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Analgesic efficacy of using topical anesthetic
before dorsal penile nerve block in infant
circumcision: A randomized-controlled study

ismail Emre Ergin'@®, Abuzer Oztirk*®, Aydemir Asdemir®, Hiseyin Saygin®

Circumcision is the process of surgically
cutting off the prepuce surrounding the glans
penis and revealing the glans. It is a surgical
procedure performed throughout history for
religious and cultural reasons, to assist with
hygiene and for medical purposes.! Circumcision
is one of the most commonly performed surgical
procedures particularly among Muslims and
Jews.”l About 30% of male population worldwide
are circumcised.?

Numerous analgesic techniques for circumcision
have been documented in modern medicine.
These methods include local anesthesia, regional
anesthesia, sedoanalgesia and general anesthesia,
and each of them has certain advantages and
disadvantages. Optimal analgesia helps to keep
the patient calm and the surgeon more meticulous
during the procedure, thereby improving the
surgical outcome.™ General anesthesia is effective,
but has high relative risks. Regional techniques such
as caudal and pudendal blocks are also effective,
but rather invasive.”) Dorsal penile nerve block
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Abstract

Objectives: The aim of this study was to investigate the effect
of lidocaine-prilocaine cream (LPC) application on circumcision
analgesia and algology before dorsal penile nerve block (DPNB).

Patients and methods: Between January 2024 and
April 2024, a total of 128 healthy male infants aged
1 to 12 months, who were screened and underwent
circumcision under local anesthesia in our clinic, were
included in this randomized-controlled study. The patients
were divided into two groups as the DPNB group (DPNB
group, n=64) and the DPNB+LPC group (n=64). The heart
rate (HR), respiratory rate (RR), peripheral arterial oxygen
saturation (SpO,) changes, and Neonatal Infant Pain Scale
(NIPS) scores were measured during the surgical stages of
the groups with and without topical analgesia before DPNB.
The values at the time of DPNB injection, at the time of
circumcision, and at 3 min after the end of the operation
were recorded.

Results: There was no statistically significant difference in
the mean age and body weight of the patients between the
groups (p>0.05). There was also no statistically significant
difference between the HR, RR, and SpO, of the groups
before the operation (baseline), at the time of local
analgesic needle insertion, during circumcision and after
the operation (p>0.05). The NIPS scores at the time of
local anesthetic needle insertion were significantly different
(p=0.04), although there was no significant difference in the
NIPS scores at the other time points (p>0.05).

Conclusion: Our study results suggest that LPC application
before DPNB yields favorable effects in terms of local anesthesia
and ease of surgery, and it is a safe technique to apply.

Keywords: Analgesics, dorsal penile nerve block, lidocaine-prilocaine
cream, male circumcision.

(DPNB) and topical anesthetics such as lidocaine-
prilocaine cream (LPC) are safe and commonly used
technique.) Many studies have shown that DPNB is
more effective than topical LPC.”? However, there
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are painful steps in its use, as well as documented
incomplete block up to 13% and complete block
failures up to 7%." The DPNB elicits pain at the
time of administering the block due to the trauma
of the needle prick. Additionally, it is significantly
less effective during circumcision steps involving
trauma to the ventral aspect of the penis, as this
surface is partly supplied by the perineal nerve,
which is not affected by the block.”

In our center, we previously used DPNB alone
with similar anecdotal experience. In the present
study, we hypothesized that LPC administered
prior to DPNB for circumcision could provide
more effective analgesia by reducing the pain of
the block injection and obviating probable sources
of block failure. It might also provide additional
analgesia extending throughout the procedure and
postoperatively up to 2 h or more after removing
the cream,!'” despite its increased cost and waiting
time. We, therefore, we aimed to determine the
effectiveness of DPNB with or without LPC for
infant circumcision analgesia using heart rate (HR),
respiratory rate, (RR), peripheral arterial oxygen
saturation (SpO») changes, and Neonatal Infant Pain
Scale (NIPS) as indicators of pain (Table 1).

PATIENTS AND METHODS

This single-center, prospective, randomized-
controlled study was conducted at Kizilcahamam
State Hospital, Department of Urology between
January 2024 and April 2024. A written informed
consent was obtained from the parents and/or
legal guardians of the patients. The study protocol
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was approved by the Sivas Cumhuriyet University
Non-Interventional Clinical Research Ethics
Committee (date: 21.12.2023, no: 2023-12/20).
The study was conducted in accordance with the
principles of the Declaration of Helsinki.

