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INTRODUCTION
Gastric cancer is the fifth most frequently diagnosed can-
cer, with the third highest mortality rate among all malig-

nancies worldwide [1]. Surgical resection is the mainstay 
of treatment for gastric cancer [2]. Although a minimally 
invasive surgical approach has reduced surgical stress and 
facilitated postoperative recovery, open gastrectomy with 
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Background: Open gastrectomy causes severe postoperative pain. Therefore, we 
investigated the opioid-sparing effect of the ultrasound-guided bilateral erector spi-
nae plane block (ESPB) after open gastrectomy.
Methods: Adult patients undergoing open gastrectomy were randomly assigned to 
either the ESPB group (ESPB + fentanyl based intravenous patient-controlled anal-
gesia [IV-PCA]) or a control group (fentanyl based IV-PCA only). The primary outcome 
was total fentanyl equivalent consumption during the first 24 hour postoperatively. 
Secondary outcomes were pain intensities using a numeric rating scale at the post-
anesthesia care unit (PACU) and at 3, 6, 12, and 24 hour postoperatively, and the 
amount of fentanyl equivalent consumption during the PACU stay and at 3, 6, and 
12 hour postoperatively, and the time to the first request for rescue analgesia.
Results: Fifty-eight patients were included in the analysis. There was no significant 
difference in total fentanyl equivalent consumption during the first 24 hour postop-
eratively between the two groups (P = 0.471). Pain intensities were not significantly 
different between the groups except during the PACU stay and 3 hour postopera-
tively (P < 0.001, for both). Time to the first rescue analgesia in the ward was longer 
in the ESPB group than the control group (P = 0.045).
Conclusions: Ultrasound-guided ESPB did not decrease total fentanyl equivalent 
consumption during the first 24 hour after open gastrectomy. It only reduced post-
operative pain intensity until 3 hour postoperatively compared with the control 
group. Ultrasound-guided single-shot ESPB cannot provide an efficient opioid-spar-
ing effect after open gastrectomy.
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regional lymphadenectomy remains a curative treatment 
for advanced gastric cancer [3]. However, open gastrec-
tomy can cause severe postoperative pain due to large in-
cisions, retraction through the abdominal wall, and direct 
manipulation of visceral organs. Postoperative pain can 
be associated with patient discomfort, delayed postopera-
tive recovery, increased medical cost, and poor surgical 
outcomes [4,5].

To date, to improve postoperative recovery, multimodal 
opioid-sparing analgesia has been recommended to 
achieve optimal analgesia and minimize opioid-related 
side effects [6]. Thoracic epidural analgesia (TEA) had 
been used widely as the gold standard treatment for opi-
oid sparing analgesia after major abdominal surgeries [7]. 
However, it has gradually lost its position in postoperative 
pain control due to its relatively common complications 
such as hypotension and urinary retention, as well as its 
low cost-effectiveness [8–10]. The risk of rare but serious 
complications has also made surgical patients reluctant to 
choose TEA [11]. Alternatively, the interfascial plane block 
has emerged as part of a multimodal opioid-sparing anal-
gesia method in recent decades due to its relative ease of 
performance and low complication rate [12].

The ultrasound-guided erector spinae plane block 
(ESPB) is a novel interfascial plane block that was first in-
troduced for thoracic pain management [13]. In this tech-
nique, local anesthetics are injected into the interfascial 
plane under the erector spinae muscle. The ESPB involves 
injection of local anesthetics into the thoracic paraverte-
bral space. As it can block both the ventral rami of spinal 
nerves and the rami communicantes containing sympa-
thetic nerve fibers, it can provide visceral as well as somat-
ic sensory blockade, indicating it as a feasible analgesic 
modality for abdominal surgeries [14–16]. Also, compared 
to TEA, the ESPB has a lower risk of serious complications 
as well as hypotension, a common complication [17,18]. 
However, there have been no studies examining the effect 
of a single-shot ESPB on postoperative analgesia in pa-
tients undergoing open gastrectomy.

