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Purpose: A subcostal flank incision is required for open radical nephrectomy, which is a surgical procedure used to remove tumors of 
the kidney that are malignant. The erector spinae plane block (ESPB) and continuous catheter use in children are receiving more and 
more support by paediatric regional anaesthesiologists. Our objective was to compare systemic analgesic to continuous ESPB for pain 
relief in paediatric patients undergoing open radical nephrectomy.
Methods: Sixty children with cancer ASA I or II and undergoing open radical nephrectomy between the ages of two and seven 
participated in this prospective, randomized, controlled, and open label study. The cases were divided into two equal groups (E and 
T groups); Group E received ipsilateral continuous ultrasound-guided ESPB at T9 (thoracic vertebrae), with a bolus of 0.4 mL/kg 
bupivacaine 0.25%. Immediately postoperatively, Group E (ESPB group) received continuous ESPB with a PCA (patient controlled 
analgesia) pump at a rate of 0.2 mL/kg/hour bupivacaine 0.125%. Group T (Tramadol group), Tramadol hydrochloride was 
administered intravenously at a dose of 2 mg/kg/8hour, which could be increased to 2 mg/kg/6hours. Then, we followed up on 
patients’ total analgesic consumption for 48 hours following surgery, as well as the time it took for them to request rescue analgesic, 
their FLACC and sedation scores, and their hemodynamics and side effects immediately following surgery as well as at 2, 4, 6, 8, 12, 
18, 24, 36, and 48 hours.
Results: A highly significant difference in total tramadol consumed in group T 11.97 ± 1.13 mg/kg while group E was 2.07± 1.54 mg/ 
kg (p < 0.001). 100% patients in group T requested analgesia compared to 46.7% patients in group E (p < 0.001). From 2 to 48 hour, 
FLACC significantly decreased in E compared to T group (p≤ 0.006) at all-time points.
Conclusion: Ultrasound-guided continuous ESPB significantly provided better postoperative pain relief, reduced postoperative 
tramadol consumption and reduced pain scores compared with the use of tramadol alone, in paediatric cancer patients undergoing 
nephrectomy.
Keywords: acute pain, continuous infusion, paediatric nephrectomy, systemic analgesia, ultrasound guided erector spinae plane block, 
Wilms tumors

Introduction
Radical nephrectomy is a surgical procedure that uses a subcostal flank incision to remove malignant kidney tumors. In 
terms of perioperative analgesia, thoracic epidural injection or infusion has long been the standard method, and these 
patients frequently experience mild to severe pain following surgery.1 Proper analgesia is essential for early ambulation 
and shorter hospital stays.1

Thoracic epidural injection or infusion has been used as perioperative analgesia, for long as a standard technique. 
Thoracic paravertebral block (TPVB) has also been claimed to be safe and equally effective,1 but has fewer side effects, 
such as hypotension, urinary retention, nausea, and vomiting, compared to epidural anesthesia.2
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A newly described ultrasound-guided block in the adult population is the erector spinae plane block (ESPB),3 which 
involves injecting local anesthetic between the erector spinae muscle and the underlying transverse process. It was 
initially described at the T5 level for pain in the thoracic region following thoracic surgery.4

While performing ESB technique in pediatric population there is a technical difficulty due to thinner layers of muscles 
and sliding fascial planes.5 But, the advancements of ultrasound technology have led to an escalation in conduct of such 
techniques.

ESPB for postoperative analgesia after nephrectomy for Wilms tumor was reported in two paediatric cases.5 On the 
other hand, there is growing evidence for ESPBs and continuous catheters usage in children.2,4,6–8 In this study, we 
applied this relatively new technique to the paediatric population to provide postoperative analgesia following nephrect-
omy conducted to manage malignant kidney tumors in children. We suggest that a continuous ultrasound-guided (US)- 
ESPB could enhance and prolong postoperative analgesia duration while avoiding or at least sparing opioids. Our 
objective was to compare the analgesic effectiveness of systemic analgesia and continuous ESPB in paediatric cancer 
patients undergoing open radical nephrectomy.

