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Abstract  
Laparoscopic hysterectomy (LH), one of the most common 

surgeries among women, results in moderate-to-severe 
postoperative pain. The use of the transversus abdominis plane 
(TAP) block for pain management in LH has been evaluated but 
with conflicting results. The erector spinae plane (ESP) block has 
emerged as an effective and safe technique for relieving visceral 
pain. This study aimed to compare the analgesic efficacy of 
posterior TAP block versus ESP block following LH. We conducted 
a prospective, randomised, multicentre study. Seventy-six patients 
(American Society of Anesthesiologists I–III) scheduled for 
elective LH were included in the final analysis. The interventions 
performed were posterior TAP block (TAP group) and ESP block 
at T8 (ESP group). We adopted numerical rating scale (NRS) scores 
for pain at different time points, intraoperative remifentanil need, 
rescue analgesic requirements, incidence of postoperative nausea 
and vomiting in the first 36 postoperative hours, and days of 
hospitalisation as criteria of evaluetion. At nearly all time points, 
NRS scores did not significantly differ between the TAP and ESP 
groups. The TAP group had higher NRS scores for pain in the 
immediate postoperative period (p=0.008). The need for 
intraoperative remifentanil was higher in the TAP group 
(p=0.0018). When needed, remifentanil was infused at slower 
maximum infusion rates in the ESP group than in the TAP group 
(mean±SD: 0.02±0.04 vs. 0.04±0.05, respectively; p=0.006). The 
total rescue analgesic requirements in the first 36 postoperative 
hours did not significantly differ between the two groups. We 
conclude that following LH, the posterior TAP and ESP blocks can 
achieve similar levels of pain management. 

Introduction 
Hysterectomy is one of the most common major surgical 

procedures performed in women. 
The laparoscopic approach is increasingly used because it is 

associated with reduced postoperative pain and morbidity, as well 
as earlier recovery and a shorter hospital stay than open 
hysterectomy.1 During total laparoscopic hysterectomy (LH), 
intraoperative access is achieved via small keyhole incisions in the 
abdominal wall or vagina (vaginal natural orifice transluminal 
endoscopic surgery [vNOTES]). Incisional and trocar-site pain are 
the most important sources of pain. In addition, the head-down 
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position and pneumoperitoneum during surgery, stretching of the 
intra-abdominal cavity, blood left in the abdomen, and dissection of 
the pelvic region may aggravate pain.2,3 Women are more likely to 
report higher levels of postoperative pain than men,4 and female 
patients undergoing laparoscopic surgery are at high risk for 
postoperative nausea and vomiting (PONV), with an incidence as 
high as 80%.5 Pain associated with hysterectomy can also worsen 
the patient’s outcome and prolong the duration of hospitalisation.6 

Healthcare institutions are increasingly developing enhanced 
recovery after surgery (ERAS) protocols to improve perioperative 
clinical outcomes and early surgical recovery. A key tenet of ERAS 
protocols is the optimisation of postoperative pain control using a 
multimodal approach to reduce opioid use as the primary analgesic.7 
The delivery of non-opioid medications via neuraxial and peripheral 
regional anaesthesia is highly useful for ensuring optimal pain 
control, efficiency, and patient satisfaction and reducing the 
incidence of adverse effects related to opioid use, such as PONV.8,9 

Neuraxial blocks can produce surgical anaesthesia and dense 
postoperative analgesia; however, considering the associated risks, 
they are not routinely indicated in minimally invasive 
gynaecological surgery.  

