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Abstract

Purpose: Circumcision is one of the most common surgeries performed in the pediatric population.
Multiple regional analgesic techniques, including caudal (CB) and penile block (PB), have cham-
pioned as offering optimal analgesia for circumcision in the post-neonatal pediatric population
without clear consensus. This meta-analysis sought to investigate CB and PB’s analgesic efficacy
and the impact on postoperative analgesic requirements in pediatric circumcisions. Methods: A
comprehensive literature search of PubMed, Google Scholar, and Cochrane Library (1966-2016)
was completed to identify all published randomized control trials (RCTs). Keywords searched in-
cluded “circumcision”, “caudal block”, “penile block”, and “analgesia”. Inclusion criteria were li-
mited to the comparison of PB versus CB in children less than 18 years of age and its efficacy to-
wards circumcision. The efficacy, time to first additive analgesia, time to first micturition, dura-
tion of prolonged motor blockade, incidence of vomiting, and length of stay were analyzed. Results:
9 RCTs involving 574 children (N = 287 in CB and PB) were included. No differences in analgesic
efficacy (relative risk (RR) = 0.983, 95% confidence interval (CI) = 0.95 to 1.02; p = 0.328) or time
to first additive analgesia were observed (standardized difference in mean (SDM) = 0.438, 95% CI
=-0.04 to 0.92; p = 0.073). Time to first micturition (SDM = 0.680, 95% CI = 0.40 to 0.96; p < 0.001)
and motor block duration (SDM = 0.707, 95% CI = 0.19 to 1.22; p = 0.007) were significantly pro-
longed in patients receiving CB. No differences were observed between groups in regards to the
incidence of vomiting (RR = 1.56, 95% CI = 0.91 to 2.67; p = 0.107) and length of stay (SDM = 0.741,
95% CI = -0.05 to 1.53; p = 0.066). Conclusion: CB and PB offer similar analgesic success rates for
pediatric patients (age 18 months to 16 years) undergoing circumcision. CB is associated with a
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trend towards longer duration of analgesia, but is associated with prolonged urinary retention
and delayed ambulation. CB use is recommended in non-ambulatory children, whereas PB is rec-
ommended in ambulatory children.
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1. Introduction

Male circumcision is the most common pediatric surgical procedure performed globally [1] [2]. Worldwide re-
gional prevalence varies significantly due to social, cultural, and religious influences [3]. Circumcision is nearly
universal in northern Africa and Muslim Asian countries; whereas prevalence is approximately 15% in sub-Sah-
aran Africa and the United Kingdom [3]. A 2010 report by the Centers for Disease and Prevention (CDC) re-
ported 80% of males between the ages of 14 - 59 years were circumcised in the United States (US) [4] [5]. The
CDC estimates that only 58.3% of circumcisions in the US occur during the initial birth hospitalization, result-
ing in a significant proportion of male children requiring circumcisions as toddlers or adolescents [6].

Reports of medical benefits have contributed to the high prevalence rates of circumcision in the US. Morris et
al. (2014) reported that over the course of a circumcised male’s lifetime, the benefits of circumcision exceed the
risks by a ratio of 100:1 [5]. The only risks associated with circumcision were surgical complications such as
wound infections, whereas the benefits included reduction in urinary tract infections, pyelonephritis, candidiasis,
and sexually transmitted infections [5]. The reduced risk of infections is attributed to decreased accumulation of
bacteria on the head of penis [5] [7]. Circumcision also reduces the transmission of viruses like human immu-
nodeficiency virus (HIV) and human papilloma virus (HPV) [5]. Additionally, a recent systematic review by
Morris and Krieger (2013) involving 19,542 uncircumcised and 20,931 circumcised men demonstratedno ad-
verse effects of circumcision on sexual function, sensitivity, or sexual satisfaction [8]-[10].

Inadequate pain management during circumcision has been associated with altered sensory processing result-
ing in heightened response to future painful stimuli [11]-[14]. Taddio et al. (1997) reported immunization asso-
ciated pain increased in circumcised children compared touncircumcised children [14]. Insufficient analgesia-
with a placebo during circumcisions was associated with increased future pain sensation in contrast to analgesia
with topical anesthetic [14]. Thus adequate analgesia is imperative in circumcision. The most efficient analgesic
during circumcision is regional anesthesia, namely caudal (CB) and penile blocks (PB) [15] [16].