Patients and Methods
Enrolment and Eligibility
This prospective, randomized, open-label study was approved by the South Egypt Cancer Institute’s local ethics 
committee (IRB no. 515). It was carried out in the departments of paediatric oncology and anaesthesiology, and it was 
prospectively recorded in the trial registry on ClinicalTrials.gov (identifier: NCT04613830) between November 2020 and 
November 2022. It strictly adhered to the Helsinki Declaration’s regulations and amendments. Sixty-eight children with 
cancer ASA I or II with malignant kidney tumors scheduled for open radical nephrectomy were enrolled. Before 
participating in the study, written informed consent was signed by the parents or authorized legal guardian. This study 
adhered to the CONSORT guidelines that were applicable.

The trial did not include any patients with known sensitivities or contraindications to local anesthetics, significant 
organ dysfunction, cardiac dysrhythmia, congenital heart disease, mental retardation, coagulopathy, skin lesions or 
infections at or near the planned needle insertion site, or parents who refused to participate. On November 20th, 2020, 
enrollment for new patients began.

Blinding and Randomization
● Patients were divided into two groups using the random number table method, Ultrasound-guided ESPB continuous 

infusion group (group E, n = 30) and a tramadol group (group T, n = 30) in a 1:1 ratio.
● The anaesthesiologist received a sealed envelope containing the code number of the patient as well as the 

anaesthesia regimens of the two groups from a separate research investigator who was not involved in the 
investigation. The attending anaesthesiologist, physician and data collection personnel were blinded to the patient 
group assignment. Before beginning surgery, patients were divided randomly into two equal groups that are 
described below, following the induction of a balanced general anaesthesia and intubation.

● Ultrasound-guided ESPB continuous infusion group (Group E): After a negative aspiration, the children underwent 
ipsilateral ultrasound-guided ESPB at the T9 level with 0.3 mL/kg of plain bupivacaine 0.25% injected. The space 
was then filled with a peripheral nerve block catheter of 20 gauge size. The catheter was then adhered with an 
adhesive after the needle was removed. A PCA pump was used to initiate continuous local anaesthetic infusion into 
the ESP following surgery, with an infusion rate of 0.2 mL/kg/hour bupivacaine 0.125%, and a maximum dose of 
2 mg/kg bupivacaine 0.25%, all of 1.5 mL rescue boluses and a 30 minute lockout interval were programmed. 
Along with the scheduled intravenous tramadol dose of up to 1 mg/kg/8 hour which could be increased to 2 mg/kg/ 
6 hour according to the needs of the patient as a rescue analgesic.

● Tramadol group (Group T): Children received intravenous tramadol hydrochloride at a dose of 2 mg/kg/8 hours, 
which could be increased to 2 mg/kg/6 hours as a rescue analgesic following surgery according to the needs of the 
patient.
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Study Protocol
● As part of a preoperative visit one day before surgery, patients were examined to assess their medical condition, 

conduct laboratory tests, and determine whether or not they met the aforementioned inclusion criteria.
● During the preoperative counseling, the parents were made aware of the study’s procedures.
● The FLACC score, where 0 indicates “no pain” and 10 indicate “worst possible pain”, was used to instruct the 

patients on how to report pain. It was requested of the parents that their children fast for two hours from water and 
six hours from solid food. As a sedative, all children received oral midazolam at 0.5 mg/kg 30 minutes prior to 
admission to the operating room.

● After the standard monitoring probes were used, an intravenous access was established by inserting a peripheral 
venous cannula of 22 gauge and beginning an intravenous infusion of dextrose at a concentration of 5% in 1/2 
normal saline (7 mL/kg over one hour).9 Intravenous (IV) administration of propofol (2 mg/kg) and fentanyl (1 µg/ 
kg) produced general anaesthesia. Endotracheal intubation was achieved following the administration of 0.5 mg/kg 
IV atracurium. In group E, ultrasound-guided ESPB was carried out, and the skin incision was carried out 15 
minutes after performing the block.

● The same surgical team carried out all surgeries. As a result, all incisions were made using the same method. 
A combination of oxygen-air (50–50%) and sevoflurane (2%) was used to maintain anaesthesia. When the heart rate 
accelerated more than 20% from the original values during the procedure, the MAC of sevoflurane was increased to 
maintain hypnosis and prevent awareness. Analgesia was maintained with fentanyl (0.5µg/kg). Also, muscle 
relaxation was maintained by additional dose of atracurium (0.1 mg/kg). Adjustments were made to the ventilator 
settings to keep the end-tidal carbon dioxide at 36–40 mmHg.