Recently, regional techniques have been developed to address 
pain after gynaecological laparoscopic surgery while avoiding the 
potential complications associated with neuraxial techniques. 
Current options include quadratus lumborum block (QLB), 
paracervical block, transversus abdominis plane (TAP) block, 
erector spinae plane (ESP) block.10,11 

The TAP block targets the innervation of the anterior abdominal 
wall: the subcostal, iliohypogastric, and ilioinguinal nerves through 
the lumbar triangle of Petit, between the transversus abdominis and 
internal oblique muscles.12 The goal of the block is to inject the local 
anaesthetic (LA) in the plane between these muscles using a 
midaxillary/lateral, posterior, subcostal, or oblique/subcostal 
approach to induce analgesia in the abdominal wall. TAP blocks 
have been shown to decrease opioid consumption for the first 24 h 
following open hysterectomy.13,14 Several studies have also 
evaluated the use of TAP blocks for pain management in LH; 
however, their results have conflicted.15,16 As surgical practice 
continues to become less invasive, the value of the TAP block for 
minimally invasive gynaecologic surgery remains unclear.17 

The effects of the ESP block are likely due to the spread of the 
LA into the thoracic paravertebral space, which targets the ventral 
rami, dorsal rami, and rami communicantes of the spinal nerves, 
thereby providing analgesia to the anterior, posterior, and lateral 
thoracic and abdominal walls. However, the mechanisms by which 
the LA spreads and exerts these effects have not been fully 
elucidated.18 

Several authors have reported preliminary clinical evidence 
regarding the use of bilateral ESP blocks for postoperative analgesia 
following laparoscopic abdominal surgery.19,20 However, few 
studies have investigated the value of the ESP block for pain 
management after LH.21 Accordingly, regional anaesthesia 
techniques are not routinely used as prophylactic pain measures in 
patients undergoing laparoscopic gynaecological surgery given the 
lack of consistent evidence that this procedure has a sustained effect 
on postoperative pain.  

While the current literature suggests that each technique may 
offer some clinical benefits, the criteria for selecting one technique 
over another also remain unclear. In the current study, we aimed to 
compare the effects of ultrasound-guided bilateral posterior TAP 
block and bilateral ESP block on intra-and postoperative pain 
control in patients undergoing total LH. 

Our primary endpoint was the NRS pain score at different time 
points. The secondary endpoints were intraoperative remifentanil 

need, total rescue analgesic requirement, and incidence of PONV 
or any other complications in the first 36 postoperative hours.  

 
 

Materials and Methods 
Study design 

This prospective, randomised, controlled study was conducted 
at the Bufalini Hospital in Cesena, Italy and the Infermi Hospital in 
Rimini, Italy. The study was approved by the ethics committee of 
the local health authority and was conducted in accordance with the 
principles outlined in the Declaration of Helsinki. The trial was 
registered prior to patient enrolment at ClinicalTrials.com (Trial ID: 
NCT04839445).  

Patients aged between 18 and 85 years with American Society of 
Anesthesiologists (ASA) physical status I–III who were scheduled 
for elective total LH with or without salpingo-oophorectomy or 
lymphadenectomy were included in the study. All patients underwent 
LH for benign (symptomatic uterine fibroids or adenomyosis) or 
malignant indications (endometrial cancer). Each patient signed an 
informed consent form for block intervention and participation in the 
study. The exclusion criteria were the presence of infection at the 
block injection site, known allergy to the drugs used in the study, 
chronic opioid consumption, and body mass index (BMI) ≥ 40. 

 
Patient randomization 

The patients were randomly assigned to two groups (TAP and 
ESP) based on a computerised randomisation table created by a 
researcher who was not involved in the study.  

For each randomised patient, the operating room (OR) 
anaesthesiologist took the corresponding sealed envelope from a 
folder, which indicated the treatment to be assigned to the patient.  

 
Anaesthesia application 

Before induction of general anaesthesia (GA), standard 
monitoring of electrocardiography parameters, non-invasive blood 
pressure (BP), peripheral oxygen saturation, and the bispectral index 
(BIS, Covidien Medtronic, Minneapolis, MN, USA) were 
performed on all patients. Baseline vital signs were recorded 
following placement of the intravenous line. 

