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Abstract 
Background: Poor perioperative pain management during pneumothorax 
surgery leads to respiratory complications in the post-operative period. The 
erector spinae plane (ESP) block technique has been shown to be able to 
block the thoracic spinal nerves. Therefore, the ESP block may provide effec-
tive analgesic during thoracic surgery. We have retrospectively investigated 
the effectiveness of the ESP block for postoperative pain management in 
pneumothorax surgery. Patients and Methods: Patients who underwent 
pneumothorax surgery in 2017 were selected for the study. The primary out-
come was assessed using the numeric pain rating (NRS) scales until the 
morning of the second post-operative day. The secondary outcomes were the 
cumulative amount of additional intravenous fentanyl administration until 
the morning of the second post-operative day. Results: This retrospective 
study included 29 patients who underwent pneumothorax surgery. Of these 
patients, 13 patients received only general anaesthesia (control group), while 
the other 16 patients received the ESP block in addition to general anaesthesia 
(study group). Compared to the control group, the study group did not show 
lower NRS scores at 1, 2, 4, 6, 12, and 24 hours post-surgery (P = 0.09, 0.17, 
0.06, 0.36, 0.47, and 0.71). As for the cumulative amount of additional fen-
tanyl, there were also no significant differences between the both groups. 
Conclusions: The ESP block could not provide effective analgesia for the 24 
hours post-surgery period in patients undergoing pneumothorax surgery. 
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1. Introduction 

Poor perioperative pain management during pneumothorax surgery leads to 
respiratory complications in the postoperative period. Respiratory complications 
cause delayed recovery and decreased quality of life. The erector spinae plane 
(ESP) block, initially published in 2016, has been shown to block the thoracic 
spinal nerves, and is reported to be an effective analgesic for thoracic surgery [1]. 
In addition, the ESP block has been reported to be able to provide an effective 
analgesic for several surgeries recently [2]. However, to our knowledge, no co-
hort studies or randomized controlled trials have been conducted in 2016 and 
2017 [3] [4] [5]. In the present study, we retrospectively investigated the effec-
tiveness of the ESP block for postoperative pain management in pneumothorax 
surgery. 

2. Methods 

The university hospital institutional review board approved this retrospective 
study. In addition, the study was registered at the university hospital medical 
information network. Patients who underwent pneumothorax surgery in 2017 
were included. Cases of secondary surgery and those undergoing regional 
anaesthesia other than the ESP block were excluded. Patients who could not 
manage intravenous patient-controlled analgesia (IV-PCA) with fentanyl were 
also excluded. 

Age, height, weight, the american society of anaesthesiologist (ASA) physical 
status classification, operation time, anaesthesia time and amount of fentanyl 
and remifentanil administered during the perioperative period in preoperative 
data were collected. After the surgery, all patients were extubated in the opera-
tion room. The patients were then moved to the intensive care unit (ICU), where 
they stayed until the second postoperative day. Patients were divided into two 
groups: those who received only general anaesthesia (control group), and those 
who received an ESP block in addition to general anaesthesia (study group). The 
primary outcome measure was the numeric pain rating scales (NRS) scores (0 - 
10; 0 = no pain and 10 = worst severe pain) until the morning of the second 
postoperative day. Each patient’s pain level was measured by some nurses in the 
ICU at 1, 2, 4, 6, 12, and 24 hours and on the morning of the second postopera-
tive day. Secondary outcomes measured included the cumulative amount of ad-
ditional intravenous fentanyl administration required for analgesia and the 
number of patients complaining of postoperative nausea and vomiting until the 
morning of the second postoperative day. If some patients in either group were 
unable to control their severe pain, an attending anaesthesiologist was consulted 
in all days. After consultation, the patient was changed to continuous intraven-
ous administration of fentanyl as necessary and withdrawn from this study. Me-
toclopramide 10 mg was administered intravenously in cases of nausea or vo-
miting. All patients were administered celecoxib 200 g orally twice a day for two 
days. 
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2.1. ESP Block Technique 

Twenty ml of 0.375% levobupivacaine was injected into the interfascial plane 
between the erector spinae and the underlying transverse process at the level of 
the fifth or sixth thoracic vertebra by using a high-frequency linear probe. 

2.2. Statistical Analysis 

Statistical analysis in this study was performed utilizing JMP® 12 (SAS Institute 
Inc., Cary, NC, USA). The pain score and the amount of additional fentanyl 
were analyzed by using the mann-whitney’s u-test. The number of patients 
complaining of complications was analyzed by Fisher’s exact test. Data was 
expressed as a median (interquartile range). The level of significance for both 
tests was set at P < 0.05. Sample size was not calculated because of a retrospec-
tive study. 

