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Abstract: Background and Objectives: Circumcision is the most frequently performed
surgery in male pediatric patients. The postoperative period is characterized by significant
pain due to the sensitivity of the foreskin and low pain threshold in children. This study
aimed to evaluate the effects of sacral erector spinae plane block (S-ESPB) and ring block
on postoperative face, legs, activity, cry, and consolability (FLACC) pain scores after
circumcision in children. We also assessed the amount of rescue analgesia used, the time to
the first administration of rescue analgesia, potential problems, and parental satisfaction.
Materials and Methods: This study was a prospective, randomized, multicenter trial
conducted at two tertiary healthcare centers in Turkey. The patients were divided into
two groups: Group S (patients who received the S-ESPB) and Group R (patients who
received the ring block). The primary outcome measure was the FLACC score at 1 h
postoperatively. Secondary outcome measures included FLACC scores at 0, 2,4, and 6 h
after surgery, the total dose of rescue analgesia, time to first rescue analgesia, complications,
and parental satisfaction. Results: Group S exhibited significantly lower FLACC scores
than Group R at all time (0, 1, 2, 4, and 6 h) points (respectively, p = 0.013, p < 0.001, p = 0.004,
p =0.006, and p = 0.002). Group S required significantly less rescue analgesia and exhibited
a significantly longer duration of analgesic efficacy compared to Group R (p = 0.001 and
p = 0.002, respectively). Conclusions: The S-ESPB is a safe and effective form of analgesia
for managing pain following pediatric circumcision surgery.

Keywords: circumcision; FLACC scale; ring block; sacral erector spinae plane block

1. Introduction

Circumcision is a surgical procedure in which the foreskin covering the glans of the
penis is removed. It is the most frequently performed surgery in male pediatric patients [1].
The postoperative period is characterized by significant pain due to the sensitivity of
the foreskin and low pain threshold in children. Postoperative pain can cause agitation,
delayed wound healing, delayed mobilization, and bleeding from the surgical site [2].
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Various analgesic treatments have been developed to alleviate the discomfort. These
treatments usually include medical therapy, local anesthetic (LA), neuraxial anesthesia,
and peripheral nerve block [3]. Among the nerve blocks, ring block and penile block are
routinely applied for analgesia in circumcision surgery [4,5]. A ring block for the penis
is administered by injecting LA around the base of the penis in a ring shape [4]. The
short duration of the effect of the ring block, its low analgesic power, and its association
with complications such as bleeding and hematoma have necessitated the investigation
of alternative LA methods [6,7]. The erector spinae plane block (ESPB) is a popular trunk
block used in surgical procedures and has been found effective in adult and pediatric
patients. Sacral ESPB (S-ESPB) is a novel technique described by Tulgar et al. involving
ultrasound-guided identification of the sacral medial crest, followed by lateral movement
of the probe to visualize the intermediate sacral crest and injection of LA between the
multifidus muscle and the intermediate sacral crest [8]. The S-ESPB is alternatively referred
to as the sacral multifidus plane (SMF) block [9]. Various studies have evaluated the efficacy
of S-ESPB. The first study of this block demonstrated its application in pilonidal sinus
surgery [8]. Since then, it has been used in many other surgeries such as sacral, orthopedic,
and pediatric surgery for hypospadias or anoplasty [10-15]. The mechanism by which
S-ESPB provides analgesia in many surgeries has been debated and remains unclear. Many
case reports have hypothesized that LA spreads anteriorly (to the sacral and pudendal
nerves, as in gender reassignment surgery) [16] and cephalad towards the lumbar plexus (in
orthopedics) [17,18]. This pattern of spread suggests that S-ESPB may provide both somatic
and visceral analgesia, particularly through its action on the sacral plexus, pudendal nerve,
and lower lumbar nerves. A recent anatomical and radiologic study demonstrated the
presence of radiopaque dye in the superficial plane (subcutaneous tissues, S1-S5) and the
erector spinae compartments (L2-53) in both the median and intermediate approaches to
the ESPB. Importantly, anterior transition of the radiopaque dye towards the sacral nerve
roots (52-55) was observed only in tomography scans from the median approach [19].
Another study further elucidated the spread of local anesthetic in SMF block, revealing
that dye reached the dorsal sacral foramina upon dissection below the SMF. Axial sections
demonstrated that methylene blue dye was observed both above and below the SMF muscle
and around the sacral nerve roots. The sagittal view depicted the dye surrounding the
SMF muscle and reaching the sacral canal, staining the sacral nerve roots. These findings
suggest that the S-ESPB may exert its analgesic effect not only by direct spread to the sacral
plexus but also through diffusion into the sacral canal, potentially contributing to extended
analgesic coverage [20]. This anterior spread towards the sacral and pudendal nerves
suggests that S-ESPB may provide extended analgesia in surgeries involving the perineal
and pelvic regions, including circumcision.

This study aimed to compare the effects of S-ESPB and ring block on face, legs, activity,
cry, and consolability (FLACC) pain scores, overall amount of rescue analgesia used, time
to first administration of rescue analgesia, complications, and parental satisfaction after
circumcision among pediatric patients. Our main hypothesis was that the use of S-ESPB
following circumcision in pediatric patients would result in significantly lower FLACC
pain scores than those from ring block.