Therefore, in this prospective randomized controlled 
trial (RCT), we investigated the opioid-sparing effect of the 
ESPB in gastric cancer patients undergoing open gastrec-
tomy. The primary endpoint was total fentanyl equivalent 
consumption during the first 24 hour postoperatively. 
We hypothesized that ultrasound-guided bilateral ESPB 
would reduce total fentanyl equivalent consumption dur-
ing the 24 hour after open gastrectomy.

MATERIALS AND METHODS
1. Study design

This prospective, single-blinded, RCT was conducted at 
a tertiary academic hospital in Seoul, South Korea. The 
study protocol was approved by the Institutional Review 
Board of Samsung Medical Center (approval No. SMC 
2019-01-131; approval date: February 13, 2019), and regis-
tered with the Korean Clinical Research Information Ser-
vice (registration No. KCT0003752; principal investigator: 
Ji Won Choi; registration date: April 12, 2019; http://cris.
nih.go.kr). This study was performed in accordance with 
the ethical principles of the 1964 Declaration of Helsinki 
and its later amendments. The trial was conducted fol-
lowing the original protocol and CONSORT (Consolidated 
Standards of Reporting Trials) guideline [19].

2. Study population

Patients between 20 and 70 years of age who were sched-
uled for elective open gastrectomy and with American 
Society of Anesthesiologists physical status I to III were 
included. Exclusion criteria included a history of chronic 
pain or analgesic medication for more than 3 months, 
psychological disorder, major depressive disorder, history 
of drug abuse, allergy to the local anesthetics, infection 
around the injection site, coagulation abnormality, renal 
dysfunction (serum creatinine > 2.0 mg/dL), bodyweight 
< 50 kg, and patient refusal. Patients who did not meet the 
predefined criteria for successful block after ESPB, to be 
mentioned later, were also excluded.

3. Randomization and blinding method

Randomization was conducted using computer-generated 
random numbers with a fixed block size of 4 and a 1:1 ratio. 
The patient assignments were sealed in opaque envelopes. 
A study group member (JWC) opened the sealed envelope 
in the pre-anesthesia room and performed an ESPB if the 
patient was allocated to the ESPB group. Because a sham 
block was not performed in the control group, neither the 
patient nor physician (JWC) was blinded to group alloca-
tion. However, the surgeons, attending anesthesiologists, 
outcome investigators, and data analysts were blinded to 
group assignment, and were not involved in the ESPB pro-
cedure.

4. Ultrasound-guided ESPB

ESPB was performed by an experienced anesthesiologist 
(JWC) in a separate pre-anesthesia room before induc-
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tion of anesthesia. After standard monitoring, including 
3-lead electrocardiography, non-invasive blood pressure 
measurements, and pulse oximetry, the patient lay in a 
prone position. Bilateral T7 transverse processes (TPs) 
were identified using ultrasonography (Sonosite EDGE; 
FUJIFILM Sonosite, Bothell, WA) with a 6–13 MHz linear 
transducer. After sterilization with 2% chlorohexidine and 
alcohol, an 89-mm, 22-gauge spinal needle (Hakko Co., 
Ltd., Osaka, Japan) was advanced to the T7 TP using an in-
plane technique in the cranio-caudal direction [16]. After 
the needle contacted the T7 TP on ultrasound, 1 mL of 
normal saline was injected to confirm lifting of the erector 
spinae muscle off the bony shadow of the T7 TP. Next, 30 
mL of 0.375% ropivacaine was injected into the interfascial 
plane [20]. ESPB was performed using the same protocol 
on the other side. To confirm block success, a decrease in 
pinprick sensation at the back and axillary line of the pa-
tient was assessed using a blunt needle at 15 minute after 
the procedure. After confirmation of a successful block, 
the patient was transferred to the operating room. If a pa-
tient reported little or no change in sensation after 15 min-
ute, he or she was excluded from the study.