For GA induction, remifentanil was supplied as totally 
intravenous anaesthesia (TIVA), while intravenous propofol was 
infused at a rate of 2.5 mg/kg/h. After the placement of a “train of 
four” monitoring device (TOFscan, Dräger, France, FR, UE) for the 
measurement of neuromuscular transmission, a bolus of intravenous 
rocuronium (0.6 mg/kg) was administered, and orotracheal 
intubation (IOT) was performed. The remifentanil infusion was 
stopped after IOT. 

GA was maintained via TIVA with propofol, and the infusion 
rate was adjusted according to the BIS values (ranging from 40 to 
60). The preferred ventilatory settings for protective ventilation 
were set to a tidal volume of 6–8 mL/kg, and the target respiratory 
rate was selected to achieve end-tidal carbon dioxide (etCO2) values 
less than or equal to 40 mmHg.  

If BP and/or heart rate (HR) values exceeded pre-operative 
baseline values by 20%, patients received additional intravenous 
remifentanil via infusion at 0.02 μg/kg/min, as well as infusion rate 
corrections of± 0.02 μg/kg/min according to clinical needs. 
Additional intravenous rocuronium (0.1 mg/kg) was administered 
based on clinical needs and TOF monitoring. An analgesic starter 
of intravenous acetaminophen (1 g) and ketorolac (30 mg) was 
administered 30 min before the end of the surgery. 
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Locoregional anaesthesia and surgical techniques 
Ultrasound guidance (SonoSite M-Turbo, SonoSite Inc., 

Bothell, WA, USA) with a 16-6 MHz linear probe and a 22-G x 85-
50 mm needle (Echoplex+, Vygon, Ecouen, France) was used for 
both blocks in all patients. Both blocks were performed with a sterile 
technique using hydrolocation with 0.9% saline to visualise the 
position of the needle tip. The drugs used for both blocks were 
identical: a blend of ropivacaine 0.37% (20 mL) and dexamethasone 
at 2 mg (0.5 mL) per side (41 ml total). Both blocks were performed 
with expert anesthetists. 

Patients in the TAP group received a posterior TAP block in the 
supine position after GA induction, 20 minutes before the start of 
surgery. The ultrasound probe was placed between the iliac crest 
and costal margin, and the TAP was identified. The probe was then 
moved posteriorly following the fascial plane between the internal 
oblique and transversus abdominis muscles. The posterior border 
of the TAP was also identified. An 85-mm needle was inserted in 
the midaxillary line and advanced in the posterior direction using 
an in-plane technique until the tip reached the end of the TAP, such 
that the drug injected was located at approximately the intersection 
of the quadratus lumborum and the lateral abdominal muscles, 
superficial to the transversalis fascia. The same procedure was 
repeated for the contralateral side.  

Patients in the ESP group received an ESP block in the lateral 
decubitus position 20 min before GA induction. The ultrasound 
probe was placed in a longitudinal orientation at the level of the T8 
spinous process and then moved laterally from the midline until the 
main ultrasound landmark (T8 transverse process and overlying 
erector spinae muscle) had been identified. A 50-mm needle was 
inserted using the out-of-plane approach until the needle tip came 
into contact with the transverse process, such that the injected drug 
spread, separating the erector spinae muscle from the transverse 
process. The same procedure was repeated for the contralateral side. 

Surgeries were performed in accordance with standard procedures 
using a 10-mm laparoscope (Karl Storz, Germany) inserted through 
a disposable 12-mm trocar placed by optical access in the umbilicus. 
Two lateral 5-mm trocars were placed along the suprapubic line. The 
third trocar was placed at the suprapubic midline.  

A uterine manipulator (HOHL, Karl Storz, Germany) was 
placed before the procedure.  

The specimen was removed from the toto when uterine size 
allowed it. When needed, morcellation was performed by hand 
using scissors or a scalpel to remove small pieces of the specimen 
through the vagina or by in-bag vaginal morcellation (Endo Catch; 
Medtronic, Milano, Italy). 