2. Materials and Methods
2.1. Ethics Approval and Registration

This study was approved by the ethics committees of Harran University Faculty of
Medicine on 30 October 2023 (approval no. 23.20.33) and of Konya City Hospital on 2
November 2023 (approval no. 11-37). The trial is registered on the ClinicalTrials.gov
database (number NCT06136000). This study was conducted in accordance with the 2013
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revision of the Declaration of Helsinki. We strictly apply the guidelines outlined in the
Consolidated Standards of Reporting Trials (CONSORT) statement [21]. Before randomiza-
tion, written and verbal consent was obtained from participants, verbal consent only from
illiterate patients, and written and verbal consent was obtained from their parents.

2.2. Patient Population and Inclusion/Exclusion Criteria

Participants were selected from patients who underwent circumcision surgery at the
two participating centers between December 2023 and April 2024. The age range was
4-16 years. The inclusion criteria were receipt of general anesthetic and category I-1I for
physical status on the American Society of Anesthesiologists (ASA) classification system.
The exclusion criteria were lack of parental or patient consent, LA allergies, bleeding
problems (in cases of hemophilia, just those due to factor deficiency), presence of infection
in the area where the nerve block would be applied, and emergency cases.

2.3. Randomization

This was a prospective, randomized, multicenter trial. Randomization into two equally
sized groups was performed centrally using a sealed envelope technique. Sequentially
numbered opaque envelopes were prepared before the initiation of the study and dis-
tributed equally to each participating center. The envelopes were opened only after patient
enrollment to ensure allocation concealment and prevent selection bias. Randomization
was performed by an anesthesiologist at each center (M.5.T., N.A.) who was not involved in
patient follow-up, data collection, or analysis. Regular communication between principal
investigators at both centers ensured consistent adherence to the randomization sequence,
methodological standardization, and minimized inter-center variability. Randomized par-
ticipants in Group R received ring blocks and those in Group S received S-ESPB. At both
centers, ring blocks were performed by pediatric surgeons with at least 5 years of experi-
ence, and S-ESPBs were performed by anesthesiologists with at least 5 years of experience.
These individuals did not participate in any other aspects of the study. After the surgery,
two different anesthesia specialists, who were blinded to patient allocation, recorded the
primary and secondary outcomes of the study. Pain scores and rescue analgesia use were
assessed by independent observers who were also blinded to patient allocation. The re-
searchers who intervened, the participants, the analyzer, and the individuals recording
the primary and secondary outcomes were blinded to the details of the study and were
unaware of the patient group allocations.

2.4. Standard General Anesthesia and Postoperative Analgesia Protocol

All patients underwent routine anesthesia monitoring, which included electrocardio-
gram (EKG), oxygen saturation (SpO,), blood pressure (noninvasive), and end-tidal carbon
dioxide (EtCO;). A 22-gauge intravenous (IV) cannula was inserted, and isotonic fluid was
administered at a dosage of 15 mL/kg/h. General anesthesia was induced with 1 mg IV
midazolam, 2 mg/kg IV propofol, and 1 ug/kg IV remifentanil. A laryngeal mask airway
was inserted, and anesthesia was maintained with 2% sevoflurane in 50% oxygen and 50%
air. During surgery, sevoflurane was titrated according to minimum alveolar concentration
(MACQ). Under general anesthesia, patients received either S-ESPB or a ring block before
the surgical procedure began. All patients underwent circumcision surgery using the same
surgical method. After circumcision, 15 mg/kg IV paracetamol was administered. Upon
transfer to the post-anesthesia care unit, the patients” FLACC pain scores were postopera-
tively assessed at hours 0, 1, 2, 4, and 6. Ibuprofen was administered as rescue analgesia to
patients who exhibited a FLACC score of 4 or higher. In the first two postoperative hours,
ibuprofen was administered rectally at 10 mg/kg. After oral intake was initiated, ibuprofen
was administered orally at the same dose (10 mg/kg).
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2.4.1. Ultrasound-Guided Sacral Erector Spinae Plane Block

When Group S patients were under general anesthesia and before beginning surgery,
they were positioned on the lateral side. Aseptic conditions were ensured for the block,
and a linear ultrasound (US) probe (MyLab™ Five; Esaote Europe BV, Maastricht, The
Netherlands) was placed on the L5 vertebra spinous process in the sagittal plane to identify
the starting point of the sacrum. The probe was moved caudally to visualize the sacral
medial crest. Continuing in the lateral direction, the probe was used to locate the inter-
mediate sacral crest. After obtaining an optimal US image at the S2 level, a block needle
(50 mm, 21G short bevel) (Stimuplex A, B. Braun, Germany) was advanced craniocaudally
until bone contact was achieved. Before LA injection, the needle was aspirated to exclude
inadvertent intravascular placement of the tip. Marcaine (0.25%; 0.5 mL/kg; maximum
10 mL) was injected between the multifidus muscle and the intermediate sacral crest. The
same block procedure was repeated on the patient’s other side (Figure 1).