5. Intraoperative management

General anesthesia was standardized and identical for all 
patients. Following standard monitoring, general anesthe-
sia was commenced with intravenous (IV) propofol (2–3 
mg/kg) and rocuronium bromide (0.8 mg/kg), followed 
by tracheal intubation. If mean blood pressure increased 
by 20% from baseline during tracheal intubation, 25 μg of 
fentanyl IV was administered. Anesthesia was maintained 
with sevoflurane in a 1:1 mixture of oxygen and air. Sevo-
flurane concentration was titrated to achieve a bispectral 
index of 40–60. If blood pressure decreased by 20% from 
baseline or the heart rate fell to < 40/min, 5 mg of ephed-
rine or 2.5 mg of atropine IV was administered. If blood 
pressure increased by 20% from baseline, 25 μg of fentanyl 
IV was administered. During surgery, rocuronium bro-
mide was infused continuously at a rate of 4–7 μg/kg/min 
to maintain a train-of-four (TOF) count of 0. Muscle relax-
ation was adjusted to TOF count ≥ 3 at the time of reversal. 
All patients received IV hydromorphone (0.01 mg/kg) 30 
minute before the end of surgery. Neuromuscular block-
ade was reversed with IV pyridostigmine (0.2 mg/kg) and 
glycopyrrolate (0.008 mg/kg), and patients were extubated 
when they recovered adequate muscle strength. After ex-
tubation, patients were transferred to the post-anesthesia 
care unit (PACU).

6. Postoperative management

Postoperative analgesia during the study period was stan-
dardized. Pain intensity was measured using a numeric 
rating scale (NRS; 0 = no pain, 10 = worst pain). Assess-
ment of pain intensity was started immediately after PACU 
arrival and was defined as the NRS pain score at the PACU. 
The pain severity score was evaluated every 10 min until 
discharge from the PACU, and rescue analgesics (IV hy-
dromorphone 0.01 mg/kg) were allowed with an NRS score 
≥ 5. Before transferring to the general ward, IV patient-
controlled analgesia (PCA; 1,000 μg fentanyl diluted with 
0.9% saline to 100 mL of total volume, basal infusion rate of 
1 mL/h, bolus dose of 1 mL, and lockout time of 15 minute) 
was started. Postoperative nausea and vomiting (PONV) 
was treated with 0.3 mg IV ramosetron hydrochloride (Na-
seron Inj.; Boryung Co., Ltd., Seoul, Korea). Nurses who 
were blinded to patient allocation recorded all PACU data, 
including rescue opioids, PONV, and pain intensity using 
an NRS.

During recovery in the general ward, patients who 
presented with breakthrough pain (NRS ≥ 5) received IV 
meperidine 50 mg as rescue analgesia. PONV was treated 
with 0.3 mg IV ramosetron hydrochloride. Postoperative 
management, except analgesia, followed the surgeon’s 
protocol.

7. Outcome measurement

The primary endpoint was total fentanyl equivalent con-
sumption during the first 24 hour postoperatively. Sec-
ondary endpoints were time to the first request for rescue 
analgesia in the ward; pain intensities at rest using NRS 
scores immediately after PACU arrival and at 3, 6, 12, 
and 24 hour postoperatively; incidence of PONV; and the 
amount of fentanyl equivalent consumption during PACU 
stay and at 3, 6, and 12 hour postoperatively. Since rescue 
analgesics were expected to be administered to almost all 
patients in the PACU, rescue analgesia included only the 
administrations in the ward except in the PACU. Fentanyl 
equivalent consumption included both IV-PCA and all 
rescue analgesics. Rescue analgesics, hydromorphone 
(conversion ratio of 15:1), and meperidine (conversion ra-
tio of 750:1) were converted to a fentanyl equivalent dose 
for comparison [21,22]. Complications related to the pro-
cedure such as nerve injury, pneumothorax, hematoma 
formation, and local anesthetic systemic toxicity were 
evaluated during the study period.