Vaginal cuff closure was usually performed laparoscopically 
with an interrupted polyglactin 2.0 suture and intracorporeal knots. 
After vaginal in-bag morcellation, suturing was performed 
vaginally. When the uterus was too large to fit the endobag, the 
specimen was removed via a small transverse incision in the lower 
abdominal wall by enlarging the median suprapubic incision using 
a wound protector/retractor (Alexis, Applied Medical, Rancho Santa 
Margarita, USA). 

 
Postoperative analgesia and evaluation of pain 

Intravenous acetaminophen (1 g) was administered every 8 
hours from the first intraoperative dose. An 11-point NRS was used 
to assess the subjective intensity of postoperative pain in both 
groups, with 0 indicating “no pain” and 10 indicating the “worst 
pain imaginable”. 

The NRS scores were recorded immediately postoperatively (0 
min) and at 2, 6, 12, 24, and 36 h by an anaesthesiologist who was 
blinded to the group allocation.  

In the immediate postoperative period, intravenous morphine 
(2 mg) was administered when the NRS score for pain exceeded 4. 
When such treatment was unsuccessful, another 2 mg of intravenous 
morphine was administered, up to a maximum of 10 mg.  

In the surgical ward, intravenous ketorolac (30 mg) was 
administered as rescue analgesia whenever the NRS exceeded 4 or 
was on-demand for a maximum of 3 times a day (1 step=30 mg IV 
ketorolac). If pain exceeded an NRS score of 4 30 min after 
ketorolac administration, 2 mg of intravenous morphine was 
administered (2 steps=IV ketorolac 30 mg + IV morphine 2 mg).  

If the pain therapy was still unsuccessful, another 2 mg of 
intravenous morphine was administered for a maximum of 10 mg/day.  

The first-line treatment for PONV consisted of intravenous 
ondansetron 4 mg twice a day as needed; if this proved ineffective, 
second-line therapy consisted of intravenous metoclopramide (10 
mg) as needed. 

 
Outcome measures 

Our primary endpoint was the NRS pain score at different time 
points. The secondary endpoints were intraoperative remifentanil 
need, total rescue analgesic requirements, and incidence of PONV 
or any other complications in the first 36 postoperative hours.  

Patient satisfaction with the anaesthetic procedure used was 
evaluated and recorded 36 hours after surgery on a 7-point Likert 
scale (1=extremely dissatisfied, 2=very dissatisfied, 3=dissatisfied, 
4=neither satisfied nor dissatisfied, 5=satisfied, 6=very satisfied, 
7=extremely satisfied). Each patient was discharged when deemed 
safe, based on the Italian version of the post-anesthaesia discharge 
scoring system (PADS), and the total duration of hospitalisation in 
days was recorded.  

 
Sample size calculation 

The sample size was calculated based on a pilot study of 10 
patients in each group. Using the change in the NRS score for pain 
at 6 h after surgery as the primary endpoint, approximately 50% of 
patients in the TAP group had achieved NRS scores of 4, while this 
percentage reached 80% in the ESP group. Given this difference, 
39 patients were required in each group (allocation ratio 1:1) to 
ensure a power of 80%, with a type I error of 5%. To account for 
the possibility of dropout, we chose to include at least 42 patients 
per group. Sample size calculation was performed using the 
software STATA 14.2 for Windows. 

 
Statistical analysis 

Data are reported as mean with standard deviation (SD), median 
with interquartile range (IQR), number, and percentage, depending 
on the underlying distribution. Differences between the two groups 
were examined using the t-test or Mann–Whitney U-test according 
to the characteristics and distribution of the variables. Fisher’s exact 
test was used for categorical variables. Statistical analysis was 
performed using the software IBM SPSS 22.0. The level of 
statistical significance was expressed as a p-value ≤0.05. 