CB is a regional anesthesia that is most often used for infra-umbilical incisions, particularly inguinal hernia
repair and circumcision [17]. This technique initially uses general anesthesia to sedate the patient and facilitate
local anesthetic placement into the caudal epidural space. A study by Shanthanna et al. (2014) reported that
landmark ambiguity resulted in up to a 20% technical failure requiring additional postoperative analgesia [18].
Similar to CB, PB is also commonly performed with general anesthesia as it facilitates block placement. There
are two types of PB: 1) dorsal nerve penile block which injects a local anesthetic below the pubic bone at the
base of the penis and 2) a subcutaneous ring block which injects local anesthetic around the base of the penile
shaft [16] [19].

Controversy over the efficacy of these two techniques exists, as some studies have suggesteda decreased effi-
cacy and increased block failure rate for CB [18] [20] [21]. A Cochrane systematic review (2008) which in-
cluded 4 studies concluded that there wereno differences in the success rate or analgesic duration between CB
and PB, thoughCB resulted in a longer duration of motor block [22]. This meta-analysis updates the previous
Cochranesystematic review (2008) byincludingfive additional randomized control trials (RCT)in an attempt to
more precisely define the optimal anesthetic technique for non-neonatal circumcisions.

2. Materials and Methods
2.1. Study Selection

A comprehensive search of all published RCTs comparing CB and PB during circumcision was conducted using
PubMed, Google Scholar, and Cochrane Central Registry of Controlled Trials (1966-2015). Additional citations
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were searched using references retrieved from prior publications (Figure 1). The last search was conducted on
January 28, 2016 and only articles conducted in English were considered. Keywords searched included all com-
binations of “caudal block”, “penile block”, and “analgesia” in circumcision. The inclusion criteria were limited
to RCTs in circumcision, pediatric population (<18 years), comparison of PB and CB, and availability of the
event efficacy with sample size. In case of duplicate publications, only the most recent and updated report of the
clinical trial was included. The study is compliant with PRISMA guidelines.

2.2. Data Extraction

Articles retrieved from this search were assessed for eligibility and data pertaining to patients, intervention,
comparison groups, outcomes, and methodology were abstracted. The primary clinical outcome of interest wa-
sefficacy, defined as number of patientsrequiring no additional pain relief within the first two hours of surgery.
Secondary outcomes included time to first additive analgesia, time to first post-circumcision micturition, dura-
tion of prolonged motor blockade, risk of vomiting, and length of stay.

2.3. Statistical Analysis

For each trial, relative risk (RR) with a 95% confidence interval (Cl) for efficacy and vomiting were calculated.
Standard difference in mean (SDM) with 95% CI were calculated for time to first additive analgesia, time to first
micturition post-circumcision, and duration of motor blockade. Meta-analysis of the pooled data was performed
using the Comparative Meta-Analysis software Version 3 (Biostat, Englewood, NJ). For individual studies re-
porting zero events in any group, a continuity correction factor of 0.5 was adopted to calculate the RR and va-
riance. In the event of zero events in both groups, the RR was not calculable and the study was excluded from
the meta-analysis. Both the fixed effects model and random-effects model were considered, depending on the
heterogeneity of the included studies. To assess the heterogeneity between studies, both Cochrane’s Q statistic

1,142 records identified 2 records identified
through database searches through other sources

1,144 records screened

977 records excluded
894 not randomized control trials
44 duplicates
39 not in English

167 records assessed
for eligibility

158 records excluded

156 did not meet inclusion criteria
2 irrelevant clinical data

9 studies included in
this meta-analysis

Figure 1. CONSORT diagram of the study selection process.
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and 17 statistic were used. Heterogeneity was considered statistically significant when p < 0.05 or 1> > 50. If he-
terogeneity was observed, data was analyzed using a random-effects model. In the absence of heterogeneity, a
fixed-effects model was assumed.

In the cases of trials reporting results as a median and range, mean and standard deviation was estimated
based on Hozo et al. (2005) and Bland (2015) [23] [24]. Outliers as mentioned in the original RCT were not in-
cluded in the analysis. For all the outcomes, publication bias was first evaluated using a funnel plot, and further
evaluated with Egger’s and Begg’s tests. Subgroup analysis was performed based on the anestheticused, bupi-
vacaine orlevobupivacaine. A two-tailed p-value of < 0.05 was considered statistically significant.