8. Statistical analysis

Our hypothesis was that the ESPB (ESPB + IV-PCA) would 
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reduce the amount of fentanyl equivalent consumption 
during the first 24 hour postoperatively by 25% compared 
with the control (IV-PCA only), referring to a previous 
study [23]. With a two-tailed significance level of 0.05, a 
power of 80%, and an effect size of 0.81, 24 patients for 
each group were required to establish statistical difference 
between the groups. Considering a dropout rate of 20%, we 
included 60 patients in this study. All patients who were 
randomized and treated were included in the analysis 
based on the intention-to-treat principle.

Continuous variables were presented as mean ± stan-
dard deviation or median (interquartile range [IQR]). 
Categorical variables were presented as count (%). The 
normal distribution of the data was verified using the 
Kolmogorov–Smirnov test. The differences in continuous 
variables between the ESPB and control groups were com-
pared using an independent t-test or Mann–Whitney U-
test, depending on the data distribution. The categorical 
variable was compared using the chi-square test. Correct-
ed confidence intervals (CIs) and P values were calculated 
by Bonferroni’s method for multiple testing of repeated 
measurement. The effect size is defined by the Hodges–
Lehmann estimate for continuous variables and risk ratio 
for categorical variables. P values were two-sided, and P < 
0.05 was considered statistically significant. We analyzed 
the data using SPSS (version 27.0; IBM Corp., Armonk, NY).

RESULTS
A flow diagram of the study is shown in Fig. 1. Enrollment 
ceased when the target sample size was obtained. Between 
September 2019 and December 2019, 62 patients scheduled 
for elective open gastrectomy were assessed for eligibil-

ity and contacted by the primary investigators to obtain 
written informed consent one day before surgery. Among 
62 patients, two were excluded because of their refusal to 
participate. The remaining 60 patients were randomized 
into two groups (n = 30 each) and received their allocated 
treatment. Two patients in the ESPB group were excluded 
from follow-up because of an incomplete block. A total of 
58 patients completed the study.

The baseline characteristics of the participants and op-
erations are presented in Table 1. The amount of intraop-
erative fentanyl administration (median [IQR]) was 0 (0–25) 
μg in the ESPB group and 25 (0–25) μg in the control group 

Table 1. Baseline characteristics of participants and operations

Characteristics Control (n = 30) ESPB (n = 28)

Age (yr) 55 ± 9 52 ± 8
Sex (M/F) 17/13 20/8
Weight (kg) 65 ± 11 69 ± 11
Height (cm) 165 ± 9 167 ± 6
Body mass index (kg/m2) 23.8 ± 3.0 24.5 ± 4.0
ASA physical status (I/II/III) 16/11/3 15/13/0
Type of operation
    Total gastrectomy 6 (20.0) 9 (32.1)
    Subtotal Billroth 1 17 (56.7) 11 (39.3)
    Subtotal Billroth 2 7 (23.3) 8 (28.6)
Surgeon (1/2/3/4/5) 12/8/5/1/4 9/12/2/2/3
Duration of anesthesia (min) 179 ± 41 187 ± 42
Duration of surgery (min) 135 ± 39 138 ± 39
Amount of intraoperative fentanyl  
administration (μg)

25 (0–25) 0 (0–25)

Duration of PACU stay (min) 67 ± 11 68 ± 14

Values are presented as mean ± standard deviation, number only, num-
ber (%), or median (interquartile range).
ESPB: erector spinae plane block, ASA: American Society of Anesthesi-
ologists, PACU: post-anesthesia care unit.