● All patients received an intravenous infusion of 15 mg/kg paracetamol toward the end of the surgery. At the 
conclusion of the surgery, the inhalational sevoflurane was turned off, and a mixture of neostigmine 0.05 mg/kg and 
atropine 0.01 mg/kg was used to stop muscle relaxation. Full awake extubation was carried out to all patients, and 
they were then taken to the post-anesthesia care unit for continuation of post-anaesthesia observation.

Ultrasound-Guided Erector Spinae Plane Block (US-ESPB) Technique
● An experienced anaesthetist used a sonosite edge (Sonosite Inc., USA®) machine and high frequency (13–16 MHZ) 

linear transducer (Sonosite Inc. ®) to perform the ultrasound ESP block under complete aseptic conditions while the 
patient was sitting and under general anaesthesia. The ultrasound probe was attached to a cover sheath, lubricated 
with a sufficient amount of gel, and positioned in a longitudinal orientation 3 centimeters lateral to the T9 spinous 
process. This brought to light the trapezius, rhomboid major, and erector spinae, three muscles that were located 
close to the shadow of the hyperechoic transverse process. 3 mL of 2% lidocaine were used to anesthetize the skin. 
To insert the tip of an 18G 50-mm Tuohy needle (Pajunk, Geisinger, Germany®) into the fascial plane on the deep 
(anterior) aspect of the erector spinae muscle, it was inserted in-plane in a superior-to-inferior direction. After that, 
2 mL of 0.9% NaCl were injected to confirm the location of the needle tip and the correct injection plane by hydro- 
dissection. When the needle tip made contact with the transverse process, there was visible fluid spread, lifting the 
erector spinae muscle off the transverse process’s bony shadow (Figure 1). After that, 0.3 mL/kg of 0.25% 
bupivacaine (maximum 20 mL) was injected following a negative aspiration. After that, a 20G peripheral nerve 
catheter was easily inserted into the space four centimeters distal to the needle tip under real-time ultrasound 
guidance. After the needle was taken out, the catheter was secured to the patient’s back and a Luer lock connector 
with an antibacterial filter. During surgery, no local analgesics were used.

● After the surgery was finished, an ultrasound-guided bolus of local anesthetic was injected through the catheter, 
emphasizing that its distribution covered at least two supero-inferior segments above and below the incision site.

● A PCA pump containing 0.125% bupivacaine at a rate of 0.2 mL/kg/hour and all of 1.5 mL rescue boluses and 
a 30 minute lockout interval were used to begin the continuous infusion of ESPB immediately after the end of 
surgery with a maximum dose of 2 mg/kg bupivacaine 0.25%.
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Postoperative Follow-Up
Following recovery, patients were moved to the post anesthesia care unit (PACU) and were kept there for 48 hours for 
additional follow-up, in accordance with the following guidelines:

● The behavioral pain assessment scale known as the FLACC10 (Face, Legs, Activity, Cry, Consolability) was used to 
assess postoperative pain immediately following the procedure as well as at 2, 4, 6, 8, 12, 18, 24, 36, and 48 hours. 
If the FLACC scale score was more than or equal to 4 (≥4), rescue analgesia was administered in the form of 
intravenous tramadol at a dose of 2 mg/kg/8 hours, which could be increased to 2 mg/kg/6 hours depending on the 
needs. 15 mg/kg of paracetamol was administered additionally; if the patient’s FLACC score remained more than or 
equal 4 (≥4) to keep their FLACC scores less than 4.

● The duration to the initial request for rescue analgesic and the total amount of intravenous tramadol taken during the 
first 48 hours after surgery was observed and documented.

● The patient’s vital signs—heart rate, mean noninvasive arterial blood pressure, oxygen saturation, and respiratory 
rate—were obtained immediately following surgery in addition to at 2, 4, 6, 8, 12, 18, 24, 36, and 48 hours.

