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ABSTRACT

Background: Perioperative pain management plays a key role in the management of patients undergoing cardiac surgery.
We studied the effect of erector spinae plane block on acute intraoperative and postoperative pain and 24 h opioid
consumption in adult cardiac surgical patients

Methods: Over six months, 50 consecutive adult cardiac surgical patients scheduled for cardiac surgery were enrolled in
the study. A bilateral erector spinae plane catheter was placed in one group and local anesthetics were infused whereas in
the other group opioids were used for pain management. The primary study endpoint was to compare the consumption of
fentanyl and to assess the numeric rating scale in the postoperative period in the first 24 h in both groups.

Results: The 24 h fentanyl consumption was 43.00 = 51.29 micrograms in erector spinae plane catheter group and
147.00 = 60.94 micrograms in the control group in the first 24 h postoperatively, which was statistically significant
(P <0.001). The numeric rating scale was also significantly less in the ESP group compared with the control group in the
first 24 h postoperatively.

Conclusion: Erector spinae plane block is superior to the conventional opioid injection method for postoperative pain
management in adult cardiac surgical patients. ESP block not only decreases the overall opioid consumption but also the
NRS score in these patients.
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BACKGROUND Ultrasound-guided (ESP) block technique can be
Perioperative pain management plays a key role in performed safely in anticoagulated patients, as the fascial

the management of patients undergoing cardiac surgery. plane has less number of vessels and it avoids epidural

Postoperative surgical pain due to sternotomy and sternal vessels.

retraction is severel'l. Ineffective pain management results This technique aims to evaluate whether this technique

in systemic complications, for example, pulmonary improves acute postoperative pain and reduces

atelectasis, pneumonia, increased oxygen consumption overall 24 h opioid consumption.

and tachycardia, resulting in prolonged ICU stay as well

as increased cost”. METHODS

Numerous modalities of pain management techniques
have been used for cardiac surgery like thoracic epidural | .
anesthesia (TEA), paravertebral block (PVB) and erector at Shahld_ (.}angalal. Natlonal Heart Center of Nepal.
spinae plane (ESP) block as well as perioperative opioids. After obtallmng Ins.tltutlonalll Review Board approval, .25
Cardiac surgery is often performed in patients receiving adult carc.hac surgical patients who underwent cardiac
anticoagulant therapy. The chances of epidural hematoma surgery W,lth sternotomy anq who had placed ESP cathe.ter
and hypotension are high in patients who receive thoracic preop eratlve.ly were placed in group E an.d 25 adult cardl.ac
epidural anesthesial®. PVB, however, has a high risk of surgical patients who underwgnt cardiac surgery with
puncturing the pleura resulting in pneumothorax™. The sternotomy .and for.\yhom.p amn management was dor}e
use of perioperative opioids produces side effects such by conventional opioid injection method were kept in

as nausea/vomiting, respiratory depression, postoperative group C. The sample size was cal[?]ulated from a previous
chronic opioid use and increased risk of chronic painf. similar study by Macaire P et al.' It was calculated that

This was a prospective observational study performed
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23.7 patients would be required to have 95 % confidence
interval and a power of 90 %. So our sample size was 25
patients in each group, i.e a total of 50 patients. Patients
who had inserted ESP catheter received local anesthetic
bupivacaine 0.2 % 20 ml on each side through a catheter.
The patient continued to receive the local anesthetic
bupivacaine 0.1 % 10 ml on each side postoperatively
every 4 hours. Both of the groups received intravenous
paracetamol 1 gram 6 hourly. Postoperatively, patients
having a numeric rating pain score (NRS) of > 4 were
given a rescue analgesic (Fentanyl 0.5 mcg/kg) in both
the groups. The cumulative dose of opioid consumed in
the 24 h post-extubation was recorded from the ICU chart.
Numeric rating pain scale (NRS) at times 0, 4, 8, 12, 16,
20 and 24 h post-extubation in both the groups were also
recorded from the ICU chart.

Collected data were analyzed using the statistical
software SPSS22. Statistical analysis for demographic
variables was done by the chi-square test and Student’s
paired t-test was applied to compare the mean 24 h opioid
consumption and NRS score at 0, 4, 8, 12, 16, 20 and
24 h post-extubation in both groups. A P value of < 0.05
was considered to be statistically significant.