A total of 130 healthy male infants between
the ages of 1 to 12 months were screened. Those
with congenital anomaly of the phallus (n=1),
preputial complications, dermatitis, untreated
bleeding disorders, or postoperative bleeding (n=1)
were excluded from the study. Finally, a total
of 128 infants were included in the study. The
patients who underwent circumcision under local
anesthesia in our clinic were divided into two
groups. The DPNB was applied to one group with
4 mg/kg of lidocaine 1% 15 min before the operation
(DPNB group, n=64) using a 23-gauge needle at the
2 o'clock and 10 o’clock positions at a ratio of 50:50
and circumcision was performed. A totalof 2to 3 g
of lidocaine (5%) + prilocaine (5%) topical cream
was applied to the other group and the penis and
scrotum were covered with a drape, waited for 1 h
and, then, DPNB was performed in the same way as
the other group (DPNB+LPC group, n=64).

Dorsal slit method was applied to all
circumcisions. In both approaches, hemostasis was
achieved using bipolar cautery attentively and the
wound sides were approximated by single sutures
using 5/0 polyglactin (Vicryl RAPIDE™, Ethicon
LLC, Johnson & Johnson Inc., NJ, USA). The HR,
RR, SpOy (%), NIPSH! of all babies were recorded
before the procedure (baseline). The values at the
time of DPNB injection, the values at the time of
circumcision with dorsal slit (circumcision), and

TABLE 1
Neonatal infant pain scale

Behavioral score

Indicator 0 1 2
Facial expression Relaxed muscles Tight facial muscles furrowed brow chin or -
Neutral expression jaw
Cry Quiet-not crying Mild moaning intermittent cry Loud scream, rising shrill

Continuous cry

Breathing patterns | Relaxed Changes in breathing; irregular, faster than -
usual, breath holding
Legs Relaxed. No muscular rigidity. Flexed/extended -
Occasional random movements Tense

State of arousal Awake and quiet or sleeping

Irritable. Alert, restless, and thrashing -
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Contribution of topical anesthetics in circumcision analgesia

the values at 3 min after the end of the operation
were measured (postoperative). Data including
demographic and clinical characteristics of the
patients and postoperative follow-up data were
evaluated.

Statistical analysis

Study power analysis and sample size calculation
were performed using the G*Power version 3.1.9.7
software (Heinrich-Heine-Universitiat Disseldorf,
Diisseldorf, Germany). Accordingly, 64 samples
were required for each group with a moderate effect
(d=0.5), alpha («) of 0.05 (95% confidence level), and
B of 0.80.

Statistical analysis was performed using the IBM
SPSS version 21.0 software (IBM Corp., Armonk,
NY, USA). Descriptive data were expressed in
mean + standard deviation (SD), median (min-max)
or number and frequency, where applicable.
Independent samples t-test was used for two-group
comparisons of normally distributed quantitative
variables, while the Mann-Whitney U test was
used for two-group comparisons of non-normally
distributed quantitative variables. The Pearson
chi-square test and Fisher exact probability test
were used to compare qualitative data. A p value of
<0.05 was considered statistically significant.

RESULTS

Of a total of 128 patients included in the study,
there were 64 patients in each group. The mean ages
of the DPNB group and DPNB+LPC group were
6.5+2.8 months and 6.1+3.0 months, respectively.
Their average weight was 8.1+4.1 and 7.9%+3.6
kilograms in the DPNB and DPNB+LPC groups,
respectively. There was no statistically significant
difference in the mean age and body weight of
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Figure 1. Mean heart rate flow chart.

DPNB: Dorsal penile nerve block; LPC: Lidocaine-prilocaine cream.
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the patients between the groups (p>0.05). There
was also no statistically significant difference
between the HR, RR, and SpO; of the groups
before the operation (baseline), at the time of local
analgesic needle insertion, during circumcision
and after the operation (p>0.05). The HR, RR, and
SpO2 changes between the groups are shown in
Figures 1, 2 and 3, respectively.

