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Abstract

Background: The preferred anesthetic technique for upper abdominal
surgeries, including splenectomy, is general anesthesia (GA). However, these
procedures frequently result in severe postoperative pain, necessitating a
greater need for efficient pain management. Regional analgesic blocks like the
paravertebral block (PVB) and erector spinae plane blocks (ESPB) offer better
postoperative pain management.

Materials and Methods: Following the induction of GA, 99 patients were
randomly assigned to receive bilateral ESPB (n=33) or bilateral PVB (n=33),
and a control group (n=33) received traditional analgesia. Time to first
analgesic request was the primary outcome, and total morphine consumption
and pain scores over the first 24 hours were the secondary outcomes.
Postoperative side effects related to the block technique, such as
pneumothorax or drug side effects, including postoperative nausea and
vomiting (PONV), hypotension, bradycardia, pruritus, shivering, and
respiratory depression, were recorded.

Results: Patients in the ESPB and PVB groups experienced a significantly
prolonged time of postoperative analgesia, lower total intra and
postoperative opioid consumption, and lower pain scores (NRS) than
patients in the control group (P<0.001). Patients in both ESPB and PVB
groups showed a significantly lower intraoperative heart rate and mean
blood pressure (P<0.001) after 10 minutes of block. Regarding adverse
events, Pruritus, Shivering, Nausea and vomiting, Urine retention, and
Respiratory depression (P<0.001) were more frequent in the control group.
Conclusion: After an open splenectomy, ultrasound-guided ESPB and PVB
provided comparable postoperative analgesia, reduced the need for overall
opioid intake, and lessened the side effects of opioid use. However, ESPB
was technically easier.
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Introduction

Splenectomy is the removal of one of the body's
important organs in the immune system, mostly due to
traumatic  injury, idiopathic thrombocytopenic
purpura, hereditary spherocytosis, splenic infarction,
tumors, hypersplenism, splenomegaly (1).

Laparoscopic splenectomy (LS) and open
splenectomy (OS) are currently used for splenectomy.
Although there are many benefits to laparoscopic
surgery, including a smaller incision and a shorter
hospital stay, it was once believed that the complexity
of blood wvessels, the presence of peritoneal
appendages, and the challenge of locating the
accessory spleen prevented LS from being used in
clinical practice (2).

Various upper abdominal incisions (left
subcostal, left subcostal with midline extension, or
supraumbilical midline incision) are used to perform
OS (3). Upper abdominal wall incisions are associated
with moderate to severe postoperative pain, which can
negatively affect postoperative recovery, with a
delayed return to normal activities (4, 5).

General anesthesia (GA) is the most popular
anesthetic method used for OS. Moreover, these
procedures under GA are frequently accompanied by
excruciating postoperative pain. Severe pain after OS
restricts the ability to cough and minimizes functional
residual capacity, leading to atelectasis, hypoxemia,
ventilation-perfusion abnormalities, and an increased
risk of pulmonary complications. Adequate analgesia
may lessen the risk of these complications, encourage
intestinal peristalsis, and improve recovery (6).

Many pain management techniques have been
investigated and documented to administer analgesia.
As a vital component of multimodal analgesia,
peripheral regional analgesia has grown in popularity
™.

The paravertebral block (PVB) requires
injecting a local anesthetic into the paravertebral space.
This technique can satisfy postoperative analgesia
during breast, thoracic, and abdominal surgeries,
depending on where the local anesthetic was placed. It
is also included in enhanced recovery pathways but is
challenging because of its anatomic proximity to the
pleura and the central neuraxial system (8, 9).
Pneumothorax, epidural spread, hypotension,
bradycardia, and possible toxicity from intravascular
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injections are possible complications during PVB.

Newer fascial plane blocks, such as erector
spinae plane block (ESPB), could provide an
alternative to PVB. The US-guided ESPB could be a
useful alternative to PVB for surgery involving the
thoracoabdominal wall (10, 11).

The ESPB aims to inject a large volume of local
anesthetic in the plane deep to the erector spinae
muscles, between the muscle and transverse process
with subsequent craniocaudal spread; as a result, it may
eventually replace other regional techniques because it
is efficient, safe, and simple (12).