● A Ramsay sedation scale ranging from 1 to 6 was used to measure the level of sedation at the aforementioned time 
points. Anxious, agitated, or both; 2: tranquil, focused, and cooperative; 3: only in response to commands; 4: 
responds quickly to a light glabellar tap or an audible stimulus; 5: slow response to a light glabellar tap or a loud 
sound; 6: no response to a light glabellar tap or a loud auditory stimulus).11

● Postoperative complications such as bradycardia (HR 60 bpm), hypotension (MAP 20% of original values), 
respiratory depression, and constipation were observed and recorded.

Statistical Analysis
Power of the Study
Our primary outcome was how much tramadol was needed for 48 hours after surgery to keep the FLACC score below 4, 
and our secondary outcomes were time to first request analgesia, number of patients requesting rescue analgesic, FLACC 
score, postoperative mean arterial blood pressure, heart rate, respiratory rate, oxygen saturation, sedation score, and 
potential untoward effects like nausea and vomiting after surgery, allergic reactions, arrhythmias, and respiratory 
depression.

Figure 1 Ultrasound- guided demonstration of the erector spinae plane block. ES (erector spinae muscle); Tz (trapezius muscle); Rm (rhomboid major muscle) and TP 
(transverse processes) B, Needle shaft is apparent as a white line with local anesthetic (LA) deposited deep to the erector spinae muscle.
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The G*power software version 3.1.9.2 (Kiel University, Kiel, Germany),12 was used to calculate the sample size. 
A pilot study was conducted with 10 patients in each group because there were no previously published data on this 
topic. No patient in group E required any rescue analgesia. The mean total amount of tramadol consumption in the first 
48 hours was (11.90 ± 1.29 mg/kg) in group T versus (2.30 ±1.77 mg/kg) in group E with 80% power at an alpha error 
value of 0.05 and a 95% confidence interval, four patients per group were sufficient to reject the null hypothesis (to 
guarantee normal distribution, 30 patients were included in each arm).

Statistical Tests
SPSS (the statistical package for the social sciences) was used for all of the statistical analysis, version 22 (SPSS Inc., 
Chicago, IL, USA®). Quantitative data were statistically described in terms of mean ± SD and median (range) when not 
normally distributed. Qualitative data were statistically described in terms of frequencies (number of cases) and relative 
frequencies (percentages) when appropriate. Comparison of quantitative variables was done using Student’s t-test for 
normally distributed data and Mann Whitney U-test for non-normally distributed data. For comparing categorical data, 
Chi square (χ2) test was performed. Fisher Exact test was used instead when the expected frequency is less than 5. 
P-value is always 2 tailed set significant < 0.05 level.

Results
Participant Flow
The eligibility of 68 paediatric cancer patients who underwent radical nephrectomy for malignant kidney tumors was 
evaluated; five patients’ parents refused to participate, and three patients did not meet the inclusion criteria. At the end, 
the study included 60 patients who were divided into two groups of 30 patients each. Figure 2 depicts the participants’ 
flowchart for the study.

Baseline and Clinical Data
Age, sex, weight, height, BMI, ASA, duration of surgery, anesthesia, and recovery revealed no significant differences 
between the two groups (P > 0.05) (Table 1).

Primary Outcome
On kilogram body weight-bases; the mean (±SD) total tramadol consumption in group T was (11.97 ± 1.13 mg/kg), while 
the ESPB group’s consumption was (2.07 ± 1.54 mg/kg), with a highly significant difference (P <0.001). Thus, 
calculating the overall consumption of tramadol in both groups in the 48 hours study period, showed significantly higher 
consumption in group T (197.20 ± 47.29 mg) than in group E (31.19 ± 24.32 mg) (P <0.001).

Secondary Outcomes
The median (range) number of first requests for analgesia in group E was 4 (2–12) compared to 4 (0–8) in group 
T (P=0.252) and the number of patients who requested analgesia in group T was 30 (100%) compared to 14 (46.7%) 
patients in group E (P<0.001) (Table 2).

When the FLACC scores of the two groups were put into comparison, group E had a significant lower from 2 hours to 
48 hours (P ≤ 0.006) (Figure 3), and moreover group T had three patients who required additional paracetamol as rescue 
analgesic, while group E had none (Table 2).