While the NIPS scores of the DPNB group were
2.0, 5.6, 5.3, 4.4 at baseline, injection, circumcision
and postoperative periods, respectively, they
were 2.1, 3.8, 4.8, 4.2 in the DPNB+LPC group,
respectively (Table 2). The NIPS scores at the
time of local anesthetic needle insertion were
significantly different (p=0.04); however, no
significant difference was observed between the
NIPS scores at the other time points (p>0.05)
(Table 3). The changes in NIPS values of the groups
are shown in Figure 4. No overall complications
occurred due to local anesthesia in any patient.
Penile edema and erythema due to DPNB developed
in five patients in the DPNB group and in four
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Figure 2. Respiratory rate flow chart.

DPNB: Dorsal penile nerve block; LPC: Lidocaine-prilocaine cream.
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Figure 3. SpO; flow chart.

DPNB: Dorsal penile nerve block; LPC: Lidocaine-prilocaine cream; SpOa:
Peripheral arterial oxygen saturation.
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TABLE 2
Statistical results of groups at different surgical stages

Heart rate (n/min) Respiratuar rate (n/min) O saturation (%)
DPNB DPNB+LPC P DPNB DPNB+LPC V4 DPNB DPNB+LPC P
Baseline 115 118 0.71 35 33 0.84 97 98 0.84
Injection 164 132 0.46 39 38 0.68 93 95 0.56
Circumcision 147 135 0.23 43 41 0.37 91 93 0.63
Postoperative 129 122 0.62 37 36 0.67 97 96 0.91
DPNB: Dorsal penile nerve block; LPC: Lidocaine-prilocaine cream.

patients in the DPNB+LPC group. No complications was felt in the group where LPC was applied

related to LPC were observed in any patient. before DPNB, particularly at the time of DPNB
application. Although only the NIPS score was

DISCUSSION found to be significantly‘ different ‘at the time
of DPNB injection, the differences in the mean

In the present study, we evaluated the values of other variables indicated that algology
effectiveness of DPNB with or without LPC for was more effectively achieved in the group to
infant circumcision analgesia. The average HR, which local topical anesthetic was added. During
RR, SpO2 and NIPS scores were compared in both circumcision, although there was no statistically
groups at baseline, DPNB injection, circumcision, significant difference in terms of RR and HR
and postoperative stages. As expected, less pain among groups, these values were lower in the

DPNB+LPC group.

The utilization of LPC before DPNB is three-
layered. First, it aims to reduce the pain sensation
caused by the needle during DPNB application,
preventing the patient from crying and becoming

TABLE 3

NIPS scores and statistical results of the groups in the
surgical stages

NIPS score restless before the procedure begins. Second,

DPNB | DPNB+LPC p despite achieving penile block with DPNB,

Baseline 2.0 2.1 0.22 it aims to reach the sensory pathways of the
Injection 5.6 3.8 0.04* perineal nerve. While the failure rate of DPNB is
Circumcision 53 4.8 012 mentioned to be as low as 5%, there are studies
Postoperative » 42 0.24 suggesting an in(?omplete block of approximately
DPNB: Dorsal penile nerve block; LPC: Lidocaine-prilocaine cream. 13%.1%1% Evaluatmg these rates based on our

clinical observations, it is clear that they cannot
be disregarded. Third, it supports postoperative

also very critical to consider the infant’s comfort
at all stages. In circumcisions where the comfort
process is not disrupted at all, high NIPS scores are
not expected to be obtained until the end of the
Figure 4. Neonatal infant pain scale flow chart. circumcision. In our study, the situation that mostly

NIPS: Neonatal infant pain scale; DPNB: Dorsal penile nerve block; trlggered the crying durlng circumelsions  was
LPC: Lidocaine-prilocaine cream. DPNB application, and the process was managed

6 — analgesia following circumcision.

= 5

“é . m Circumcision under local anesthesia in a
Pt 5 / pediatric patient is a process management. Apart
3 / from successfully applying local anesthesia, it is
19 2

~

z

Baseline ~ DPNB injection Circumcision Postoperative

@ DPNB group @ DPNB+LPC group
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more successfully with lower NIPS scores at the
time of DPNB application in the LPC group.