3. Results
3.1. Demographic Characteristics of the Studies

A total of nine RCTs were identified involving 574 children, age 18 months to 16 years (Table 1). The children
were equally divided with 287 patients in each group receiving either CB or PB for circumcision. Seven of the
nine trials used bupivacaine, while two of the nine trials used levobupivacaine.

Table 1. Characteristics of the randomized control trials comparing caudal block and penile block in circumcision (1966-

2015).
T'Tg © Time to 1%
. Mean Mean Mean Mean - additive
IV age age weight weight culelIe analgesia
Author, N criteria ( ?’s) ( gs) (kg) (kg) Medication dose ~ Medication dose  analgesia (ming) PB F/U
year age range )éB )F/>B CgB Pg CB group PB group (min) (hrs)
(yrs) CB group group
group group group group (mean +
(mean + sD)
SD)
Yeoman et 625+ 65+ 0.5% bupivacaine  0.5% bupivacaine
al, 1083 8 191012 “aom o 23 282 niyr+2ml) (1 mU3yn) - - !
Vater & 0.25% 0.5% bupivacaine
Wandless, 50 1t013 5;3 41 426; 2(;'331 1%121 bupivacaine (1-5yrs-3mL; iég Jg 25%461 24
1985 ' ' ' ' (0.5 mL/kg) 6-12 yrs - 4 mL) ' '
Irwin & 0.25% 0 . .
Chang, 50 2to12 Sélli 62491 185'%1 Z%ii bupivacaine 05 /lElb_L;p;;/E;:ame - - 24
1996 : : : : (0.75 mL/kg)
0.5% bupivacaine
0.25% (<15kg-2mL; 15 -
Mak et al., 65+ 65+ 246+ 233 S 24kg-25mL;25- 354+ 366 +
2001 126 112 9 35 94 80 ?g‘;“gﬁ?&”? 30kg-3mL;31- 1438 1732 %
: 9 40kg-35mL; >40
kg -4 mL)
0.15% 0 . .
Gautlett, o .oy, 509% 547+ 209% 221+ bupivacaine (05 (%5 bbuphvacaine ] o
2003 232 243 60 69 mikg) ketamine = > SU%Qg
(0.5 mg/kg)
0.25% I
V;’fk?gggt 100 3108 5+2 5+2 20+4 20+4  bupivacaine 0'5(6’ g‘;ﬁmica;'”e ; - 2
" (1 mL/kg) : &
0.25%
Meatrgftts w0 15101 78E 79% . bupivacaine 05 05%bupivacaine 4858+ 3613+
2008 : 1.7 1.3 mL/kg), ketamine (0.25 mL/kg) 124.9 183.1
(0.5 mg/kg)
0.25% 0.25%
Bzegf\lz, 50 3tol2 73411 835; Z%ti +2191'43 levo-bupivacaine  levo-bupivacaine  354+15 352 +18 6
' ' ' - (0.5 mL/kg) (0.5 m/kg)
Kazak et 0.25% 0.25%
al. 2012 60 2to10 6+3 72 23+9 26+6 levo-bupivacaine levo-bupivacaine 458 +73 376 + 68 24
! (1 mg/kg) (1 mg/kg)

Abbreviations: CB, caudal block; F/U, follow up; hrs, hours; kg, kilograms; mg, milligram; min, minutes; mL, milliliter; N, number of patients in-
cluded; PB, penile block; SD, standard deviation; subQ, subcutaneous; yrs, years.
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3.2. Efficacy of CB and PB in Circumcision

All nine RCTSs reportedhigh levels of efficacy for both types of anesthetic block (Figure 2) [15] [16] [20] [21]
[25]-[29]. Similar numbers of children had successful blocks with CB and PB (97% and 98% respectively; N =
287 in both arms). Individually, two of the nine trials reported equal efficacy, four studies reported increased ef-
ficacy following PB, and three studies reported increased efficacy after CB; however all studies failed to reach
statistical significance. There was no significant heterogeneity between trials (p = 0.353, I = 9.971) and a
fixed-effects model was utilized. Meta-analysis revealed no difference in analgesic efficacy between CB and PB

(RR = 0.983, 95% CI = 0.95 to 1.02; p = 0.328).