Figure 1. Anatomical representation of the sacral erector spinae plane block under ultrasound
guidance. IC: intermediate crest; MM: multifidus muscle; S1: first sacral vertebra; S2: second sacral
vertebra. The sacral erector spinae plane block application.

2.4.2. Ring Block

Pediatric surgeons routinely perform ring blocks during circumcision at our centers.
Under general anesthesia, before initiating the surgical procedure, the pediatric surgeon
administered non-US-landmark guided LA. Using a 25-gauge needle, the base of the penile
shaft was injected at 3, 6, 9, and 12 o’clock positions with 0.5 mg/kg (maximum 20 mg or
maximum 8 mL) of 0.25% marcaine. The LA mixture was administered equally at these
clock positions.

2.5. Outcome Measures

The primary outcome measure was postoperative FLACC score at 1 h after surgery.
The scores range from 0 to 10, with 0 indicating no pain, 1-3 indicating mild pain, 4-6 indi-
cating moderate pain, and 7-10 indicating severe pain [22].

The secondary outcome measures were FLACC scores at 0, 2, 4, and 6 h after surgery,
the total dose of rescue analgesia administered to each patient, the time between surgery
and the first rescue analgesia, complications, and parental satisfaction. Additionally, the
age, weight, height, surgery duration (the surgery time was defined as the duration from
the surgical incision to the completion of the surgical procedure), and ASA classification
of each patient were documented. Parental satisfaction was assessed using a Likert scale,
with 1 indicating “not satisfied at all”, 2 “unsatisfied”, 3 “neutral”, 4 “satisfied”, and
5 “very satisfied”.
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2.6. Sample Size and Statistical Analyses

The primary outcome of this study was the postoperative FLACC scores 1 h after
surgery. A 2-point difference in FLACC scores 1 h after surgery was considered clinically
important [23]. A pilot study including both the ring block group (n = 10) and the S-ESPB
group (n = 10) was conducted to determine the sample size. In the ring block group, the
postoperative FLACC score at 1 h after surgery was 4.1 £ 1.9, whereas it was 2.0 + 0.82 in
the S-ESPB group. Based on these data, using an independent groups t-test model with a
Cohen’s D effect size of 1.052, it was calculated that each group would need 21 patients to
achieve 95% power with a maximum type I error of 5%. Considering the potential dropout
rate, the required sample size was determined to be 25 patients per group, resulting in a
total of 50 patients. The study was stopped when the specified 50 patients were reached.

The data collected from the study were analyzed using IBM SPSS Statistics for Win-
dows, version 26.0 (IBM Corp., Armonk, NY, USA). The Shapiro-Wilk test was used to
assess the normality of data distribution. Continuous variables are expressed as mean and
standard deviation or median (25-75 percentiles). Categorical variables are presented as
frequencies and percentages. Continuous variables with a normal distribution were ana-
lyzed using the independent samples t-test, while those without a normal distribution were
analyzed using the Mann-Whitney U test. Pearson’s chi-square test was used to compare
categorical variables. A Kaplan—Meier curve was constructed to address the first need for
rescue analgesia, and groups were compared using the log-rank test. A p-value < 0.05 was
considered statistically significant within a 95% confidence interval.

3. Results

Among the 56 patients found eligible for this study, 6 had their surgeries canceled
because of upper respiratory tract infections. The remaining 50 patients were randomized
and treated according to the study protocols for the relevant group, with 25 patients in
Group R and 25 in Group S (Figure 2).

[ s oragoey =50) |

Excluded (n= 6)

+ Mot meeting inclusion criteria (n= 0)

« Declined to participate (n= 0}

« Upper respiratory tract infection (n= 6)

| Randomized (n= 50) |

l Allocation l
Allocated to intervention (n= 25) Allocated to intervention (n= 25)
+ Received S-ESPB with LA mixture (n= 25) + Received ring block with LA mixture (n= 25}
+ Did not receive allocated intervention (n= 0) + Did not receive allocated intervention (n= 0}
Follow-Up
» Lost to follow-up (n=0) + Lost to follow-up (n=0)
+ Discontinued intervention (n= 0) + Discontinued intervention (n= 0)
v Analysis l
Analyzed (n= 25) Analyzed (n= 25)
+ Excluded from analysis (n=0) + Excluded from analysis {n= 0)

Figure 2. Consolidated standards of reporting trials flow study diagram describing patient progress
through the study. S-ESPB, sacral erector spinae plane block; LA, local anesthetic.
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The demographic characteristics of the patients were comparable between the groups,
with no significant differences in age, height, weight, surgery duration, or ASA classification
(Table 1).

Table 1. Analysis of demographic and clinical variables between groups.

Factors Group R (n = 25) Group S (n = 25)
Age (years) 7.56 +1.82 8.07 £1.88

ASA

I 23 (92%) 25 (100%)

I 2 (8%) 0 (0%)

Height (cm) 129.76 + 8.38 129.93 £ 10.46
Weight (kg) 28.24 £7.89 31.22 £8.40
Surgery time (min) 38.20 £ 11.53 38.15 £9.91

Data presented as mean =+ standard deviation, or n (%). kg, kilogram; cm, centimeter; min, minutes; ASA,
American Society of Anesthesiologists physical status score.