 
 

Results 
In total, 84 patients (all women) were screened for enrolment in 

the study. After the exclusion of three patients (BMI ≥ 40, n=2; 
chronic opioid consumption, n=1), 81 patients were included in the 
randomisation process. Following randomisation, five patients were 
excluded due to reversion of the surgical technique to an open 
approach. Consequently, 76 patients completed the study (Figure 1).  
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There were no significant differences in age, BMI, Apfel scores 
for PONV, or ASA risk between the groups. The detailed 
characteristics of the patients are listed in Table 1. 

Seventeen patients underwent total LH: 11 in the TAP group 
(28.9%) and 6 in the ESP group (15.8%). Fifty-two patients also 
underwent salpingo-oophorectomy: 24 in the TAP group (63.2%) 
and 28 in the ESP group (73.7%). Seven patients underwent 
lymphadenectomy (pelvic lymph nodes): three in the TAP group 
(7.89%) and four in the ESP group (10.5%). In four cases (3 TAP, 
1 ESP), the uterus was too large to enter the endobag, so the 

specimen was removed by enlarging the suprapubic incision. There 
were no differences in the distribution of surgical types between 
the two groups.  

Surgery was completed within a time range of 60–420 minutes, 
with an average of 120 minutes (standard deviation, SD ±59.97) for 
the TAP group and 130 minutes for the ESP group (±68.99). 

At all measurement points, the mean and median NRS scores 
less than 4 in both groups. At nearly all time points, NRS scores did 
not significantly differ between the groups (Table 2). 

In line with repeated measures analysis, integration of the 
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Figure 1. Flowchart of the study. TAP: transverse abdominal plane; ESP: erector spinae plane.

Table 1. Patient characteristics in each group. 

Characteristics                                                     Total (Mean)                                 TAP Group (Mean+SD) 

Age (years)                                                                               55.15                                                           53.73±10.59 
BMI (kg/m2)                                                                             25.51                                                            25.48±4.80 
ASA I/II/III (%)                                                       11/51/14 (14.5/67.1/18.4)                                  8/25/5 (21.1/65.8/13.2) 
Apfel score 1/2/3 (%)                                               17/50/9 (22.4/65.8/11.8)                                   6/27/5 (15.8/71.1/13.2) 
SD, standard deviation; BMI, body mass index; ASA, American society of Anesthesiologists; TAP, transversus abdominis plane; ESP, erector spinae plane.

Table 2. Comparison of NRS pain scores in each group. 

NRS Score                                                   TAP Group (Mean±SD)                        ESP Group (Mean±SD)                                P-value 

0 min                                                                                     3.21±2.17                                                         2.07±1.97                                                      0.008 
2 h                                                                                         1.60±1.74                                                         1.39±1.63                                                      0.535 
6 h                                                                                         1.63±1.21                                                         1.52±1.53                                                      0.401 
12 h                                                                                       1.10±1.35                                                         0.97±1.34                                                      0.606 
24 h                                                                                       0.71±1.35                                                         0.36±1.05                                                      0.166 
36 h                                                                                       0.18±0.56                                                         0.10±0.50                                                      0.405 
NRS, numerical rating scale; h, hour; SD, standard deviation; TAP, transverse abdominal plane; ESP, erector spinae plane.
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Mann–Whitney U-test results revealed that there was a difference 
in the distribution of NRS scores between the groups in the 
immediate postoperative period (NRS 0 min), suggesting that the 
TAP group had a higher NRS (p=0.008) (Figure 2).  

The intraoperative remifentanil need differed significantly 
between the two groups, with 52.6% of patients in the TAP group 
requiring additional intravenous remifentanil versus 18.4% of 
patients in the ESP group (p=0.0018). When needed, remifentanil 
was infused at slower maximum infusion rates in the ESP group 
than in the TAP group (mean±SD: 0.02±0.04 vs. 0.04±0.05, 
respectively; p=0.006). 

When needed at awakening, morphine was administered at 
doses that were not significantly different between the two groups 
and were less than or equal to 4 mg in 90.79% of the total cases. 