Our study aimed to compare the efficacy of the
perioperative analgesic effect of US-guided PVB and
US-guided ESPB in OS regarding the duration of
postoperative analgesia, total opioid consumption,
hemodynamic profile, and postoperative
complications.

Methods

Ethical approval: This prospective randomized
controlled trial was authorized by the Research Ethics
Committee, Faculty of Medicine, Ain-Shams
University (FMASU R 77/2022); the protocol was
registered at clinicaltrials.gov on 07.07.2022:
https://clinicaltrials.gov/show/NCT05448469 before
patient enrollment, started on 10.07.2022, and ended
on 10.12.2022. The principles of the Declaration of
Helsinki were followed for this study. The study was
conducted at the Department of General Surgery at Ain
Shams University Hospital.

99 Adult Patients were enrolled in the study
with ages ranging from 18-65 years, both genders,
with a score of physical status American Society of
Anesthesiologists (ASA-ps) Il and Ill, who were
scheduled for open splenectomy. All patients who were
enrolled provided written, fully informed consent.

Patients were not eligible to participate in the
study if they refused to share or they had a body mass
index (BMI) >35 kg/m2, uncorrected coagulopathy,
severe thrombocytopenia with platelet count <75x10°
/mm?® polytrauma patients with a dorsal spine fracture,
urgent abdominal exploration for splenectomy in
hemodynamically unstable patients, spine deformity, a
history of opiate addiction, a history of opiate or local
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Cranial

Figure 1. A - US-guided erector spinae plane block, TP transverse process, ES erector spinae. B. US-guided

paravertebral block, TP transverse process, PVS paravertebral space.

anesthetic allergies, and infection at the injection site.

Three groups of patients were randomly
assigned using computer-generated random numbers.
After enrolling the patients, a sealed envelope
containing the group allocation number was cracked
open. The blocks were performed by a consultant
anesthesiologist with a 5-year of experience in regional
nerve blocks.

The 1% group (ESPB) experienced ESPB (n=33)
in which patients received a combination of GA and
bilateral US-guided ESPB with 20 ml bupivacaine
0.20% on each side at the T9 level, while patients in
the 2" group (PVB) (n=33) undergone a combination
of GA and a bilateral US-guided-PVB at T8 and T10
levels with 7ml bupivacaine 0.20% in each injection.
Patients in the 3™ group (control) received GA with
conventional perioperative analgesia (n=33).
Anesthetic technique:

After entering the operating room, anesthesia
monitoring, including electrocardiography(ECG),
noninvasive blood pressure(NIBP), and pulse oximetry
(Sp02), was applied. Baseline heart rate (HR), mean
blood pressure (MAP), and SpO2 values were
recorded. An intravenous (IV) access was established,
and then ringer’s acetate was infused for all patients.

After Pre-oxygenation with O2/Air mixture
(FiO2 =0.8) for 3-5min, GA was induced with IV
Fentanyl 1-2pg/kg, then Propofol (1.5-2 mg/kg),
atracurium was administered (0.5mg/kg) to facilitate
tracheal intubation. After securing the endotracheal
tube,end-tidal CO2 monitoring was established using
capnography, and mechanical ventilation was initiated
with pressure-regulating volume-target mode (PRVC).
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Regional analgesic blocks
Technique of ESPB

After induction of GA, bilateral ESPB guided
by ultrasound at the level of thoracic vertebrae (T 9)
was done after the patient was carefully and gradually
put in the lateral position. The skin was disinfected first
by Chlorhexidine with alcohol, then a 7-12 MHz linear
ultrasound transducer covered with a sterile
Tegaderm™ film (model USAP-770A; Toshiba,
Tokyo, Japan) was placed in the parasagittal plane to
identify the 12" rib, then counting ribs cephalad as the
probe was moved cranially till the ninth rib.  The
intercostal muscles appeared gray between the ribs,
and the pleura appeared bright (hyperechoic) beneath
them. The probe was turned medially until the
transverse process was visualized with the erector
spinae muscle superficial to the acoustic shadow. A 20-
gauge, echogenic needle (Pajunk, 120mm, Germany)
was inserted cephalad to the probe and advanced
caudally. The needle was directed in an in-plane
technique to reach the transverse process. After hydro-
dissecting the plane with 1.5 mL of normal saline, 20
ml bupivacaine, 0.20%, was injected bilaterally and
slowly after careful aspiration (Figure 1A).
Technique of PVB