Excluded (n = 2)
Decline to participate (n = 2)

Assessed for eligibility (n = 62)

Discontinued intervention (n = 2)
Incomplete block (n = 2)

Allocated to ESPB group (n = 30)

Analysed (n = 28)

Enrollment

Allocation

Analysis

Randomized (n = 60)

Complete follow-up (n = 30)

Allocated to control group (n = 30)

Analysed (n = 30)

Follow-up

Fig. 1. CONSORT (Consolidated Stan-
dards of Reporting Trials) flow diagram 
of the study. ESPB: erector spinae plane 
block.
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(P = 0.104).
Total fentanyl equivalent consumption during the first 

24 hour postoperatively was not significantly different 
between the ESPB and control groups (901.0 ± 291.5 μg vs. 
956.9 ± 294.6 μg; mean difference: –55.9 μg; 95% CI, –210.2 
to 98.4; P = 0.471). After Bonferroni’s correction for mul-
tiple testing of repeated measurement, fentanyl equivalent 
consumption during PACU stay and at 3, 6, and 12 hour 
postoperatively was also not significantly different be-
tween the two groups. These data are shown in detail in 
Table 2. The time interval between completion of surgery 
and the first request for rescue analgesia in the ward was 
significantly longer in the ESPB group (11.2 ± 9.0 hour vs. 
7.3 ± 5.1 hour; mean difference: 3.9 hour; 95% CI, 0.1 to 
7.7; P = 0.045) (Table 2). In the ward, two patients in each 
group received non-steroidal anti-inflammatory drugs 
(NSAIDs) including ibuprofen 400 mg IV and ketorolac 30 
mg IV at the attending physician’s discretion. Despite use 
of NSAIDs, they were included in the analysis based on the 

intention-to-treat principle.
Median NRS pain scores at rest were not significantly 

different between the ESPB and control groups except at 
PACU stay and 3 hour postoperatively (median [IQR], 3 [3–5] 
vs. 7 [6–8]; corrected P < 0.001, 3 [3–3] vs. 4 [3–6]; corrected 
P < 0.001; Table 3).

Clinical outcomes including incidence of PONV during 
the first 24 hour postoperatively (P = 0.325) and duration of 
hospital stay after surgery (P = 0.948) were not significantly 
different between the groups (Table 3). Complications 
related to the procedure such as nerve injury, pneumotho-
rax, hematoma formation, and local anesthetic systemic 
toxicity were not reported during the study. 

DISCUSSION
In this study, ultrasound-guided bilateral ESPB did not 
significantly reduce fentanyl equivalent consumption at 

Table 2. Postoperative analgesic outcomes between the groups

Variable
Control
(n = 30)

ESPB
(n = 28)

Mean difference
(95% or 99%a CI)

Correcteda 
P value

Fentanyl equivalent consumption 24 hr postoperatively (μg)b 956.9 ± 294.6 901.0 ± 291.5 –55.9 (–210.2 to 98.4) 0.471
    During PACU staya 49.8 ± 16.6 39.7 ± 14.3 –10.1 (–20.1 to 0.1)a 0.064a

    3 hr postoperativelya 153.3 ± 38.1 137.3 ± 41.3 –16.0 (–42.0 to 10.1)a 0.524a

    6 hr postoperativelya 272.9 ± 85.3 252.9 ± 83.4 –20.1 (–75.5 to 35.3)a > 0.999a

    12 hr postoperativelya 497.6 ± 173.8 471.4 ± 153.6 –26.2 (–134.1 to 87.7)a > 0.999a

Time to first rescue analgesia in ward (hr)c 7.3 ± 5.1 11.2 ± 9.0 3.9 (0.1 to 7.7) 0.045

Values are presented as mean ± standard deviation. 
ESPB: erector spinae plane block, CI: confidence interval, PACU: post-anesthesia care unit.
a99% CI and corrected P value were calculated by Bonferroni’s correction for multiple testing of repeated measurement. bPrimary outcome: amount of 
fentanyl equivalent consumption includes both intravenous patient-controlled analgesia and all rescue opioids at PACU and ward. cThe time interval be-
tween the end of surgery and first request for rescue analgesics in the general ward.