The sedation score did not differ significantly between the two groups studied (P > 0.05).
Hemodynamic variables like heart rate mean arterial blood pressure, respiratory rate, and oxygen saturation did not 

differ significantly between the two groups at any time (P > 0.05).
In terms of the postoperative side effects, eight patients in group T experienced nausea and vomiting, whereas one 

patient in group E did (P = 0.026). In addition, no patients developed any other side effects (hypotension, arrhythmias, or 
allergic reactions) during the intra- or post-operative period, and there were no complications associated with the block 
(Table 3).
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Discussion
The highly significant difference in the need for postoperative rescue analgesia between the two groups in this 
randomized prospective trial on continuous ESPB in paediatric patients demonstrated that it resulted in sufficient 
postoperative analgesia for patients undergoing open radical nephrectomy. From 2 to 48 hours postoperatively, the 

Figure 2 CONSORT flow diagram of participants through each stage of the randomized trial. The black arrow denotes the cases excluded after initial enrollment and the causes of 
exclusion. E group: patients received continuous erector spinae plan block (ESPB) (N=30) T group: patients receiving systemic intravenous tramadol analgesic (n=30).

Table 1 Demographic and Clinical Data of the Studied Participants (n=60)

Variables T Group (n=30) E Group (n=30) P value

Age (years) 0.078
● Mean ± SD 4.00 ± 1.51 3.32 ± 1.44
● Range 2–7 2–6

Sex 0.605
● Male 15 (50.0) 17 (56.7)
● Female 15 (50.0) 13 (43.3)

(Continued)
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FLACC score in group E remained significantly lower, indicating a longer duration of analgesia without the onset of 
serious untoward effects. During the course of the study, 16 patients in group E did not make a request for rescue 
analgesia. On the other hand, 30 patients in group T made requests for rescue analgesic doses, including three requests 
for paracetamol additionally. This is a strong indicator of the US-ESPB’s longer duration of analgesia.

To our knowledge, our study is the first prospective randomized trial to investigate the efficacy of ultrasound guided 
continuous ESP local anesthetic infusion compared to systemic analgesia alone for postoperative analgesia in children 
undergoing open radical nephrectomy. There are limited data published as randomized controlled trials applying 
continuous ESPB in paediatric patients for lower abdominal surgery.13

Due to the large subcostal flank cut wound that is typically used to provide a roomy surgical field, management of 
pain following open nephrectomy is a hard task. Because open nephrectomy necessitates extensive muscle cutting, this 
somatic pain constitutes 70–75% of the postoperative pain and lasts for 72 hours,14,15 in addition to visceral pain that is 
transmitted through sympathetic fibers (T8–T12 spinal segment), which is severe but usually lasts 24–36 hours.14,16

Table 1 (Continued). 

Variables T Group (n=30) E Group (n=30) P value

Weight (kg) 16.56 ± 4.07 15.86 ± 4.42 0.517

Height (cm) 100.32 ± 12.84 97.97 ± 12.07 0.468

BMI (kg/m2) 16.42 ± 2.38 16.42 ± 2.79 0.992

ASA 0.604
● I 14 (46.7) 12 (40.0)
● II 16 (53.3) 18 (60.0)

Duration of anesthesia (min) 185.00 ± 28.68 174.17 ± 24.74 0.123

Duration of surgery (min) 144.83 ± 26.67 136.33 ± 21.89 0.182

Recovery time (min) 45.50 ± 2.74 47.50 ± 5.69 0.088

Notes: Quantitative data are presented as mean ± SD; Qualitative data are presented as number (percentage). 
T group: systemic intravenous tramadol group. E group: Continuous erector spinae plane block group (ESPB).

Table 2 Total Tramadol Consumption, 1st Request of Analgesia and Number of Patients Requested Analgesic Between 
Both Studied Groups (n=60)

Variables T Group (n=30) E Group (n=30) P value

Number of patients requested analgesia <0.001
● No 0 (0.0) 16 (53.3)
● Yes 30 (100.0) 14 (46.7)

Total Tramadol consumption per kilogram (mg/kg) <0.001
● Mean ± SD 11.97 ± 1.13 2.07 ± 1.54

Total Tramadol consumption in first 48hours postoperatively (mg) <0.001
● Mean ± SD 197.20 ± 47.29 31.19 ± 24.32

1st request of analgesia (hour) 0.252
● Median (range) 4 (0–8) 4 (2–12)

Number of patients requested Paracetamol additionally. 3 (10.0) 0 (0.0)

Notes: Quantitative data are presented as mean ± SD and median (range); Qualitative data are presented as number (percentage). Significance P value < 0.05. 
T group: systemic intravenous tramadol group. E group: Continuous erector spinae plane block group (ESPB).

