51 678.40 + 90.35 0.001*
The number of patients who needed rescue analgaesia after extubation (n)
0-48 h 4/25 12/25 0.032*
Intraoperative fentanyl consumption (mcq)
516.0 + 102.79 726.0 + 183.78 0.001*

n = Number of patients, values are presented as mean * standard deviation.
*There was a statistically significant difference between groups (p <0.05).
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DISCUSSION

This study showed that preemptive ESP block application
reduced intraoperative and postoperative opioid demand and
the first 18-hour VAS values in the period following surgery in
patients having off-pump CABG surgery.

Moderate to severe postoperative pain occurs in patients
undergoing cardiac surgery. Multimodal analgaesia methods
are frequently used for the treatment of pain after CABG."
Opioids used as a component of multimodal analgaesia have
many side-effects.” In this study, the primary outcome was the
reduction of opioid demand, and the secondary outcomes were
thereduction of VASscoresandthelength of hospital stays.

ESP block that was first used to treat chronic pain, has found a
placeinthe treatment of postoperative pain recently. Whileitis
commonly applied at the thoracic level for the adult population,
itis increasingly used in abdominal surgeries.’ In the literature,
ESPblock studiesincardiovascularsurgery patientsare limited.
Macaire et al. applied ESP block after catheterisation in open
cardiac surgery patients.* According to their findings, the ESP
group with a catheter consumed much less morphine in the first
48 hours following surgery compared to the control group.
Another study investigated intraoperative and postoperative
fentanyl demand in 80 paediatric patients with cyanotic heart
disease by administering ESP block at the T3 level to half of the
patients. They found that intraoperative fentanyl demand was
similar for the two groups while postoperative fentanyl demand
was significantly reduced in the ESP group.” In a study by Kara-
caer et al., bilateral ESP block was performed in 20 out of 40
paediatric patients who underwent cardiac surgery with
median sternotomy.*®No block was applied to the control group.
They reported thatmorphine demand was significantly reduced
by providing effective analgaesia in the ESP block group. The
current study found that tramadol demand decreased signifi-
cantlyinthe ESPgroupinthe postoperative 24-hour period.

Preemptive analgaesic methods provide more stable anaesth-
esia and reduce the need for intraoperative analgaesic
medicines.” Elyazed et al. applied bilateral ESP in patients who
had epigastric hernia surgery.* They reported less intraopera-
tivefentanyldemand and less need for rescue analgaesia in the
ESP group. In another study, they reduced intraoperative
fentanyl demand by applying ESP block in patients undergoing
cardiac surgery with cardiopulmonary bypass.’Similarly, in this
study, ESP block application significantly reduced intraopera-
tive fentanyl demand and it also significantly reduced the need
forrescueanalgaesia.

Another important parameter of the study was the comparison
of VAS scores. Krishna et al. analysed the effects of ESP block on
numerical rating scale (NRS) scores in patients who underwent
cardiac surgery.” They reported that patients’ NRS scores
decreased significantly in the first 12 hours after the extubation
inthe ESP group. Nagaraja et al. divided 50 patients who would
undergo cardiac surgery with median sternotomy into two
groups as ESP group and the thoracic epidural group.”

Catheterswereinsertedinboth groups. They showed thatthere
was no statistical difference in terms of VAS scores at rest and
coughing in the first 12 hours. Although the VAS scores at rest
and coughing were statistically lower in the epidural group in
the following hours (24, 36, 48 h), they reported that the VAS
score was <4 in both groups. In another study conducted on 67
patients who had open-heart surgery, a bilateral catheter was
placed at the T4 level in patients in the ESP group. They
examined the resting VAS values two hours after the removal of
the postoperative chest tube and the resting VAS values one
month after the operation, and they found significantly lower
VAS values in the ESP group.* The current study evaluated the
short-term VAS scores and found that patients’ VAS scores in
thefirst 18 hours weresignificantly lowerandinfavour of ESP. In
addition, the study consisted of a homogeneous group of
patients who underwent CABG and did not use a cardiopulmo-
nary pump.

It is important to provide early extubation in patients under-
going cardiacsurgery andtoreducethelengthofstayintheICU.
Studies comparing the duration of extubation and intensive
care stay by applying ESP block in patients undergoing cardiac
surgery are limited. Former studies reported that extubation
and ICU length of stay decreased in the ESP group.>* Krishna et
al. applied ESP in adult patients who had cardiac surgery and
reported that the extubation time was shortened and the length
of stay in the ICU was reduced.’ For patients undergoing on-
pump cardiac surgery, the negative effects of cardiopulmonary
pump such as complement activation, coagulation disorders,
and plateletandleukocyte activation mightprolong hospitalisa-
tion, and the length of stay in the ICU is longer as compared to
off-pump cardiac surgery.”’ In this study, off-pump CABG
surgery was performed and no significant difference was found
between the two groups in terms of extubation time and length
ofstayinthelCU.

The main limitation of the current study was the low number of
participants. These patients could not describe their pain until
they were extubated, and their VAS scores could not be evalu-
ated during this period. Inaddition, block formation could notbe
testedinallregionsrelated to drug spread after ESP block appli-
cation. The lack of a gold standard test to measure how far the
local anaesthetic solution spread and data including only the
postoperative 48-hour period are other limitations. Prospec-
tive, randomised and controlled studies involving more
patients will be required. The strength of this study was that it
consisted of a homogeneous patient group who underwent off-
pump CABGsurgery.

CONCLUSION

USG-guided preemptive ESP block application decreased post-
operative pain scores in coronary artery bypass graft surgery
patients. It was observed that a decrease in opioid demand in
the intraoperative and postoperative periods. Preemptive ESP
block can be used as an alternative analgaesia method in coro-
nary artery bypassgraftsurgery.
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