In the same steps as ESPB, the US probe was
placed in the parasagittal plane to identify the 12th rib,
then counted ribs cephalad as the probe moved
cranially until the 8" rib. The intercostal muscles
appeared gray between the ribs, and the pleura
appeared bright (hyperechoic) beneath them. The
probe was turned medially until the costotransverse
ligament, pleura, and transverse process were
visualized. A 20-gauge, echogenic needle was inserted
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cephalad into the probe and advanced caudally. The
needle was directed in an in-plane technique to reach
the transverse process. The ideal image is to visualize
the paravertebral space between two transverse
processes; once the view was obtained, sliding the
probe caudally was done to bring the target space
closer to the cephalad edge of the probe. The needle
was inserted in the plane from cranial to caudal and
advanced 1 cm deep to the dorsal surface of the
transverse process and just superior to the pleura.
Injection of 1.5 mL of saline was done to confirm the
correct placement by deflection of the pleura
downwards on injecting, then 7ml bupivacaine 0.20%
was injected. The same technique was used at the T-
10 level. Fig 1B
Intraoperative events

After performing either block technique,
patients were returned carefully to the supine position.
Intraoperatively, the depth of anesthesia was
monitored by the bispectral index(BIS), which was
maintained within 40 to 60 by regulating isoflurane
concentration in  O2/Air mixture (Fi02=0.4),
intermittent boluses of atracurium (0.15 mg/kg)
according to nerve stimulator were given to provide
balanced general anesthesia, and fentanyl was used in
the maintenance of anesthesia to maintain appropriate
hemodynamics, if MAP or HR exceeded 20% of
baseline values, Fentanyl 0.5 pg/kg bolus was given as
rescue analgesia. A fluid bolus and, if necessary, a dose
of 6-9 mg of ephedrine was administered to treat
hypotension (MAP <20% of baseline). Blood products
were prepared and administered if the transfusion
trigger was reached. Neostigmine 0.05 mg/kg and
Atropine 0.01 mg/kg were used to reverse the
neuromuscular blockade, and extubation was done
after fulfilling the extubation criteria.
Assessment in PACU

After full recovery, all patients received an 1V —
patient-controlled analgesia (PCA) system (Accufuser
M8P, 100 mL; Woo Young Meditech Co, S. Korea).
PCA was prepared with 60 mL of isotonic saline
containing 60 mg morphine, and the selected system
was adjusted to infuse a 1 mL bolus dose with a lockout
interval of 15 minutes while the basal flow rate was
switched off. Breakthrough pain was managed with
2mg morphine. PCA was disconnected after 24 hours
from surgery, where oral analgesics were prescribed.
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After complete recovery, each patient was
moved to the post-anesthesia care unit (PACU), where
they were all observed by an anesthetist who had been
blinded to the study's protocol. In the PACU and ward,
the hemodynamic parameters were noted at intervals
of 0, 30 min, 1, 2, 4, 6, 12, and 24 hours. When the
patients met the requirements for standard discharge,
they were moved to the ward.

Outcomes assessment

The primary outcome was the first analgesic
requirement (the time to first analgesic request from
the time of complete postoperative recovery). The
secondary outcomes were to assess the total amount of
rescue analgesics needed during the 1% 24 hours, as
well as postoperative complications such as PONV,
pneumothorax, pruritus, shivering, hypotension,
bradycardia, and respiratory depression (respiratory
rate <10/min) and patient satisfaction (using an NRS
score). Using a numerical rating scale (NRS) (ranging
from 0-10 cm: where 0 = no pain, 10 = worst pain),
pain scores were assessed at the time of arrival in the
PACU as well as at 30 minutes, 1, 2, 6, 12, and 24
hours.