3.3. Time to First Additive Analgesia for CB and PB in Circumcision

Time to first additive analgesia was reported in five trials involving 156 children in the CB group and 157 in the
PB group (Figure 3) [15] [16] [21] [26] [29]. Individually, fourtrials reported longer analgesic duration after CB,
two of which reached statistical significance. One of the statistically significant trials used ketamine as an adju-
vant to CB [29]. One trial reported equivalent duration of analgesic duration between CB and PB. There was

Author,year Medcation Statlstics for eech study Risk ratio and 95% C1

Risk Lower Upper Relative

ratio limit limit p-Value weight
Yeomen,1983 bupivecaine 1.054 0.913 1.216 0.471 5.95 R
Vater,1985 bupivecaine 1.043 0.907 1.201 0.553 6.18 ——
Lrwin, 1996 bupivecaine 1.085 0.947 1.244 0.241 6.56 ——
Mak,2001 bupivecaine 0.989 0.918 1.022 0.245 41.91
Gauntlet,2003 bupivecaine 0.902 0.789 1.030 0.128 6.86
Welsler,2005 bupivecaine 0.980 0.897 1.028 0.244 26.37
Beyez,2011 levoloupivecaine 1,043 0.907 1.201 0.553 6.18

0.983 0.949 1.018 0.328

0.5 1 2
Favors Penile Block Favors Caudal Block

Abbreviation:Cl,confidence interval

Figure 2. Forest plot evaluating the relative risk of caudal and penile block efficacy in circumcision for pediatric pa-
tients.

Author,year Medcation Statlstics for eech study Std diff in means and 95% Cl
Stddiff ~ Lower  Upper Relative
in means limit limit p-Value weight

Vater,1985 bupivacaine 0.314 -0.275 0.902 0.296 19.21

Mak,2001 bupivacaine -0.075 -0.427 0.277 0.675 23.60

Margetts,2008  bupivacaine 0.790 0.121 1.460 0.021 17.69

Beyaz,2011 levoloupivecaine  0.121 -0.451 0.693 0.679 19.51

Kazak,2012 levoloupivecaine 1.162 0.615 1.710 0.000 19.99

0.438 -0.040 0.917 0.073

-2.00 -1.00

Favors Penile Block Favors Caudal Block

Abbreviation:Cl,confidence interval ; diff,difference;Std, standard.

Figure 3. Forest plot evaluating the standardized difference in mean for the time to first additive analgesia with caudal
and penile block in pediatric circumcision.
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significant heterogeneity between trials (p = 0.003, 1? = 75.469) and a random-effects model was assumed. Me-
ta-analysis revealed a trend towards prolonged analgesia in CB though results failed to reach statistical signific-
ance (SDM = 0.438, 95% Cl = -0.04 to 0.92; p = 0.073).

3.4. Time to First Micturition for CB and PB in Circumcision

Time to first micturition was reported in four trials involving 106 patients in each group (Figure 4) [16] [20] [21]
[27]. All four trials reported longer time tomicturition after CB and two trials reached statistical significance.
There was no significant heterogeneity between trials (p = 0.208, 1> = 34.016) and a fixed-effects model was
assumed. Meta-analysis revealedlonger time to micturition after CB (SDM = 0.680, 95% CI = 0.40 to 0.96; p <
0.001).

3.5. Duration of Motor Blockade for CB and PB in Circumcision

Duration of prolonged motor blockade was reported in four trials involving 99 patients in the CB group and 94
patients in the PB group (Figure 5) [16] [20] [21] [29]. Three of the four studies identified a statistically signif-
icant prolonged motor blockade after CB, whereas one study reported equivalent duration of motor block in CB
and PB. Overall, there was significant heterogeneity between trials (p = 0.028, I = 67.151) and a random-effects
model was assumed. Meta-analysis revealed a longer motor block among patients receiving CB (SDM = 0.707,
95% CI = 0.19 to 1.22; p = 0.007).

3.6. Vomiting in CB and PB in Circumcision

Incidence of vomiting was reported in all nine trials but did not include children with failed blocks, resulting in
280 children in the CB groupand 283 in the PB group [15] [16] [20] [21] [25]-[29]. Two of the nine RCTs re-
ported equal rates of vomiting, three RCTs reported increased vomiting after PB, and four RCTs reported in-
creased vomiting after CB. One RCT with increased vomiting after CB reached statistical significance [28].
There was no significant heterogeneity between trials (p = 0.329, 1 = 12.7) and a fixed-effects model was used.
Meta-analysis demonstrated no difference in the RR for vomiting between CB and PB (RR = 1.56, 95% CI =
0.91t0 2.67; p = 0.107).