Local and Regional Anesthesia 2023:16                                                                                            https://doi.org/10.2147/LRA.S401980                                                                                                                                                                                                                       

DovePress                                                                                                                          
65

Dovepress                                                                                                                                                            Adlan et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Poor postoperative analgesia leads to many consequences, including restricted ambulation and movement, painful 
coughing with an increased risk of developing pneumonia, thromboembolism, wound dehiscence, chronic pain devel-
opment, and prolonged recovery time.17

Other local anesthetic implementing-techniques have been used in paediatric age groups for lower abdominal surgery, 
including the caudal block, subcostal approach of the transversus abdominis plane block, quadratus lumborum block, and 
isolated ilioinguinal nerve block.18 However, each method has advantages and disadvantages.18

One new block being tested for lower abdominal surgery is ESPB. A local anesthetic is placed in the plane between 
the transverse process and the erector spinae muscle during this inter-fascial plane block. Based on cadaveric and contrast 
studies, it is anticipated to act at the spinal nerve origin.19,20 The ESP block is performed with guidance from 
ultrasonography. The transverse process is the target because it is close to easily-identifiable nerves and vessels and 
the pleura and is easy to identify. It has the advantage of providing extensive analgesia with just one puncture. As 
a result, it is possible to carry out the block at upper or lower levels that are, to some extent, far from the surgical zone. 

Figure 3 The median FLACC scores of patients in both studied groups during 48hours postoperatively. E group: patients received continuous erector spinae plan block 
(ESPB) (N=30) T group: patients receiving systemic intravenous tramadol analgesic (N=30) At baseline: Immediately postoperative at 0th hour postoperatively. *Significance 
p values when compared the two groups (p < 0.05).

Table 3 Side Effects Observed During the Study Period in Both Studied 
Groups (n=60)

Variables T Group (n=30) E Group (n=30) P value

Nausea & Vomiting 8 (26.7) 1 (3.3) 0.026

Hypotension 0 (0.0) 0 (0.0) –

Constipation 0 (0.0) 0 (0.0) –

Bradycardia 0 (0.0) 0 (0.0) –

Respiratory depression 0 (0.0) 0 (0.0) –

Allergic reactions 0 (0.0) 0 (0.0) –

Arrhythmia 0 (0.0) 0 (0.0) –

Notes: Qualitative data are presented as number (percentage). Significance P value < 0.05. T group: 
Systemic intravenous tramadol group. E group: Continuous erector spinae plane block group (ESPB).
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This allows you to steer clear of local issues that might suggest that the puncture should be made at a particular location. 
The foreward spread of the injectate into the paravertebral and epidural space is thought to be a significant advantage of 
the ESP block over other inter-fascial blocks for abdominal procedures.21 This would block not only the spinal nerve 
roots but also rami communicants transmitting to sympathetic fibers, thus leading to relief from the associated visceral 
pain.21 In contrast, some clinical trials have shown that LA distribution after ESPB can cover 2–5 epidural and 5–9 
intercostal levels.20 Paediatric regional anaesthesiologists have supported the use of ESP blocks due to their relative ease 
of performance and potential safety over neuraxial techniques.22 For instance, the thoracic paravertebral block is 
associated with more risk of pneumothorax.23,24 On the other hand, thoracic epidural analgesia is associated with 
a drop in blood pressure in many occasions due to cardio depressant effect as well as arterial and venous vasodilation. 
In either group of our study, hypotension did not affect any of our patients.

Many promising studies which concluded that ESPB provides better postoperative analgesia than placebo have been 
published.7 However, the majority of these studies applied the single-shot technique in different surgeries.25,26

ESPB is simple to perform, it also provides a chance of continued nerve blockade through a catheter placed in the 
same plane.27 Continued nerve blockades enforce postoperative analgesia, with faster recovery and more patient 
satisfaction.28 Recently, several case series with continued ESPB were performed.29,30 In these case series, improved 
analgesia was reported, but they did not compare these regimens with intravenous PCA in a randomized controlled trial.