Sample size calculation

Using G Power 3.1.9.2.12, the sample size was
calculated. The smallest sample size was determined
based on a prior study that compared the analgesic
effects of ESPB and the well-known paravertebral
block in patients scheduled for elective breast surgery
(13, 14). The sample size was calculated to identify
differences in the time to initial analgesia requirement.
According to the findings of Elewa et al., the minimum
necessary sample size was determined to be 30 patients
per group (number of groups=3) (total sample size=90
patients), using a power of 80% (=0.20) to detect a
standardized effect size time to first required analgesia
(primary outcome) of 0.5309 and level of significance
5% (o error accepted =0.05) (15). After adjustment for
a dropout rate of 10%, the sample size was increased
to 33 patients per group (number of groups=3) (Total
sample size =99 patients) (16).

Statistical methodology

Statistical Package for Social Sciences (SPSS)
software, version 28.0, IBM Corp., Chicago, USA,
2021, was used to code, tabulate, and statistically
analyze the collected data. The Shapiro-Wilk test was
used to determine the quantitative data's normality,
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Assessed for eligibility

n=142
Excluded (n=43):
#Did not meet inclusion
criteria (n=31)
#Refused to participate
(n=12)

Randomized
n=99

ESB group (n=33)
Allocation  (Received allocated
intervention (n=33)

PVB group (n=33)
Received allocated
intervention (n=33)

Control group (n=33)
Received allocated
intervention (n=33)

AL

\4

Follow-up | Lost to follow-up (n=0) Lost to follow-up (n=0) Lost to follow-up (n=0)
] ] )

Analysis Analyzed Analyzed Analyzed
n=33 n=33 n=33

Figure 2. Flow chart of the studied cases.

followed by mean and SD (standard deviation)
descriptions and an ANOVA test to compare them. We
compared qualitative data presented as numbers and
percentages with Fisher's Exact and Chi-Square tests
for variables with low expected numbers. For pairwise
comparison, the post hoc Bonferroni test was used. If
the p-value was < 0.050, the significance level was
considered significant.

Results

A total of 142 patients were assessed for eligibility in
the study; 31 patients were excluded because they did
not meet the inclusion criteria, and 12 patients refused
to share in the study. Finally, 99 patients scheduled for
open splenectomy were enrolled in this study. Patients
were randomly allocated into three groups (33 in each
group). The Consolidated Standards of Reporting
Trials (CONSORT) flow chart is presented in Fig 2.
Demographic data were comparable, including
age, sex, and BMI. Similarly, ASA status, duration,
indication of surgery, and duration of anesthesia did
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not differ significantly across the studied groups
(Table 1).

Regarding HR and MAP, there were no
significant differences at baseline, after induction, and
after intubation. In contrast, HR and MAP at 30
minutes after induction (20 min after the block), during
the operation, at PACU, and within 2, 6, 12, and 24
hours after surgery, respectively, were significantly
higher in the control group than ESPB and PVB groups
(P<0.001). However, there were no significant
differences between the ESPB and PVB groups.

Intraoperative total fentanyl consumption was
higher in the control group (214+21.9 ug) than in both
the ESPB group (142.4+7.4 pg; P<0.001) and the
PVB group (144.8+8.8 ug; P <0.001), while there was
no statistically significant difference between both
ESPB and PVB groups (Table 2). Also, intraoperative
isoflurane consumption was significantly higher in the
control group compared to ESPB and PVB groups
P<0.001.

Time to first requested analgesia was
significantly shorter in the control group (0.1+0.1
hour) with no significant difference between ESPB and
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PVB groups (12.5+1.6 hour), (and 12.4+1.5 hour)
respectively. Postoperative total morphine
consumption was significantly lower in both ESPB
(5.4£1.4 mg) and PVB (5.5+1.5mg) groups than the

control group (19.1£2.2 mg; p <0.001).

Through the first 24 hours following the
procedure, the ESPB and PVB groups' NRS scores for
postoperative pain were lower than those of the control

Table 1: Demographic data and operative characteristics of patients.