Table 3. NRS pain scores at each time point and postoperative clinical outcomes between the groups

Variable
Control
(n = 30)

ESPB
(n = 28)

Effect sizea

(95% or 99%b CI)
Correctedb

P value

NRS pain score
    At PACUb,c 7 (6–8) 3 (3–5) –3 (–4 to –1)b < 0.001b

    3 hr postoperativelyb 4 (3–6) 3 (3–3) –1 (–2 to 0)b < 0.001b

    6 hr postoperativelyb 5 (3–6) 3 (3–5) 0 (–2 to 0)b 0.375b

    12 hr postoperativelyb 5 (3–7) 5 (3–6) 0 (–2 to 1)b > 0.999b

    24 hr postoperativelyb 6 (5–7) 6 (5–7) 0 (–1 to 1)b > 0.999b

PONV during 24 hr postoperatively 4 (13.3) 7 (25.0) 1.9 (0.6 to 5.7) 0.325
Duration of hospital stay after surgery (day) 8 (8–8) 8 (8–8) 0 (0 to 0) 0.948

Values are presented as median (interquartile range) or number (%). 
NRS: numeric rating scale, ESPB: erector spinae plane block, CI: confidence interval, PACU: post-anesthesia care unit, PONV: postoperative nausea and 
vomiting.
aEffect size is defined by Hodges–Lehmann estimate for NRS pain score and duration of hospital stay after surgery and risk ratio for PONV during 24 
hour postoperatively. b99% CI and corrected P value were calculated by Bonferroni’s correction for multiple testing of repeated measurement. cMeasured 
immediately after PACU arrival.
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24 hour postoperatively in patients who underwent open 
gastrectomy. It only lowered postoperative pain intensity 
immediately after PACU arrival and at 3 hour postopera-
tively and prolonged the time to first request for rescue 
analgesia in the ward compared to those in the control 
group. These results suggest that ESPB cannot provide an 
efficient opioid-sparing effect for postoperative pain man-
agement after open gastrectomy.

To the best of the authors’ knowledge, this is the first 
RCT to evaluate the opioid sparing and analgesic effects 
of bilateral ESPB after open gastrectomy. There have been 
two RCTs in which the ESPB was applied for perioperative 
analgesia in bariatric patients who underwent laparo-
scopic gastrectomy [24,25]. One study reported that ESPB 
in morbidly obese patients who underwent laparoscopic 
sleeve gastrectomy lowered postoperative pain scores and 
reduced perioperative opioid consumption compared with 
the transversus abdominis plane block and control groups 
[24]. The other study showed that the ESPB provided satis-
factory postoperative analgesia with decreased analgesic 
consumption without a significant difference in postop-
erative pulmonary function compared with a sham block 
[25]. However, in our study, ESPB for postoperative pain 
control in open gastrectomy was not effective compared 
with previous laparoscopic abdominal surgeries [15,24,25]. 
Open gastrectomy usually requires a radical midline in-
cision, which runs from the xiphoid process to the pubic 
symphysis and passes around the umbilicus, resulting in 
severe somatic pain. In addition, aggressive resection of 
the stomach and omentum leads to severe visceral dam-
age. These aspects might explain the different results from 
previous studies [26].

Furthermore, although theoretically possible, the ef-
fectiveness of ESPB in visceral sensory blockage is contro-
versial. Appropriate analgesia can be expected when local 
anesthetics injected under the erector spinae plane were 
diffused anteriorly through the connective tissues and re-
sulted in blocking of ventral and dorsal rami of the spinal 
nerves and the rami communicantes that contain sympa-
thetic nerve fibers [16,20,27,28]. However, recent cadaveric 
and radiologic studies have reported unpredictable spread 
of the anterior rami of spinal nerves after ESPB [29-31]. 
Inadequate blockade of anterior cutaneous branches and 
sympathetic components of the ESPB might have caused 
its insufficient analgesic effect in our study.