Postoperative pain intensity in the two randomized groups was evaluated using
the FLACC scale. The postoperative pain scores were compared between groups and
time points.

Group R exhibited statistically significantly higher FLACC scores at all time (0, 1, 2,
4, and 6 h) points (respectively, p = 0.013, p < 0.001, p = 0.004, p = 0.006, and p = 0.002)
(Table 2).

Table 2. Analysis of FLACC scores at different times in groups.

Time (h) Group R (n = 25) Group S (n = 25) p Value
Oth 3(3-5) 2(2-3) 0.013
1st 4 (3-5) 3(2-3) <0.001
2nd 4 (3-5) 2(2-3) 0.004
4th 4 (3-5) 3 (1-4) 0.006
6th 4 (2-5) 2(0-3) 0.002

Data presented as median (25-75 percentiles). FLACC, face, legs, activity, cry, and consolability.

Comparisons between groups were made for parental satisfaction (measured by a
Likert scale ranging from 1 to 5), rescue analgesic consumption (as mg/kg of ibuprofen),
time to first analgesic requirement, and postoperative complications during the first 6 h
after surgery.

At the end of the study, postoperative rescue analgesia was applied to 88% of all
patients (44 patients). When the groups were compared in terms of rescue analgesia
application, the time until the first analgesic requirement was shorter in Group R patients
than in Group S, and this difference was statistically significant (1 [0-1] vs. 4 [2-6]; p = 0.002)
(Figure 3).
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Figure 3. Kaplan-Meier plot showing the percentage of patients not requiring rescue analgesia over
time. The Kaplan-Meier curves were compared using the log-rank test.

Additionally, higher doses of rescue analgesics were required in Group R than in
Group S at baseline and hours 1, 2, 4, and 6. Significant differences were observed between
the groups at only hours 1 and 4 (p = 0.004 and p = 0.021, respectively) (Figure 4). Group
R required more rescue analgesia than Group S (as mg/kg of ibuprofen) (27.3 [20-30]
vs. 10 [10-10]; p < 0.001). In the final assessment of the secondary outcomes, we found
that parental Likert ratings were significantly lower in Group R than in Group S (3 [3-3]
vs. 4 [4-5]; p = 0.001). Complications were observed in four patients, all in Group R,
with three patients having hematomas, and one patient experiencing urinary retention.
No complications were observed in Group S. However, a between-group comparison of
complications showed that the difference was not statistically significant (p = 0.110).

20 T

59 :
OE ‘ [ Group R
0~ 1 I
oo ‘ 1 " Group S
il | | |
®O 150 I 1
Lt : T | |
OU | | !
== |
BT 100 | | |

] !
Q2 | : ‘ |
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nCc !
(&0

0

Oth st 2nd at* bth

Postoperative time (hour)

Figure 4. The changes in rescue analgesic doses in different time intervals. *, p < 0.05; mg, milligram;
ClI, confidence interval.

4. Discussion

In this prospective, randomized, multicenter study, S-ESPB was more effective than
ring blocks for postoperative pain relief after circumcision in pediatric patients. Pain after
circumcision is typically severe for the first 2 h, but acute pain and discomfort persist for
some time [24]. The ring block was first used in circumcision surgery by Broadman et al.
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This block is simple to administer, has a short-duration effect, and provides low analgesic
power [7]. S-ESPB was first used for analgesic purposes by Tulgar et al. in 2019 in pilonidal
sinus surgery [8]. Subsequently, this technique was used for postoperative analgesia after
various pediatric procedures, and its usefulness has been well documented [12-15,17].

The precise mechanism of action of S-ESPB remains unclear; however, recent anatomi-
cal and radiological investigations provide insights into its analgesic efficacy. Keles et al.
demonstrated in their cadaveric study that radiopaque dye injected via median and in-
termediate approaches spread into superficial tissues (51-55), as well as erector spinae
compartments extending from L2 to S3. Interestingly, the anterior spread of dye towards the
sacral nerves (52-55) was only observed with the median approach [19]. These anatomical
findings support the hypothesis that the analgesic effect of S-ESPB in circumcision surgery
may result from the spread of local anesthetic anteriorly towards sacral and pudendal nerve
branches. Further anatomical studies and clinical correlation are needed to confirm these
findings and fully elucidate the mechanism underlying S-ESPB’s effectiveness in pediatric
circumcision analgesia.

S-ESPB has been applied in pediatric surgeries, including hypospadias [12-14], abdom-
inal surgery, and lower extremity procedures [17,25]. These studies consistently reported
that S-ESPB significantly reduces postoperative pain scores and decreases the need for
rescue analgesia. In our study, FLACC scores were consistently lower at all time points
in Group S compared to Group R. Patients who received the ring block exhibited higher
FLACC scores at baseline and 1, 2, 4, and 6 h post intervention. This difference was most
prominent between the baseline and the second hour, suggesting that the ring block was
insufficient to manage acute circumcision pain adequately during the first two hours. The
low FLACC scores observed in our study demonstrate that S-ESPB provides superior pain
control compared to the ring block in pediatric patients. This superiority was particu-
larly evident during the first two postoperative hours when pain intensity tends to peak
after circumcision.