Variables E_SP PYB COT“" p-value
(N=33) (N=33) (N=33)
Age (years) 36.5+6.4 35.87.0 38.3+7.3 70.317
Sex (n, %) Male 21 (63.6%) 24 (72.7%) 23 (69.7%) 40,720
Female 12 (36.4%) 9 (27.3%) 10 (30.3%)
BMI (kg/m?) 26.8£1.4 26.4x1.4 26.3x1.3 "0.346
1 28 (84.8%) 31 (93.9%) 27 (81.8%)
ASA (n, %) §0.418
" 5 (15.2%) 2 (6.1%) 6 (18.2%)
Trauma 12 (36.4%) 14 (42.4%) 16 (48.5%)
E § . Thalassemia major 10 (30.3%) 6 (18.2%) 5 (15.2%)
% g i Spr']%‘:r“sﬁzzs"r‘:th 6 (18.2%) 5 (15.2%) 6 (18.2%) §0.899
2a - Splenic cyst 4 (12.1%) 6 (18.2%) 4 (12.1%)
Lymphoma 1 (3.0%) 2 (6.1%) 2 (6.1%)
Duration of surgery (minutes) 122.5+4 4 121.1+4.7 122.8+5.5 70.324
Duration of anesthesia (minutes) 154.9+4.7 154.2+5.6 156.2+6.4 70.355

Data presented as Mean+SD unless mentioned otherwise. "ANOVA test. #Chi square test. §Fisher’s Exact

test. BMI, body mass index; ASA, American Society of Anesthesiology Classification.

Table 2: The comparison regarding postoperative pain perception intraoperative analgesia and postoperative

analgesia.
Time ES_P PV_B Colwtrol p-value
(N=33) (N=33) (N=33)
Postoperative pain perception (NRS score)
Minute-0 0.9+0.6a 1.0+0.6a 7.9+1.0b ~<0.001*
Minute-30 2.0+0.6a 2.1+0.7a 5.0+0.8b 7~<0.001*
Hour-1 1.8+0.6a 2.0£0.7a 5.1+0.8b ~<0.001*
Hour-2 1.3+0.9a 1.5+0.8a 5.2+0.8b ~<0.001*
Hour-6 1.6+0.9a 1.7+0.8a 5.6+0.9b ~<0.001*
Hour-12 3.9+0.7a 4.0£0.7a 6.4+1.0b 7~<0.001*
Hour-24 4.1+0.7a 4.2+0.6a 5.4+1.3b 7~<0.001*
Intraoperative analgesia
Consumed Isoflurane dose (MAC)  0.8+0.1a 0.8+0.1a 1.5+0.1b ~<0.001*
Total Fentanyl dose (ug) 142.4+7.4a 144.8+8.8a 213.8+21.9b 7<0.001*
Postoperative analgesia
Time to first request analgesia (hours) 12.5+1.6a 12.4+1.5a 0.1+0.1b ~<0.001*
Total morphine consumption /24 hours 5.4+1 4a 5.5+1 5a 19.142.2b A<0.001*

(mg)

Data presented as Mean+SD. PO: Postoperative. YANOVA test. *Significant. Homogenous groups had the
same symbol, “a, b" based on the post hoc Bonferroni test. NRS, Numeric Rating Scale; MAC minimum

alveolar concentration.
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Table 3: The comparison regarding postoperative adverse effects.

Adverse effect (I\IIE:S;?)) (E¥3%) ((:ﬁzggo)l p-value
Bradycardia 7 (21.2%)a 6 (18.2%)a 0 (0.0%)b 80.012*
Hypotension 7 (21.2%)a 7 (21.2%)a 0 (0.0%)b 80.009*
Pruritus 2 (6.1%)a 3(9.1%)a 12 (36.4%)b #0.002*
Shivering 7 (21.2%)a 6 (18.2%)a 17 (51.5%) #0.005*
Nausea and vomiting 3 (9.1%)a 4 (12.1%)a 14 (42.4%)b #0.001*
Urine retention 3(9.1%)a 3 (9.1%)a 13 (39.4%)b #0.001*
Respiratory depression 0 (0.0%)a 0 (0.0%)a 4 (12.1%)b 80.033*

Pneumothorax 0 (0.0%) 0 (0.0%) 0 (0.0%) NA

NA: Not applicable. #Chi square test. *Significant. Homogenous groups had the same symbol, “a, b" based

on the post hoc Bonferroni test.

group (p <0.001), as shown in (Table 2).