3.7. Length of Stay Following CB or PB during Circumcision

Length of stay was reported in two of the nine trials involving 80 children in each group [16] [28]. Both studies
reported longer length of stay after CB, however only one reached statistical significance. There was significant

Author,year Medcation Statlstics for cech study Std diff in means and 95% C1
Std diff ~ Lower  Upper Relative
in means limit limit p-Value weight

Vater,1985 bupivacaine 0.685 0.096 1.273 0.023 22.41

Inwin, 1996 bupivacaine 0.481 -0.093 1.056 0.101 23.52

Gauntlett,2003  bupivacaine 1.185 0.621 1.749 0.000 2443

Kazak,2012 levoloupivecaine  0.419 -0.093 0.930 0.109 29.65

0.680 0.402 0.959 0.000

Favors Penile Block Favors Caudal Block

Abbreviation:Cl,confidence interval; diff,difference;Std, standard.

Figure 4. Forest plot evaluating the standardized difference in mean for time to first micturition with caudal and penile

block in circumcision.
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Author,year Medcation Statlstics for eech study Std diff in means and 95% CI

Std diff Lower Upper Relative

in means limit limit p-Value weight
Vater,1985 bupivacaine 0.827 0.231 1.423 0.007 24.96
Inwin, 1996 bupivacaine -0.041 -0.607 0.526 0.888 25.79
Margetle,2008  bupivacaine 1.105 0.421 1.788 0.002 22.59
Kazak,2012 levoloupivecaine  0.980 0.444 1.515 0.000 26.66

0.707 0.190 1.223 0.007 :
-2.00 -1.00 0.00 1.00 2.00
Favors Caudal Block Favors Penile Block

Abbreviation:Cl,confidence interval; diff,difference;Std, standard.

Figure 5. Forest plot evaluating the standardized difference in mean for the duration of motor block with caudal and pe-
nile block in circumcision.

heterogeneity between trials (p = 0.017, 1 = 82.532) and a random-effects model was assumed. Meta-analysis
revealed no difference in mean length of stay between CB and PB (SDM = 0.741, 95% Cl = —0.05 to 1.53; p =
0.066).

3.8. Subgroup Analysis Based on Medication

No differencewas observed in regards to bupivacaine or levobupivacainerelated efficacy (p = 0.418), time to
first additive analgesia (p = 0.528), time to first micturition (p = 0.272), duration of prolonged motor blockade
(p = 0.409) and risk of vomiting (p = 0.752).

3.9. Publication Bias

A funnel plot was used to visually assess for publication bias and both Egger’s and Begg’s tests were performed
to calculate publication bias (Figure 6). There was no qualitative evidence of asymmetry on the funnel plots.
Egger’s and Begg’s tests also revealed no evidence of quantitative publication bias as the lowest p-value noted
was 0.173 and 0.293, respectively.

4. Discussion

Secular circumcision is a common practice in the United States and is associated with decreased sexually trans-
mitted infections and urinary tract infections [5]. The personal medical benefits are reflected in large prevalence
of the procedure. In 2012, the Agency for Healthcare Research and Qualityreported that hospitalization for cir-
cumcision was performed 13.9 times more often than the second most common pediatric surgery, appendectomy
[30]. Despite the high prevalence rates of circumcision, perioperative pain management remains a major concern,
as a variety of analgesics has rendered the determination of a superior anesthetic difficult [18] [21] [26] [28]
[31]-[36].

Analgesic techniques in circumcision include oral sucrose, topical anesthetic, systemic non-steroidal an-
ti-inflammatory drugs (NSAIDs) or opioids, and regional anesthesia [18] [33]-[36]. Non-pharmacological inter-
ventions like oral sucrose reduce the duration of cry during circumcisionin children less than oneyear, butappear
suboptimal to other anesthetics, as solitary use of oral sucrose isinsufficient in treating surgical pain [33]-[37].
Regional anesthetics, in comparison to topical anesthetic and systemic NSAIDs and opioids, offer more optimal
pain control with fewer side effects of somnolence, respiratory depression, emesis, and ileus [18] [28] [38]. A
one year prospective survey involving 24,409 children reported no long term complications in children less than

G2
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Figure 6. Funnel plot of the included studies.

three years and recommended the use of regional anesthesia (overall rate of complication = 0.12%, 95% CI =
0.09 to 0.17) [39]. Despite these advancements, the reliability, effectiveness, and safety of CB to PB in circum-
cision remains controversial [15] [20].