In another study, patients who received S-ESPB had significantly lower FLACC scores
at the fourth and sixth postoperative hours, underscoring the effectiveness of S-ESPB in
controlling pain during the later stages of recovery [26]. However, our findings suggest
a more comprehensive and consistent analgesic effect of S-ESPB across all time points,
including the early acute phase (0, 1, 2 h). The primary distinction between these studies lies
in the ability of S-ESPB to effectively manage acute pain, particularly in the critical first two
hours following circumcision. Our results highlight the importance of early postoperative
pain control, as circumcision is associated with sharp, acute pain immediately following the
procedure. Effective management of this acute pain is crucial for improving patient comfort
and reducing the need for early rescue analgesia. Our study not only supports previous
research on the efficacy of S-ESPB but also extends these findings by demonstrating its
superior efficacy in the critical early postoperative period, thereby reinforcing its potential
as a superior pain management technique.

The primary regional anesthesia techniques used for circumcision analgesia include
caudal block, penile block, pudendal block, and ring infiltration [27]. Previous studies
have demonstrated the superiority of regional techniques over penile ring infiltration in
terms of prolonged analgesia and a reduced need for rescue analgesia [4,28]. Among
these, caudal block has been shown to provide more effective and longer-lasting analgesia
than penile block [29,30]. Caudal block, although highly effective in providing analgesia,
carries the risk of motor blockade and urinary retention, making it less ideal for ambulatory
procedures [29]. Pudendal block offers broader coverage of the perineal and penile regions
but requires more technical expertise and carries a higher risk of vascular injury [31].



Healthcare 2025, 13, 653

9of 12

Studies have shown that patients who receive S-ESPB experience a reduced need for
rescue analgesia during the postoperative period and a longer delay in the time to the first
use of rescue analgesia [32-35]. The duration of ring block after circumcision surgery is
short, and patients usually need rescue analgesia early on [4,6]. Although our study was
limited to the first 6 h after surgery, the number of patients requiring rescue analgesia and
the amount of rescue analgesia consumed were lower in patients who underwent S-ESPB
than in patients who underwent ring block. Thus, S-ESPB appears to minimize the need
for rescue analgesia by providing pain relief and comfort. Notably, some patients who
received S-ESPB did not feel the need for rescue analgesia. This indicates that, in some
cases, S-ESPB alone can provide sufficient analgesia, eliminating the need for additional
analgesics. Effective analgesia provided by S-ESPB increases patient comfort and reduces
analgesic consumption, thereby reducing related side effects and costs. Because the patients
were discharged in the eighth hour after surgery, we did not have any information about
pain at night or the following day. This is a limitation of our study.

Although ring block is commonly used in circumcision surgery, it is associated with
a risk of bleeding and hematoma formation [6]. By contrast, the use of S-ESPB during
hypospadias surgery, which is also performed in the penile region, has been found to
minimize the risks of these complications [13]. Although S-ESPB is a deeper block, it is
associated with a lower risk of complications than ring block because it is away from
critical areas such as vascular structures. We observed no complications in patients who
received the S-ESPB block. Among those who received ring block, three patients developed
hematomas, and one experienced urinary retention. These findings indicate that S-ESPB
offers significant advantages in terms of both efficacy and safety, supporting its increased
use in relevant pediatric surgeries, especially those involving the urogenital system.

We found that parental satisfaction scores on a Likert scale were significantly higher
for patients who received S-ESPB than for those who received ring block. This result
demonstrates that S-ESPB increases parents’ confidence in the recovery process of their
child. It also implies that the S-ESPB provides more effective pain management than the
ring block.

Limitations

The limitations of this study include the fact that circumcision is a day surgery, and
patients are discharged approximately 8 h after the procedure (after confirming that there is
no motor weakness or globe development). Although we followed the first 6 h in our study,
our main aim was to evaluate acute pain in the first few hours. However, the lack of a
long-term follow-up prevented us from assessing the prolonged analgesic effects of S-ESPB
beyond this early phase. Since the duration of action of S-ESPB in pediatric patients is not
well established, it remains unclear whether its effects extend beyond the first postoperative
hours and if it reduces the likelihood of delayed pain during the first night or following
days. Additionally, we could not evaluate whether patients experienced breakthrough pain
requiring additional analgesics at home. Although post-discharge follow-up via phone is
less reliable than face-to-face follow-up, it is preferable to no post-discharge follow-up. The
revision of the short-term follow-up duration of 6 h in this study will allow assessments
of the long-term sustainability of the analgesic effects provided by S-ESPB. Future studies
with longer follow-up durations, including pain assessments at later time points (e.g., 12,
24, and 48 h postoperatively), as well as objective measures of analgesic consumption
at home, will help determine the sustained benefits of S-ESPB for postoperative pain
management in pediatric patients. A further limitation of our study was that the ring
blocks were performed by surgeons rather than anesthesiologists. Additionally, sacral ESP
block may hypothetically cause motor weakness. Although no such cases were reported in
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our study, this potential risk should be considered. Future studies in which objective motor
function assessments are performed postoperatively may provide further insights into this
theoretical concern.