In the surgical ward, morphine was administered as a rescue 
analgesic only three times and did not exceed the dosage of 2 mg in 
either group. Morphine was not administered after the first 6 
postoperative hours, and the total rescue analgesic consumption in 
the first 36 postoperative hours did not significantly differ between 
the two groups (Table 3). 

In the immediate postoperative period, two episodes of PONV 
were observed in the TAP group (5.26%), both of which resolved 
following administration of intravenous ondansetron at 4 mg. Of 
the four episodes of PONV in the ESP group (10.5%), one resolved 
without the use of antiemetic drugs, and the other three resolved 
following administration of intravenous ondansetron at 4 mg. No 
other episodes of PONV were observed in either group during 
hospitalisation. 

No patients in the TAP group and only one patient in the ESP 
group experienced hypotension, and there was no significant 
differences between the groups (chi-square=1.01, p=0.31). 
Intraoperative bradycardia was observed in two patients (5.26%) in 
the TAP group and four patients (10.5%) in the ESP group, with no 
significant difference between the groups (chi-square=0.72, 
p=0.39). No other intraoperative complications were noted.  

There was no significant difference in the duration of 
hospitalisation, which was 2.5 days on overage in both groups 
(p=0.44). All patients expressed high satisfaction with the 
anaesthesiologic procedure (always greater than 5, according to the 

scale mentioned in Subsection 2.6). No complications occurred 
during the execution of either block. 

 
 

Discussion 
To the best of our knowledge, this is the first trial to evaluate 

the efficacy of ultrasound-guided ESP block versus TAP block for 
intraoperative and postoperative pain control in LH. The success of 
this technique in a case22 and experience with a few subsequent 
cases prompted us to initiate this randomised controlled study.  

In the current study, NRS scores were nearly the same in both 
groups at all the time points except in the immediate postoperative 

Figure 2. Boxplot. TAP: transverse abdominal plane; ESP: erector 
spinae plane.

Table 3. Intraoperative and postoperative analgesic requirements. 

                                                                                 TAP Group                                             ESP Group                                          P-value 

Additional remifentanil need                                               0.04±0.05                                                         0.02±0.04                                                      0.006 
(maximum infusion rates)  
(Mean±SD) (mcg/kg/min)                                                             
Rescue (Morphine) analgesic requirements                       1.73±3.15                                                         0.78±1.57                                                      0.184 
(Mean±SD) (mg), 0 min                                                               
Rescue analgesic requirements, 2 h                                  0 step=86.8%                                                   0 step=84.2%                                                   0.221 
                                                                                           1 step=7.89%                                                   1 step=15.8% 
                                                                                          2 steps=5.26%                                                    2 steps=0%                                                          
Rescue analgesic requirements, 6 h                                  0 step=92.1%                                                   0 step=86.8%                                                   0.309 
                                                                                           1 step=5.26%                                                   1 step=13.2% 
                                                                                          2 steps=2.63%                                                    2 steps=0%                                                          
Rescue analgesic requirements, 12 h                                0 step=92.1%                                                   0 step=92.1%                                                    1.00 
                                                                                           1 step=7.89%                                                   1 step=7.89% 
                                                                                             2 steps=0%                                                       2 steps=0%                                                          
Rescue analgesic requirements, 24 h                                0 step=89.5%                                                   0 step=92.1%                                                   0.691 
                                                                                           1 step=10.5%                                                   1 step=7.89% 
                                                                                             2 steps=0%                                                       2 steps=0%                                                          
Rescue analgesic requirements, 36 h                                0 step=100%                                                    0 step=100%                                                         
SD, standard deviation; 0 step, no rescue analgesic required; 1 step, iv ketorolac 30 mg; 2 steps, iv ketorolac 30 mg+morphine 2 mg; TAP, transverse abdominal plane; ESP, 
erector spinae plane.
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period (NRS 0 min), where the TAP group had a higher NRS. The 
intraoperative remifentanil need differed significantly between the 
two groups, with a significant proportion of the TAP group’s patients 
requiring additional remifentanil, at higher average infusion rates. 