RESULTS

The demographic data of the two groups are comparable
as shown in Table 1. The 24 h fentanyl consumption was
43.00 £ 51.29 micrograms in the erector spinae plane
catheter group and 147.00 £ 60.94 micrograms in the
control group in the first 24 h postoperatively, which was
statistically significant (P < 0.001) as shown in Table 2.
The numeric rating scale was also significantly less in the
ESP group compared with the control group in the first

24 h postoperatively as shown in Table 3 and Figure. 1.

Table 1: Demographic data of the patients:

Variables Group E Group C
Age in years
median (range) 62 (40 —77) 55(31-175)
Gender male: female 18:7 16:9
Weight in kg
median (range) 59 (44 - 88) 63 (43 - 84)
Height in cm 158 (140 — 176) 162 (45 — 84)

median (range)

BMI in kg/m2

median (range) 24.5(18.9-29.29) 2551 (18.02—29.63)

Table 2: Comparison of total Fentanyl consumption:

Group E (mean + SD)  Group C (mean + SD) P value

Fentanyl

43.00 +51.29
(meg)

147.00 £ 60.94 <0.001

Table 3: Comparison of NRS score:

Time ( hours Group E Group C P value
post-extubation) (mean+SD) (mean+SD)
0 236 +1.221 3.36+1.186 0.005
4 2.40 = 1.000  2.96+0.935 0.046
8 2.16 + 1.143  3.68+1.030 <0.001
12 232 +1.030 3.00+£1.291 0.045
16 1.92 £ 1.187  3.04+0.790 <0.001
20 2.24 +0.831 3.04+0.935 0.002
24 1.72 £ .0843  2.64+1.150 0.002
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Figure 1: Comparison of 24 h NRS score in both groups.

DISCUSSION

Ineffective  postoperative pain management in
cardiac surgery results in several complications leading
to prolonged hospital stay as well as increased cost.
Therefore, adequate pain management is essential in
reducing the adventitious circumstances. The result of
this study has demonstrated that the use of ESP block has
significantly reduced the consumption of opioids in the ESP
group in comparison to the control group in the first 24 h
postoperatively. Furthermore, the ESP block also showed
that the numeric rating scale (NRS) is lowered in the ESP
group than in the control group in the postoperative period,
which signifies adequate pain management. This study
supports the findings of a recent study by Macaire et. al.
on postoperative opioid consumption after open cardiac
surgery!!l.
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Erector spinae plane (ESP) block is a regional
anesthesia technique originally used for the treatment
of chronic thoracic neuropathic pain described
by Forrero et al.l? Moreover, a recent study has documented
that ESP can also be used to provide postoperative analgesia
in patients undergoing cardiac surgery!”.

Neuraxial anesthesia (NA) technique has been
commonly used by many authors in cardiac surgery, which
facilitates fast tracking and early extubation in ICU along
with shorter ICU stay!®. In patients undergoing cardiac
surgery, a most important concern in using NA techniques
remains the risk of epidural hematoma in patients taking
antiplatelet agents, intraoperative systemic anticoagulation
and cardiopulmonary bypass-induced coagulopathy®..

The multimodal analgesia regimen has shown good
results for postoperative pain; however, it may not provide
complete analgesia. The use of perioperative opioids
produces known side effects such as nausea/vomiting,
pruritus, respiratory depression, postoperative chronic
opioid use and increased risk of chronic pain resulting
in poor quality of life®!. A recent study!'® has stated that
exposure to high-dose opioids during the perioperative
period may predispose patients to readmission. So, we
recommend using the ESP block technique in all adult
cardiac surgical patients as it significantly reduces the
overall opioid consumption and it also significantly allays
pain thereby contributing to the patient's comfort and
satisfaction.

This study has some limitations, which mainly are
related to a low number of study patients. In addition, the
spread of local anesthetic solution was not analyzed. We
also recommend conducting further studies in the pediatric
population as well in the future.

CONCLUSIONS

Erector spinae plane block is superior to the
conventional opioid injection method for postoperative
pain management in adult cardiac surgical patients. ESP
block not only decreases the overall opioid consumption
but also the NRS score in these patients.
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