5. Conclusions

The S-ESPB group exhibited significantly lower pain scores and analgesia require-
ments, and significantly higher parental satisfaction and complication-free analgesia com-
pared with the ring block group. Based on our study findings, S-ESPB can be safely and
effectively used for pain control in pediatric patients undergoing circumcision surgery.

Author Contributions: Conceptualization, M.H.S. and M.S.T.; methodology, M.H.S. and B.K; soft-
ware, M.H.S. and Y.T; validation, M.H.S. and B.H.; formal analysis, M.H.S. and L.A. (llhami Aksoy);
investigation, M.H.S. and I.A. (ibrahim Akkoyun); resources, M.H.S. and M.E.B.; data curation,
M.H.S., BK., M.E.B. and N.A_; writing—original draft preparation, M.H.S. and M.S.T.; writing—
review and editing, M.H.S. and N.A_; visualization, M.H.S. and B.K.; supervision, M.H.S. and Y.T.;
project administration, M.H.S. and B.H.; funding acquisition, M.H.S. and M.S.T. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: This study received ethical approval from the Ethics Com-
mittee of Harran University Faculty of Medicine on 30 October 2023 (approval no. 23.20.33) and
from the Ethics Committee of Konya City Hospital on 2 November 2023 (approval no. 11-37). All
procedures were conducted in accordance with the principles of the Declaration of Helsinki.

Informed Consent Statement: Written and verbal informed consent was obtained from all partic-
ipants and their parents. For illiterate participants, only verbal consent was obtained, while both
written and verbal consent were provided by their parents.

Data Availability Statement: The data presented in this study can be made available upon request
from the corresponding author due to ethical considerations.

Conflicts of Interest: The authors declare that they have no known competing financial interests or
personal relationships that could have appeared to influence the work reported in this paper.

Abbreviations

LA, Local Anesthetic; ESPB, Erector Spinae Plane Block; S-ESPB, Sacral ESPB; FLACC, Face,
Legs, Activity, Cry, and Consolability; CONSORT, Consolidated Standards of Reporting Trials; ASA,
American Society of Anesthesiologists; EKG, Electrocardiogram; SpO2, Oxygen Saturation; EtCO2,

End-tidal Carbon Dioxide; IV, Intravenous; MAC, Minimum Alveolar Concentration; US, Ultrasound.

1. Altas, C.; Kiigiikosman, G.; Yurtlu, B.S.; Rahsan, D.O.; Bengii, G.A; Ozcan, P; Murat, C.; Hilal, A.; Volkan, H.; Is1l, O.T. Anesthesia
methods used by anesthetic specialists for circumcision cases: National survey study for Turkey. Saudi Med. ]. 2017, 38, 75.

[CrossRef] [PubMed]

2. Semsroth, M.; Gabriel, A.; Sauberer, A.; Wuppinger, G. Regional anesthetic procedures in pediatric anesthesia. Anaesthesist 1994,

43, 55-72. [CrossRef]

3. Morrison, K.; Herbst, K.; Corbett, S.; Herndon, C.D. Pain management practice patterns for common pediatric urology procedures.
Urology 2014, 83, 206-210. [CrossRef] [PubMed]

4. Irwin, M.G.; Cheng, W. Comparison of subcutaneous ring block of the penis with caudal epidural block for post-circumcision
analgesia in children. Anaesth Intensive Care 1996, 24, 365-367. [CrossRef] [PubMed]

5. Toprak, H.; Kandemir, E. Comparison of the effects of ring block and dorsal penile nerve block on parental satisfaction for

circumcision operation in children: Randomized controlled trial. Pediatr. Surg. Int. 2024, 40, 101. [CrossRef]
6.  Hardwick-Smith, S.; Mastrobattista, ].M.; Wallace, P.A.; Ritchey, M.L. Ring block for neonatal circumcision. Obs. Gynecol. 1998, 91,

930-934. [CrossRef]


https://doi.org/10.15537/smj.2017.1.15632
https://www.ncbi.nlm.nih.gov/pubmed/28042634
https://doi.org/10.1007/s001010050033
https://doi.org/10.1016/j.urology.2013.08.041
https://www.ncbi.nlm.nih.gov/pubmed/24139358
https://doi.org/10.1177/0310057X9602400311
https://www.ncbi.nlm.nih.gov/pubmed/8805893
https://doi.org/10.1007/s00383-024-05681-5
https://doi.org/10.1016/S0029-7844(98)00093-3

Healthcare 2025, 13, 653 11 of 12

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Broadman, L.; Hannallah, R.; Belman, B.; Elder, P.; Ruttimann, U.; Epstein, B. Post-circumcision analgesia: A prospective
evaluation of subcutaneous ring block of the penis. Anesthesiology 1987, 67, 399—402. [CrossRef]