In the current study, we investigated the
effectiveness of adding LPC to DPNB. Similarly,
in the study conducted by Modekwe et al.,’® the
anesthetic effectiveness of local anesthetic cream
(EMLA®, Eczacibasi, Istanbul, Tiirkiye) and DPNB
in neonatal circumcisions was compared.!® The
SpO», crying intensity, and NIPS scores showed
significant differences between the groups during
the stages of circumcision. In this study, the
authors concluded that EMLA did not provide
effective analgesia, but DPNB provided more
effective anesthesia. In the study conducted by
Emordi et al,'¥ DPNB with lidocaine yielded a
more effective pain control compared to EMLA®
cream during neonatal circumcision. Both methods
are safe in neonates. Indeed, it is obvious that
our study increases the positive effectiveness of
both anesthesia techniques, providing a more
successful analgesia and a comfortable operation.
In a study conducted for similar purposes to our
study, Ogundele et al.'® evaluated serum cortisol
level increase, SpOy decrease, and average HR
parameters in the group in which LPC was added
before DPNB in neonatal circumcisions, and they
reported that LPC application before DPNB provided
a more effective analgesia. In the study conducted
by Mujeeb et al.,!' they evaluated the circumcisions
of patients with an average age of 2.3 months with
the same variables as ours and found the HR and
NIPS scores to be statistically significantly different
in several different parts of the surgery, although
not completely; however, it was interpreted as an
external cost increase in the EMLA® group where
the general pain control was the same. Although
applying LPC for analgesia increases the cost,
the success of the surgery can be achieved with
an infant whose analgesia is provided and whose
mobility is minimized. Most of the studies have
included neonatal or low-month-old children and,
therefore, our study shows superiority to these
studies, as it shows the same algology success in
older infants.

In a study conducted by Serour et al.,” other
techniques would be needed since LPC application
would not reach the dorsal penile nerve located
under Buck's fascia in any way, and the authors
reported that although LPC application reduced the
pain at the time of needle insertion (penetration), it

©2024 by the author(s). Published by Turkish Association of Pediatric Surgeons and the Society for Pediatric Urology
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did not reduce the pain at the time of infiltration,
and multiple (circular) injections were used.
Numerous solution suggestions have been made
so far, such as more superficial infiltration, slower
injection of the anesthetic agent, and less injection
of the anesthetic agent.'”? There are various studies
showing that these application changes increase
the success of analgesia.l”!¥! Although all these
mentioned changes in injection practice should
be standardized in studies, they are not. Although
this is a limitation to our study, we believe that
performing circumcisions by a single physician can
prevent these changes.

Another issue that should be taken into
consideration in circumcision anesthesia
is that oxidizing agents such as lidocaine and
prilocaine may cause methemoglobinemia. This
risk is much higher, particularly in the neonatal
period, and it can be treated successfully with
the help of intravenous methylene blue.l'” Young
infants are more susceptible to developing
methemoglobinemia, as fetal hemoglobin is more
easily oxidized than adult-type hemoglobin.
The United States National Library of Medicine
(NLM) states that topical lidocaine/prilocaine
should not be used in neonates with a gestational
age <37 weeks. It also states that infants up to
three months of age should be monitored for
methemoglobin concentration before, during, and
after administration.?”

Although we investigated in our study that
adding LPC to the circumcision protocol could
increase success and provide a more comfortable
surgery, the fact that we were unable to prove this
statistically with all parameters can be considered
as a limitation to our study. The fact that all
parameters are not statistically different may be due
to the lack of a standardized and precise method
for understanding pain in this age group. Although
there are studies published for similar purposes
to our study, our study is shared as it does not
contain statistically identical results and analgesia
application techniques would affect the results.

In conclusion, LPC application before DPNB
yields favorable effects in terms of local anesthesia
and ease of surgery, and it is a safe technique to
apply. Nonetheless, further multi-center, large-scale,
prospective, randomized-controlled studies are
needed to draw more reliable conclusions on this
subject.

https:/journalpedsurg.org



78

Data Sharing Statement: The data that support the
findings of this study are available from the corresponding
author upon reasonable request.

Author Contributions: Concept: A.O., L.E.E.; Design,
analysis or interpretation: I.E.E., H.S.; Data collection
or processing: A.0O., A.A.; Literature search: A.O., H.S,;
Writing: A0, AA,LE.E.

Conflict of Interest: The authors declared no conflicts
of interest with respect to the authorship and/or publication
of this article.

Funding: The authors received no financial support for
the research and/or authorship of this article.

REFERENCES

1. Palmer LS, Palmer JS. Management of abnomalities of the
external genitalia in boys: In: Wein AJ, Kavoussi LR, Partin AW,
Peters CA, editors. Campbell’s urology. 11" ed. Philadelphia: WB
Saunder; 2016. p. 3368-98.