PB provides analgesia over 3/4 of the dorsal penis, while CBprovides complete penile analgesia [17] [27] [29]
[31] [40]-[42]. Pain studies have demonstrated longer analgesic duration after CB though this meta-analysis of 9
RCTs (N = 574) failed to demonstrate statistical differences in the efficacy and duration of first additive analge-
sia. These results are consistent with a prior Cochrane systematic review (2008) involving 4 RCTs (N = 336), as
the study also failed to reveal any difference in the efficacy or need for rescue analgesia between CB and PB
(RR =1.25,95% CI = 0.64 to 2.44, p = 0.52) [22]. A RCT of 104 patients by Haliloglu et al. (2013) reported a
higherpain score in children postoperatively following PB at 30 minutes but not at 60 minutes (30 minutes: p <
0.001 and at 60 minutes: p = 0.189) [1]. These results suggest any difference in analgesia after PB and CB
wanes quickly after the first half hour of administration.

Analgesic effectsin circumcision are varied when bupivacaine and its isomers, levobupivacaine and ropiva-
caine, are compared. Kaya et al. (2012) studied 60 CB patients receiving bupivacaine orlevobupivacaine and
found bupivacaine enabled longer analgesic effects compared to levobupivacaine (p < 0.001) [31] [40]. In con-
trast, Locatelli et al. (2005) studied 99 CB patients comparing all three bupivacaine isomers and reported no
difference in analgesic efficacy (p = 0.37) [40]. Subgroup analysis for bupivacaine and levobupivacaine in this
meta-analysis revealed no difference in the measured outcomes, suggesting the use of either isomer is suitable.

CB’s analgesic efficiency can also be improved in concert with adjuvant drugs such as ketamine and magne-
sium. Lonngvist (2010) reported the use of adjuvant drugs with CB improved analgesic effects up to 24 hours
[17]. Kim et al. (2014) demonstrated time to first additive analgesia, proportion of patients requiring analgesia
postoperatively within 24 hours, and amount of postoperative analgesia were all influenced positively when ad-
junctive drugs were used with CB [42].

In comparison to PB, CB is associated with increased risk of short term complications including urinary re-
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tention and delayed ambulation due to the inhibition ofboth the sacral parasympathetic and the somatic conduc-
tion [20] [21]. Bupivacaine is associated with dose dependent duration of motor blockade [31] [40] [43] [44]. An
observational study by Silvani et al. (2006) involving 30 children receiving CB with low concentrationsof bupi-
vacaine prolonged analgesia while shortening the duration of motor block (low volume, high concentration
analgesic duration: 520 + 480 min; high volume, low concentration analgesic duration: 952 + 506 min, p < 0.05)
[18] [45]. Optimal anesthetic dose may increase analgesic efficacy after CB while limiting the duration of motor
block.

Although the results of this meta-analysis were significant, there are limitations to the study due to the varia-
tion and heterogeneity of the RCTs included. The anesthetic type, dose, and adjuvant used varied between stu-
dies. The enrollment criteria used in each study differedin regards to age. None of the studies included children
less than 18 months,thus reducing the generalizability of these results. The paucity of RCTs in the neonatal pop-
ulation is secondary to the difficulty in pain assessment among newborns, as well as studies associating seizures
and arrhythmias to regional anesthesia [17] [39] [46]. That said, more recent studies have documentedreport
neonatal complication ratesof less than 1/1000 with no long term effects, thereby warranting increased use of
CB and PB in this [17] [39] [46].

5. Conclusion

In conclusion, CB and PB regional anesthesia performed during circumcision yielded similar success rates in
children aged 18 months to 16 years. CB demonstrated a trend towards longer analgesic duration with signifi-
cantly more urinary retention and a longer motor block. Results of this meta-analysis suggest CB is apreferred
technique compared to PB in non-ambulatory children, as the delayed micturition and ambulation do not signif-
icantly impact the length of stay. In ambulatory children, PB should be used over CB to allow for earlier mobil-
ity and comfort for the circumcised child. Additional research into bupivacaine isomers and adjuvants should be
conducted to determine optimal anesthetic type and dose for pediatric circumcisions, thereby increasing anal-
gesic proficiency while decreasing potential complications.
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