Considering a relatively longer duration of surgery and 
duration of effect of local anesthetics, the single-shot, one-
level technique might also have contributed to the insuffi-
cient analgesic effects in our study. Indeed, in one study of 
laparoscopic bariatric surgery, the pain scores in the sin-
gle-shot ESPB group were significantly lower up to 8 hour 
postoperatively, and the average time to the first morphine 

request in the ESPB group was 7 hour [25]. Based on these 
results, the authors concluded that the main analgesic ef-
fect of ESPB lasts approximately 8 hour. In another study 
of cardiac surgery, all patients in the ESPB group reported 
only mild pain (NRS score ≤ 3) up to 8 hour post-extuba-
tion [32]. In our study, the ESPB lowered postoperative 
pain intensity up to 3 hour postoperatively compared to 
that in the control group. However, it did not significantly 
reduce total fentanyl equivalent consumption during the 
first 24 hour postoperatively.

Research on ESPB in open radical prostatectomy has 
shown similar results to our study [33]. In that study, pa-
tients received a bilateral ESPB with either local anesthetic 
(10 mL of 1% lidocaine + 10 mL of 0.5% bupivacaine in each 
side) or a placebo at the T11 level. Cumulative morphine 
consumption of IV-PCA during the first 24 hour postop-
eratively was comparable between the groups. Except for 
the first hour, there was no significant difference in NRS 
scores at rest between the groups at 3, 6, 12, 18, or 24 hour 
postoperatively. The authors suggested that the long dura-
tion of surgery, use of strong multimodal analgesic medi-
cation, unreliable spread of injectate to the paravertebral 
space and ventral rami, and insufficient visceral nerve 
block due to the anatomical characteristics of the lumbar 
erector spinae muscle as potential causes of ineffective 
pain control. The aforementioned factors other than the 
anatomical characteristics of the block site and multimod-
al analgesia might have affected the insignificant results 
of our study.

Despite the previous studies on ESPB [14,20,24], ad-
equate volume and concentration of local anesthetics for 
laparotomy have not been identified. Although the con-
centration and volume of the local anesthetic in this study 
followed regimens in previous studies [14,16,20], a single-
shot ESPB was ineffective in postoperative pain control 
after open gastrectomy. To overcome the relatively short 
duration of the single-shot ESPB, several recent reports 
have suggested that continuous ESPB prolonged analgesic 
duration or could be a promising alternative to epidural 
analgesia in pain management of cardiac or abdominal 
surgeries [34-37]. Therefore, further studies on spread 
level, optimal concentration, doses and types of local an-
esthetics, and efficacy of continuous infusion are needed.

This study had some limitations. First, the patient and 
physician performing ESPB were not blinded to the al-
location because a sham block was not performed in the 
control group. Second, we did not confirm the exact dis-
tribution of the block area, although sensory loss was as-
sessed 15 minute after the procedure. Because onset of the 
sensory block induced by 0.375% ropivacaine usually takes 
approximately 30 minute, it is difficult to confirm the ex-
act blocked sensory level before induction of anesthesia. 
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Interfascial techniques have an inherent failure rate [38], 
which might have contributed to the observed results. 
Third, the NRS pain score measured in the PACU might 
not have accurately reflected pain intensity during the 
PACU stay because this score was evaluated immediately 
after PACU arrival. Fourth, we did not investigate pain 
during movement or patient satisfaction, limiting accurate 
evaluation. Finally, though it is common to prescribe non-
opioid analgesics to reduce opioid consumption based on 
the multimodal analgesia concept, it was not performed 
in our protocol. If a strong multimodal analgesic regimen 
was used, there might not have been a difference in imme-
diate postoperative pain intensity as well as total fentanyl 
equivalent consumption during the first 24 hour postop-
eratively between the groups.

In conclusion, we found that ultrasound-guided, single-
shot ESPB did not decrease total fentanyl equivalent con-
sumption during the first 24 hour after open gastrectomy. 
It only reduced immediate postoperative pain intensity 
compared with that of the control group. Our results sug-
gest that single-shot ESPB is as ineffective in postoperative 
pain management as multimodal analgesia after open 
gastrectomy. Further prospective and comparative studies 
are required to verify this conclusion. 
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