Regarding postoperative adverse effects, the
incidence of PONV was statistically lower in the ESPB
and PVB groups [3 patients (9.1%)], [4 patients
(12.1%)] than in the control group (14 patients
(42.4%)). However, bradycardia and hypotension were
significantly less frequent in the control group, with no
significant difference between the ESPB and PVB
groups. Pruritus, shivering, urine retention, and
respiratory depression were significantly most frequent
in the control group, with no significant difference
between ESPB and PVB groups (Table 3). There were
no reported cases of pneumothorax in all groups.

Discussion

This prospective, randomized study showed that US-
guided ESPB and US-guided PVB were feasible and
effective regional analgesic techniques in reducing
postoperative pain experienced by patients who
underwent open splenectomy surgery.

The paravertebral block provides postoperative
analgesia for thoracic and upper abdominal surgeries.
However, the Paravertebral block covers 1-2
dermatomes above and below the injection level.
Therefore, multiple injections are usually required to
induce analgesia in the surgical area. Unfortunately,
the thoracic paravertebral block may be associated
with  complications such as  pneumothorax,
hypotension, and bradycardia secondary to
sympathetic block. For ESPB, the US landmarks were
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clear and characteristic, especially after the
identification of the transverse processes of the
thoracic vertebra. The erector spinae plane (ESP) block
may be a suitable alternative to the paravertebral block
for thoracoabdominal wall surgeries. An effective
relief of postoperative pain should be done as a crucial
role of enhanced recovery after surgery (ERAS).

Although GA with opioid-based intravenous
analgesia is effective, it has several disadvantages:
high opioid doses are occasionally required to maintain
perioperative analgesia, which can have postoperative
severe effects like shivering, pruritus, nausea,
vomiting, and  respiratory  depression  (17).
Additionally, it might cause postoperative
hyperalgesia (18). In this population, multimodal
analgesia may be an effective strategy. The PVB can
cause both somatic and visceral nerve blocks (19). the
mechanism of action of ESPB is still not fully
understood, but local anesthetic may diffuse to the
thoracic paravertebral space and intercostal spaces,
where it blocks sympathetic fibers as well as the
ventral and dorsal rami of spinal nerves. As a result,
when performed at a lower thoracic level, the ESPB is
thought to provide visceral and somatic abdominal
analgesia (20).

The present study proved that the regional
analgesic techniques, ESPB and PVB, already
prolonged the postoperative analgesia duration,
reduced morphine consumption, and reduced pain
scores during the first 24 hours after splenectomy. On
the same side, a study by Giirkan Y and his colleagues
(21), which included patients undergoing breast
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surgery, has shown that US-guided ESPB and PVB
provided adequate analgesia and have an opioid-
sparing effect by reducing morphine consumption.
Also, Stewart JW and his colleagues (22) proved no
significant differences in the resting or movement-
evoked pain scores between PVB and ESPB up to day
seven after a radical mastectomy. A recent meta-
analysis aligns with our study, which demonstrated that
postoperative analgesic effects of PVB and ESPB are
similar (23). On the contrary, Chen N et al. (24)
concluded that PVBs are superior to ESPBs for
postoperative analgesia after thoracoscopic surgery.
As we did, the author conducted the PVB with multiple
injections on different levels versus a single dose
injection for the ESPB.

In our study, we experienced ESPB, which can
serve as a safe and effective method for regional
analgesia. It was practically easier to perform than
paravertebral block, and it can avoid injury of the
pleura, major vessels, or nerves, so it seemed to have
no significant complication. Further, ESPB did not
interfere with respiratory functioning (25). In the
results of this trial, there was no significant difference
between both groups in the development of
pneumothorax, but it is also a major clinical issue that
should be considered.

Similarly, Fang B et al. (10), who worked on
pain relief for patients undergoing thoracotomy, found
that preoperative single-injection ESPB provided
similar effects to TPVB, and ESPB had the advantage
of a lower adverse effect incidence. Other clinical trials
(26, 27) considered that the technique has a specific
complication rate and a risk/benefit ratio, which should
be considered.