Ultrasound-guided TAP block is a well-known analgesic 
technique with highly variable patterns of local anaesthetic spread. 
The efficacy of TAP block is still debated today, likely due to the 
high heterogeneity of the surgical interventions in which it is applied 
and the approaches with which it is performed, as well as the 
volume of LA used.23,24  

Several previous studies reported that posterior TAP block 
produces a sensory block affecting not only the somatic and parietal 
components of postoperative pain but also the visceral components 
when compared with other approaches, probably due to 
posterolateral spread of the local analgesic agent to the paravertebral 
space. Moreover, LA also provides systemic analgesia, as it is 
transported along the vascular and lymphatic systems.25,26 However, 
these considerations are in contrast with those reported in a narrative 
review by Jones et al.,27 where they concluded that precisely 
because of the variable patterns of anaesthetic spread, the approach 
should be chosen based on the type of surgery, and if visceral pain 
is expected it is better to opt for ESP blocks. 

The differences in intraoperative remifentanil requirements and 
NRS scores at 0 min observed in the current study are likely related 
to the longer time required for the TAP block to spread 
posterolaterally to the target. This spread is directed to the 
paravertebral space and is delegated to cover the visceral component 
of pain, which is more prominent in the intraoperative period during 
dissection of the pelvic surgical planes. 

Meta-analyses and randomised controlled trials (RCT) 
comparing TAP block with placebo or no block have yielded 
conflicting results with moderate quality of evidence, precisely 
because some studies analysed different surgical techniques 
together. For example, Bacal et al.11 included LH and total 
abdominal hysterectomies in the same analysis, while other trials 
in which the analgesic starter and postoperative analgesia 
administered were very different for dosages and pharmaceutical 
classes. This heterogeneity emphasises the importance of 
multimodal management of anaesthesia and analgesia and the extent 
to which each individual drug contributes to the reduction of 
postoperative pain. The standardised anaesthetic protocol utilised 
in our trial was in line with the recommendations of the most 
authoritative scientific associations. Albeit with a small sample, the 
study demonstrates excellent results and a low use of morphine. 
This shows that many studies are still needed to explore the 
incredible potential of wall blocks. 

Moreover, trocar placement was not specified in these previous 
studies, despite being an important contributor to parietal pain.17,28 
In fact, as suggested by Kane et al.,29 one potential reason for the 
failure of TAP blocks in some trials may be the localisation of port 
sites; depending on the size of the uterus and pathology, these may 
be placed at the level of and below the umbilicus or above the 
umbilicus, while others may require midline single-port techniques. 

Therefore, lateral TAP blocks may not be optimally suited for 
all types of LH, and subcostal blocks may be more appropriate for 
patients with more cranial port insertion points.30 As mentioned in 
Subsection 2.4, in our trial, the port insertion points were all above 
the umbilicus except for the 12-mm trocar placed in the umbilicus. 

ESP block is certainly a “younger” technique, yet the strong 
interest of the scientific community has allowed for assessments of 
its effectiveness in various contexts. Huang et al.31 reported that 
ESP block is effective in reducing opioid consumption and 
postoperative pain, largely due to paravertebral spread. The authors 
analysed RCTs involving surgeries with different predominant pain 

components, which were sometimes visceral and sometimes 
parietal. At the conclusion of the study, they noted that it is difficult 
to determine whether the effectiveness of ESP is more or less valid 
than that of the TAP block given identical pain components, thereby 
acknowledging that we are still far from achieving convincing 
conclusions. 

There is little evidence in the literature supporting the use of 
ESP blocks in LH. Frassanito et al.21 conducted an observational 
study, concluding that the ESP block performed at a low thoracic 
level provides abdominal somatic and visceral analgesia and may 
be more effective than other abdominal wall blocks. 