The advantages of the multimodal analgesia approach include better analgesia with the use of lower doses of each 
drug, early return of organ functions, and thus earlier recovery and shorter hospital stay.31

It takes privilege of the additive effect created by the different medications used to provide better pain control. 
Considering multimodal approach, opioids are only used in small amounts to avoid side effects like constipation, itching, 
nausea, vomiting, slowed breathing, urinary retention, sedation, and drowsiness.32 We administered continuous infusion 
of 0.25% bupivacaine at a rate of 0.1 mL/kg/h via a catheter placed to provide continuous blockade for 48 hours. This 
continuous method is easier and safer than one-shot methods. The total systemic analgesic consumption and the 
associated opioid-related adverse events decreased significantly in the 48 hours- period when ESPB continuous infusion 
was compared to IV opioid. In addition, only 14 patients requested analgesia during this time, demonstrating the 
technique’s efficacy in these pediatric cancer patients by prolonging the time it took to first request of rescue analgesia, 
decreasing the number of rescue analgesics used, and reducing side effects without affecting hemodynamic stability.

Our findings are consistent with those of Aksu and Gurkan,5 who examined the efficacy of US-guided continued ESB 
for postoperative pain management in two children with Wilms tumor undergoing nephrectomy. In addition, the findings 
of this study could be compared to those of Piskin et al33 who came to the conclusion that as part of multimodal 
analgesia, US-guided continued ESPB provided adequate analgesia following video assisted thoracoscopies (VATS). 
When compared to the control group, continuous ESPB markedly reduced narcotic-analgesic consumption and its 
associated untoward effects.

The use of continued ESPB as part of opioid-saving postoperative pain management following VATS lobectomy was 
also reported by Scimia et al.34 The patients requested no additional opioids and experienced loss of cutaneous sensation 
in the T2-10 dermatomes. They also said that the continuous method was safe and easy to use. The use of this block for 
postoperative pain management in a patient who had surgery for multiple rib fractures was reported by Yayik et al.35 

They reported a loss of cold sensation over the T2–9 dermatomes with an injection of 20 mL of 0.25% bupivacaine and 
continuous administration of 0.25% bupivacaine.

In two paediatric thoracotomy surgeries, Kumari et al36 came to a conclusion similar to ours that continuous ESP 
block supplementary to general anesthesia provided improved surgical analgesia and satisfactory postoperative pain 
control. In addition, Bhoi et al2 mentioned in a case report that this block was effective as an analgesic and might avoid 
the side effects of continuous neuraxial block. In addition, Bakshi et al6 found that in two pediatric patients undergoing 
thoracic surgery who had spread intraspinal disease, continuous ESP block was effective in preventing pulmonary 
complications.

In our study, no potential problems were found. Continuous ESPB, on the other hand, necessitates the infusion of 
local anesthetics into the paraspinal tissues, which are located away from the pleura and neuraxial structures. Despite the 
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ESPB is considered as being safer than other similar fascial plane blocks, complications such as pneumothorax and 
hematoma may occur as a result of this technique.7 As a result, complications and tissue damage are unlikely.

Patient satisfaction regarding the presence of a catheter on their back for 48 hours, which may result in discomfort, 
was not evaluated in this study when the catheter was removed at the conclusion of the study. We will keep this in mind 
when conducting subsequent studies utilizing catheters for continuous postoperative infusions. This may be one of the 
limitations of our study. Because performing a block with no expected benefit other than the placebo effect is against 
ethical and regulatory protocols, this study also lacked blinding due to these concerns.

In conclusion, Ultrasound-guided continuous ESPB significantly provided better postoperative pain relief, reduced 
postoperative tramadol consumption and reduced pain scores compared with the use of tramadol alone, in paediatric 
cancer patients undergoing nephrectomy.

Data Sharing Information
Raw data (de-identified) used in this clinical trial are available from the corresponding author Dr. Ahmad Mohammad 
Abd El-Rahman. It will be available following publication and for a period of one year.
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