The fruitful gain in our research with the nerve
block for pain management was the reduction of opioid
requirements and their resulting risky side effects (e.g.,
PONV, pruritus, and respiratory depression), as there
was no significant difference between both ESPB and
PVB groups when compared with the control group
which recorded higher complication results. On the
same side, other trials by Yao et al. (28) and EI Hawary
H et al. (29) recorded similar results with decreased
postoperative opioids and their side effects.
Furthermore, we found that in the ESPB group,
patients complained of slight epigastric pain in the
PACU that was relieved by acetaminophen and
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antispasmodic. It was also notified by a previous trial
(30).

Limitations of the study: First, the inability to
extend the block by a catheter for infusion instead of a
single injection and the precise pain assessment.
Second, some patients could not be enrolled in the
study due to massive coagulopathy or being explored
urgently to control intra-abdominal bleeding. Third, we
could not examine the dermatomal level following the
ESPB or PVB group procedure because the study's
methodology involved giving blocks to patients under
general anesthesia.

Conclusion

This study has concluded that US-guided ESPB and
PVB provided adequate postoperative analgesia after
open splenectomy and decreased total opioid
consumption and their side effects. However, ESPB
was technically easier and more effective with a single
injection than PVB with a bi-level injection.

Acknowledgment

None.

Conflicts of Interest

The authors declare that they have no conflict of
interest.

References

1. Katz SC, Pachter HL. Indications for splenectomy. Am Surg.
2006;72(7):565-80.

2. Ciftciler R, Pasayeva A, Aksu S, Ozcebe O, Saymalp N, Malkan
UY, et al. Indications and Outcomes of Splenectomy for
Hematological Disorders. Open Med (Wars). 2019;14:491-6.

3. Zhu QL, Wu W. Comparison of clinical efficacy of laparoscopic
splenectomy  versus open splenectomy for idiopathic
thrombocytopenic purpura: A meta-analysis. Medicine (Baltimore).
2021;100(4):e24436.

4. Velanovich V, Shurafa MS. Clinical and quality of life outcomes
of laparoscopic and open splenectomy for haematological diseases.
Eur J Surg. 2001;167(1):23-8.

5. Nimmo SM, Foo ITH, Paterson HM. Enhanced recovery after
surgery: Pain management. J Surg Oncol. 2017;116(5):583-91.

281




Alansary et al.

Ultrasound-Guided Erector Spinae Plane Block Versus Paravertebral ...

6. Chandler D, Mosieri C, Kallurkar A, Pham AD, Okada LK, Kaye
RJ, et al. Perioperative strategies for the reduction of postoperative
pulmonary complications. Best Pract Res Clin Anaesthesiol.
2020;34(2):153-66.

7. Joshi GP, Kehlet H. Postoperative pain management in the era of
ERAS: An overview. Best Pract Res Clin Anaesthesiol.
2019;33(3):259-67.

8. Alimian M, Imani F, Rahimzadeh P, Faiz SHR, Bahari-Sejahrood
L, A CH. Adding Dexmedetomidine to Bupivacaine in Ultrasound-
guided Thoracic Paravertebral Block for Pain Management after
Upper Abdominal Surgery: A Double-blind Randomized
Controlled Trial. Anesth Pain Med. 2021;11(6):e120787.

9. Niesen AD, Jacob AK, Law LA, Sviggum HP, Johnson RL.
Complication rate of ultrasound-guided paravertebral block for
breast surgery. Reg Anesth Pain Med. 2020;45(10):813-7.

10. Fang B, Wang Z, Huang X. Ultrasound-guided
preoperative single-dose erector spinae plane block provides
comparable analgesia to thoracic paravertebral block following
thoracotomy: a single center randomized controlled double-blind
study. Annals of translational medicine. 2019;7(8):174.

11. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. The Erector
Spinae Plane Block: A Novel Analgesic Technique in Thoracic
Neuropathic Pain. Reg Anesth Pain Med. 2016;41(5):621-7.

12. Chin KJ, Malhas L, Perlas A. The Erector Spinae Plane Block
Provides Visceral Abdominal Analgesia in Bariatric Surgery: A
Report of 3 Cases. Reg Anesth Pain Med. 2017;42(3):372-6.

13. Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a
flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav Res Methods. 2007;39(2):175-91.
14. Elewa AM, Faisal M, Sjoberg F, Abuelnaga ME. Comparison
between erector spinae plane block and paravertebral block
regarding postoperative analgesic consumption following breast
surgery: a randomized controlled study. BMC Anesthesiol.
2022;22(1):189.