3. Results 

During the study period, 46 patients underwent pneumothorax surgery. Of these 
patients, 13 patients received only general anaesthesia (control group), while the 
other 16 patients received an ESP block in addition to general anaesthesia (study 
group). A total of 17 patients were excluded from this study due to secondary 
surgery or performance of regional anaesthesia other than the ESP block. There 
were no patients who were unable to perform IV-PCA (Figure 1). Table 1 
shows the comparison of patient’s demographics data. There are no signific-
ance between the control group and the study group. Compared to the control 
group, the study group did not show lower NRS scores at 1, 2, 4, 6, 12,  
 
Table 1. Patients’ demographics data; Age, Height, Weight, ASA classification, surgery 
time, anaesthesia time and amount of fentanyl and remifetanil in perioperative period. 
Data were expressed as a median (interquartile range). 

 
Control group 

(n = 13) 
Study group 

(n = 16) 

Age 
(years) 

31 
(20 - 58) 

22.5 
(18 - 77) 

BMI 
(kg/m2) 

19.0 
(14.2 - 23.3) 

18.45 
(16.4 - 58) 

ASA classification 
(1/2/3) 

6/6/1 11/5/0 

Anesthesia time 
(min) 

165 
(110 - 310) 

172.5 
(130 - 235) 

Operation time 
(min) 

95 
(45 - 200) 

100 
(75 - 155) 

An amount of fentanyl 
in perioperative period (μg) 

200 
(100 - 400) 

200 
(100 - 400) 

An amount of remifentanil 
in perioperative period (mg) 

1.0 
(0.3 - 1.6) 

0.95 
(0.5 - 2.5) 
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Table 2. Postoperative pain scores at 1, 2, 4, 6, 12 and 24 postoperative hours during the 
rest: Data were expressed as a median (interquartile range). 

NRS 
Control group 

(n = 13) 
Study group 

(n = 16) 
P 

1 3 (2 - 4) 2 (1 - 3.25) 0.09 

2 3 (2 - 4) 2.5 (1 - 4) 0.17 

4 4 (3 - 4) 2.5 (2 - 3.25) 0.06 

6 3 (3 - 4) 3 (2 - 4) 0.36 

12 3 (3 - 4) 3 (2 - 3.25) 0.47 

24 3 (3 - 4) 3 (2 - 4) 0.71 

 

 
Figure 1. Flow chart of this study. 

 
and 24 hours post-surgery (P = 0.09, 0.17, 0.06, 0.36, 0.47, and 0.71) (Table 2). 
With respect to the amount of fentanyl administered, there were no significant 
differences between the control group (80 [60 - 100]) and the study group (60 
[40 - 60]) (mean [interquartile ranges]) (μg) (P = 0.12) (Figure 2). The two 
groups showed no significant difference in the number (control group: 6 pa-
tients, study group: 5 patients; P = 0.53) of complications, such as postoperative 
nausea and vomiting until the morning of the second postoperative day. 

4. Discussion 

The ESP block has been shown to be able to block the thoracic spinal nerves 
from Magnetic Resonance Imaging [6]. Nevertheless, this study showed that the 
ESP block could not provide effective analgesia for 24 hours post-surgery in pa-
tients undergoing pneumothorax surgery. Ivanusic et al. reported that a cada-
veric study investigating the spread of local anaesthetic in ESP block showed not 
to spread to the paravertebral space, and the only dorsal ramus involvement was 
posterior to the costotransverse foramen [7]. It would seem that 20 mL of local 
anaesthetic for ESP block couldn’t advance to the paravertebral space. If volumes  
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Figure 2. The cumulative amount of addi-
tional intravenous fentanyl administration 
analgesic drugs until the morning of the 
second post-operative day: Data were ex-
pressed as a median (interquartile range). 

 
greater than 20 mL can be provided for ESP block, the local anaesthetic can 
spread to the paravertebral space to involve the origins of the ventral and dorsal 
branches of the spinal nerves [8] [9] [10]. 

There were some limitations to the present retrospective study. This study was 
not as reliable as a randomized and prospective study because of its retrospective 
study. In addition, sample sizes were small. Also, for all patients in the study 
group, the same volume and concentration of local anaesthetic was used (20 ml 
of 0.375% levobupivacaine) despite the differences in patient characteristics. 
This study also focused on only the first 24 h after surgery. However, we do not 
know about the efficacy of the ESP block for pain more than 24 h after surgery. 
A prospective study should be considered in the near future to address some of 
these limitations. 

5. Conclusion 

The ESP block could not provide effective analgesia for the first 24 hours 
post-surgery period in patients undergoing pneumothorax surgery. 
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