Tulgar, S.; Senturk, O.; Thomas, D.T.; Deveci, U.; Ozer, Z. A new technique for sensory blockage of posterior branches of sacral
nerves: Ultrasound-guided sacral erector spinae plane block. J. Clin. Anesth. 2019, 57, 129-130. [CrossRef]

Hamilton, D.L. The erector spinae plane block: Time for clarity over anatomical nomenclature. J. Clin. Anesth. 2020, 62, 109699.
[CrossRef]

Kilicaslan, A.; Aydin, A.; Kekec, A.F.; Ahiskalioglu, A. Sacral erector spinae plane block provides effective postoperative analgesia
for pelvic and sacral fracture surgery. J. Clin. Anesth. 2020, 61, 109674. [CrossRef]

Marrone, E; Pullano, C. Unilateral Sacral Erector Spinae Plane Block: Additional Experience. A&A Pract. 2024, 18, e01806.
[CrossRef]

Elbadry, A.A.; Elrahwan, S.M.; Mostafa, T.A.H.; Elahwal, L. Analgesic effect of sacral erector spinae, penile and caudal block after
hypospadias surgery: A randomized single-blind controlled trial. Eqypt J. Anaesth. 2023, 39, 563-570. [CrossRef]

Aksu, C.; Gurkan, Y. Sacral erector spinae plane block with longitudinal mid-line approach: Could it be the new era for pediatric
postoperative analgesia. J. Clin. Anesth. 2020, 59, 38-39. [CrossRef]

Bansal, T.; Kumar, P; Kadian, Y.; Jain, M.; Singh, A.K; Lal, J.; Singhal, S. Comparison of ultrasound-guided sacral erector
spinae plane block and caudal epidural block for analgesia in pediatric patients undergoing hypospadias repair: A double-blind,
randomized controlled trial. Indian |. Anaesth. 2024, 68, 725-730. [CrossRef]

Oksuz, G.; Arslan, M.; Bilal, B.; Gisi, G.; Yavuz, C. Ultrasound-guided sacral erector spinae block for postoperative analgesia in
pediatric anoplasty surgeries. J. Clin. Anesth. 2020, 60, 88. [CrossRef]

Pullano, C.; Marrone, E; Paventi, S. A bilateral single level sacral erector spinae plane (S-ESP) block for gender reassignment
surgery. Minerva Anestesiol. 2024, 90, 581-582. [CrossRef]

Gupta, A.; Kaur, J.; Kumar, R. Unilateral sacral erector spinae plane block for lower limb surgery in children. Anaesth Rep. 2022,
10, €12199. [CrossRef]

Marrone, F; Paventi, S.; Tomei, M.; Failli, S.; Crecco, S.; Pullano, C. Unilateral sacral erector spinae plane block for hip fracture
surgery. Anaesth. Rep. 2024, 12, €12269. [CrossRef]

Keles, B.O.; Salman, N.; Yilmaz, E.T.; Birinci, H.R.; Apan, A.; Ince, S.; Ozya§ar, AF; Uz, A. Comparison of the median and
intermediate approaches to the ultrasound-guided sacral erector spinae plane block: A cadaveric and radiologic study. Korean J.
Anesthesiol. 2024, 77, 156-163. [CrossRef]

Diwan, S.; Garud, R.; Sancheti, P. Deciphering the mechanism of continuous sacral erector spinae block: A cadaveric study. Turk.
J. Anaesthesiol Reanim. 2022, 50, 471-473. [CrossRef]

Moher, D.; Hopewell, S.; Schulz, K.F; Montori, V.; Getzsche, P.C.; Devereaux, PJ.; Elbourne, D.; Egger, M.; Altman, D.G.
CONSORT 2010 explanation and elaboration: Updated guidelines for reporting parallel group randomized trials. BMJ 2010, 340,
869. [CrossRef]

Merkel, S.I.; Voepel-Lewis, T.; Shayevitz, ].R.; Malviya, S. The FLACC: A behavioral scale for scoring postoperative pain in young
children. Pediatr. Nurs. 1997, 23, 293-297. [PubMed]

Crellin, D.; Harrison, D.; Santamaria, N.; Babl, FE. Comparison of the Psychometric Properties of the FLACC Scale, the MBPS and
the Observer Applied Visual Analogue Scale Used to Assess Procedural Pain. . Pain Res. 2021, 14, 881-892. [CrossRef] [PubMed]
Dalens, B.; Vanneuville, G.; Dechelotte, P. Penile block via the subpubic space in 100 children. Anesth. Analg. 1989, 69, 45.
[CrossRef]

Tripathy, D.K,; Talawar, P.; Dhar, M.; Sangadala, P.; Kumar, D. Comparision of analgesic efficacy of ultrasound-guided sacral
erector spinae plane block with caudal epidural block in children undergoing lower abdominal and lower limb surgery under
general anaesthesia: An exploratory randomized control trial. Reg. Anesth. Pain Med. 2023, A12—-A13. [CrossRef]