15. Charan J, Biswas T. How to calculate sample size for different
study designs in medical research? Indian J Psychol Med.
2013;35(2):121-6.

16. Walters SJ, Jacques RM, Dos Anjos Henriques-Cadby IB,
Candlish J, Totton N, Xian MTS. Sample size estimation for
randomised controlled trials with repeated assessment of patient-
reported outcomes: what correlation between baseline and follow-
up outcomes should we assume? Trials. 2019;20(1):566.

17. Friedman A, Nabong L. Opioids: Pharmacology, Physiology,
and Clinical Implications in Pain Medicine. Phys Med Rehabil Clin
N Am. 2020;31(2):289-303.

18. Fletcher D, Martinez V. Opioid-induced hyperalgesia in
patients after surgery: a systematic review and a meta-analysis. Br J
Anaesth. 2014;112(6):991-1004.

282

19. Ardon AE, Lee J, Franco CD, Riutort KT, Greengrass RA.
Paravertebral block: anatomy and relevant safety issues. Korean J
Anesthesiol. 2020;73(5):394-400.

20. Forero M, Rajarathinam M, Adhikary SD, Chin KJ. Erector
spinae plane block for the management of chronic shoulder pain: a
case report. Can J Anaesth. 2018;65(3):288-93.

21. Giirkan Y, Aksu C, Kus A, Y6riikoglu UH. Erector spinae plane
block and thoracic paravertebral block for breast surgery compared
to 1V-morphine: A randomized controlled trial. J Clin Anesth.
2020;59:84-8.

22. Stewart JW, Ringqvist J, Wooldridge RD, Farr DE, Sunna M,
Schulz C, et al. Erector spinae plane block versus thoracic
paravertebral block for pain management after total bilateral
mastectomies. Proc (Bayl Univ Med Cent). 2021;34(5):571-4.

23. Xiong C, Han C, Zhao D, Peng W, Xu D, Lan Z. Postoperative
analgesic effects of paravertebral block versus erector spinae plane
block for thoracic and breast surgery: A meta-analysis. PLoS One.
2021;16(8):e0256611.

24. Chen N, Qiao Q, Chen R, Xu Q, Zhang Y, Tian Y. The effect
of ultrasound-guided intercostal nerve block, single-injection
erector spinae plane block and multiple-injection paravertebral
block on postoperative analgesia in thoracoscopic surgery: A
randomized, double-blinded, clinical trial. J Clin Anesth.
2020;59:106-11.

25. Durey B, Djerada Z, Boujibar F, Besnier E, Montagne F, Baste
JM, et al. Erector Spinae Plane Block versus Paravertebral Block
after Thoracic Surgery for Lung Cancer: A Propensity Score Study.
Cancers (Basel). 2023;15(8).

26. Terheggen MA, Wille F, Borel Rinkes IH, lonescu TI, Knape
JT. Paravertebral blockade for minor breast surgery. Anesth Analg.
2002;94(2):355-9, table of contents.

27. Dabbagh A, Elyasi H. The role of paravertebral block in
decreasing postoperative pain in elective breast surgeries. Med Sci
Monit. 2007;13(10):Cr464-7.

28. Yao VY, Li H, He Q, Chen T, Wang Y, Zheng X. Efficacy of
ultrasound-guided erector spinae plane block on postoperative
quality of recovery and analgesia after modified radical
mastectomy: randomized controlled trial. Reg Anesth Pain Med.
2019.

29. ElHawary H, Abdelhamid K, Meng F, Janis JE. Erector Spinae
Plane Block Decreases Pain and Opioid Consumption in Breast
Surgery: Systematic Review. Plast Reconstr Surg Glob Open.
2019;7(11):e2525.

30. Elshafie MA, Khalil MK, EISheikh ML, Mowafy NI. Erector
Spinae Block with Opioid Free Anesthesia in Cirrhotic Patients
Undergoing Hepatic Resection: A Randomized Controlled Trial.
Local Reg Anesth. 2022;15:1-10.

Journal of Cellular & Molecular Anesthesia (JCMA)