Kamel et al.32 compared the effects of the two blocks on 
postoperative pain after total abdominal hysterectomy. In their trial, 
the ESP block was shown to be superior in terms of analgesic 
coverage and duration. Similar results with nearly identical methods 
for anaesthesia were demonstrated by Shukla et al.33 

However, we cannot compare our results with those of a study 
focused on open surgery given that pain intensities following open 
and laparoscopic hysterectomy are incomparable.2 Altiparmak et 
al.20 compared the two blocks for postoperative analgesia in adult 
patients undergoing laparoscopic cholecystectomy, reporting 
significantly lower NRS pain scores in the ESP group at nearly all 
time points. Beyond the differences in the mixture of LA used and 
the approach of the block, the most substantial difference between 
the present and previous studies is related to the difference in the 
target organ. While gallbladder excision includes an important 
visceral component of pain, the visceral component of LH is 
probably less represented, at least in the postoperative period.  

While Altiparmak et al.20 also reported no differences in 
intraoperative fentanyl levels, they suggested that this may have 
been because intravenous fentanyl was administered during the 
induction of GA, and the mean surgery time was 55 min. Therefore, 
they encouraged further studies using remifentanil to better detect 
differences in intraoperative opioid needs. In our trial, we performed 
GA using TIVA with propofol, and only antalgic coverage of 
orotracheal intubation was performed using remifentanil. The 
remifentanil infusion was then stopped to allow us to fully test the 
efficiency of the block, owing to the very short duration of its action.  

Moreover, Altiparmak et al.20 documented that postoperative 
tramadol consumption was significantly lower in the ESP group 
than in the TAP group at 24 h. In our trial, the total rescue analgesic 
consumption in the first 36 postoperative hours did not differ 
significantly between the two groups. While Altiparmak et al.20 also 
reported no significant group differences in intraoperative or 
postoperative complications such as PONV, they administered a 
major antiemetic starter consisting of 4 mg of ondansetron and 50 
mg of dexketoprofen trometamol. Although we also observed no 
differences in the incidence of PONV, we did not administer 
antiemetic drugs as part of our protocol, despite the high emetic risk 
of the procedure. We are confident that little or no use of opioids, 
together with the use of propofol in TIVA with its well-known 
antiemetic properties, would have protected patients from this 
complication. The results of our study and the low amounts of 
morphine administered demonstrate that TAP block performed 
using a posterior approach and ESP block performed at a low 
thoracic level have opioid-sparing effects. 

Several notable limitations of this study should be considered 
when interpreting its results. First, even with a non-significant 
distribution, types of surgery differed unevenly between the 
groups. Given the small sample size, the subgroup analysis seemed 
impossible to us. With the data we possess, it is not possible to 
increase the sample size without losing accuracy. The authors 
believe that removing this grouping would further reduce the small 
sample size without gaining any particular advantage. Second, 
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sensorial evaluation of the patients was not performed. 
Furthermore, we did not include an intervention control group. We 
did not include a placebo group since we did not consider it ethical 
to conduct a GA without analgesics. Moreover, we could have 
included a third study arm comparing TAP and ESP with the QLB 
block, as currently QLB block is the prototype block for providing 
both parietal and visceral analgesia in abdominal surgery. Lastly, 
the use of PCA instead of analgesic rescue doses on-demand may 
provide better-quality analgesia, and certainly it would have been 
useful in data collection. Unfortunately we did not have PCA for 
all the enrolled patients, so we did not use it and rescue doses were 
readily administered by nursing staff as needed. This did not 
appear to affect the results.  

 
 

Conclusions 
The current results suggest that ultrasound-guided ESP and 

posterior TAP blocks are comparable in terms of pain management 
following LH. Both blocks are easy to perform and exhibit high 
efficacy, a good safety profile, and allow for adequate distance 
between the procedure area and the operation site, without the need 
for a motor block. Further studies are required to evaluate the 
predominant component of visceral pain in this type of surgery and 
to evaluate the best individualised analgesic strategies for patients 
undergoing LH.  
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