Ozen, V,; Sahin, AS.; Ayyildiz, E.A.; Acik, M.E,; Eyileten, T.; Ozen, N. Comparison of Caudal Block and Sacral Erector Spina
Block for Postoperative Analgesia following Pediatric Circumcision: A Double-Blind, Randomized Controlled Trial. Urol. Int.
2024, 108, 292-297. [CrossRef]

Brennan, L.J. Modern day-case anaesthesia for children. Br. ]. Anaesth. 1999, 83, 91-103. [CrossRef]

Holder, K.J.; Peutrell, ].M.; Weir, PM. Regional anaesthesia for circumcision. Subcutaneous ring block of the penis and subpubic
penile block compared. Eur. . Anaesthesiol. 1997, 14, 495-498. [CrossRef]

Canakci, E.; Yagan, O.; Tas, N.; Mutlu, T.; Cirakoglu, A.; Benli, E. Comparison of preventive analgesia techniques in circumcision
cases: Dorsal penile nerve block, caudal block, or subcutaneous morphine? J. Pak. Med. Assoc. 2017, 67, 159-165.

Comez, M.S,; Pelin, A. Regional anesthesia in circumcision surgery: Which of the two things is better? Eurasian |. Med. 2022, 54,
4-7. [CrossRef]

Singh, VK; Gupta, A.; Gupta, A.; Choudhuri, P.; Gangwal, M. Comparison of the Analgesic Efficacy of Ultrasound-Guided
Transperineal Approach Using Pudendal Nerve Block Versus Caudal Block in Children Undergoing Urological Surgeries: A
Randomized Controlled Trial. Cureus 2024, 16, e74244. [CrossRef] [PubMed]


https://doi.org/10.1097/00000542-198709000-00019
https://doi.org/10.1016/j.jclinane.2019.04.014
https://doi.org/10.1016/j.jclinane.2020.109699
https://doi.org/10.1016/j.jclinane.2019.109674
https://doi.org/10.1213/XAA.0000000000001806
https://doi.org/10.1080/11101849.2023.2235149
https://doi.org/10.1016/j.jclinane.2019.06.007
https://doi.org/10.4103/ija.ija_13_24
https://doi.org/10.1016/j.jclinane.2019.08.006
https://doi.org/10.23736/S0375-9393.23.17955-7
https://doi.org/10.1002/anr3.12199
https://doi.org/10.1002/anr3.12269
https://doi.org/10.4097/kja.23604
https://doi.org/10.5152/TJAR.2022.21294
https://doi.org/10.1136/bmj.c869
https://www.ncbi.nlm.nih.gov/pubmed/9220806
https://doi.org/10.2147/JPR.S267839
https://www.ncbi.nlm.nih.gov/pubmed/33833566
https://doi.org/10.1213/00000539-198907000-00008
https://doi.org/10.1136/rapm-2023-ESRA.21
https://doi.org/10.1159/000538323
https://doi.org/10.1093/bja/83.1.91
https://doi.org/10.1097/00003643-199709000-00003
https://doi.org/10.5152/eurasianjmed.2022.20402
https://doi.org/10.7759/cureus.74244
https://www.ncbi.nlm.nih.gov/pubmed/39583595

Healthcare 2025, 13, 653 12 of 12

32.

33.

34.

35.

Pinar, P; Yesiltas, S.; Tiirkay, M.; Karaaslan, K.; Tiirkoz, A. Ultrasound-guided erector spinae plane block in patients undergoing
pediatric abdominal surgery: A randomized study. Ain. Shams J. Anesth. 2022, 14, 46. [CrossRef]

Piraccini, E.; Antioco, M.; Maitan, S. Ultrasound-guided sacral erector spinae plane block: A useful tool for radicular pain
treatment. J. Clin. Anesth. 2020, 59, 11-12. [CrossRef] [PubMed]

Elghamry, M.R.; Messbah, W.E.; Abduallah, M.A; Elrahwan, S.M. Role of ultrasound-guided sacral erector spinae plane block
for postoperative analgesia in pilonidal sinus surgery: A randomized trial. J. Anaesthesiol Clin. Pharmacol. 2024, 40, 653-658.
[CrossRef]

Keles, B.O.; Yilmaz, E.T. The effect of an ultrasound-guided sacral erector spinae plane block on the postoperative pain of lumbar
discectomy: A randomized controlled trial. Minerva Anestesiol. 2024, 90, 369-376. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s42077-022-00246-x
https://doi.org/10.1016/j.jclinane.2019.06.011
https://www.ncbi.nlm.nih.gov/pubmed/31176955
https://doi.org/10.4103/joacp.joacp_226_23
https://doi.org/10.23736/S0375-9393.23.17830-8

	Introduction 
	Materials and Methods 
	Ethics Approval and Registration 
	Patient Population and Inclusion/Exclusion Criteria 
	Randomization 
	Standard General Anesthesia and Postoperative Analgesia Protocol 
	Ultrasound-Guided Sacral Erector Spinae Plane Block 
	Ring Block 

	Outcome Measures 
	Sample Size and Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