2. Demographic and health surveys. MEASURE DHS, 2006,
Available at: http://www.measuredhs.com. [Accessed: 21.09.2006]

3. World Health Organization & UNAIDS. Male circumcision: global
trends and determinants of prevalence, safety and acceptability.,
2008. World Health Organization. Available at: https://apps.who.
int/iris/ handle/10665/43749. [Accessed: 21.09.2006]

4. Thorup J, Thorup SC, Ifaoui IB. Complication rate after
circumcision in a paediatric surgical setting should not be
neglected. Dan Med ] 2013;60:A4681.

5. Atasever AG, Ermis O, Demir BS, Kasali K, Karadeniz MS.
Comparison of bupivacaine alone and in a combination with
lidocaine for caudal block in patients undergoing circumcision: A
historical cohort study. Turk ] Urol 2019;46:243-8. doi: 10.5152/
tud.2019.19191.

6. Lander ], Brady-Fryer B, Metcalfe JB, Nazarali S, Muttitt S.
Comparison of ring block, dorsal penile nerve block, and topical
anesthesia for neonatal circumcision: A randomized controlled
trial. JAMA 1997;278:2157-62.

7. Taddio A. Pain management for neonatal circumcision.
Paediatr Drugs 2001;3:101-11. doi: 10.2165/00128072-
200103020-00003.

8. Lehr VT, Cepeda E, Frattarelli DA, Thomas R, LaMothe ],
Aranda JV. Lidocaine 4% cream compared with lidocaine 2.5%
and prilocaine 2.5% or dorsal penile block for circumcision. Am J
Perinatol 2005;22:231-7. doi: 10.1055/5-2005-871655.

©2024 by the author(s). Published by Turkish Association of Pediatric Surgeons and the Society for Pediatric Urology

10.

11.

13.

14.

15.

18.

19.

20.

Turkish ] Ped Surg

Serour F, Mandelberg A, Zabeeda D, Mori ], Ezra S. Efficacy of
EMLA cream prior to dorsal penile nerve block for circumcision
in children. Acta Anaesthesiol Scand 1998;42:260-3. doi: 10.1111/
j.1399-6576.1998.tb05119.x.

Russell CT, Chaseling J. Topical anaesthesia in neonatal
circumcision: A study of 208 consecutive cases. Aust Fam
Physician 1996;Suppl 1:530-4.

Sarkaria E, Gruszfeld D. Assessing neonatal pain with NIPS and
COMFORT-B: Evaluation of NICU's staff competences. Pain Res
Manag 2022;2022:8545372. doi: 10.1155/2022/8545372.

. McGowan PR, May H, Molnar Z, Cunliffe M. A comparison

of three methods of analgesia in children having day case
circumcision. Paediatr Anaesth 1998;8:403-7. doi: 10.1046/j.1460-
9592.1998.00270.x.

Modekwe VI, Ugwu JO, Ekwunife OH, Osuigwe AN, Obiechina
SO, Okpalike 1V, et al. Comparison of the efficacy of Eutectic
Mixture of Local Anesthetics (EMLA) and Dorsal Penile Nerve
Block (DPNB) in neonatal circumcision. Niger ] Clin Pract
2019;22:1737-41. doi: 10.4103/njcp.njcp_266_19.

Emordi VC, Osifo DO, Evbuomwan I. A comparison of anesthetic
efficacy between Dorsal Penile Nerve Block (DPNB) with lidocaine
and Eutectic Mixture of Local Anesthetics (EMLA) cream during
neonatal circumcision. World ] Pediatr Surg 2022;5:e000348. doi:
10.1136/wjps-2021-000348.

Ogundele 10, Nwokoro CC, Adedeji TA, Igwe AO, Adumah CC,
Talabi AO, et al. Comparison of dorsal penile nerve block alone
and in combination with lidocaine-prilocaine cream in neonates
undergoing circumcision: A randomized controlled study. World
] Pediatr Surg 2022;5:000470. doi: 10.1136/wjps-2022-000470.

. Mujeeb S, Akhtar J, Ahmed S. Comparison of eutectic mixture

of local anesthetics cream with dorsal penile nerve block using
lignocaine for circumcision in infants. Pak ] Med Sci 2013;29:27-
30. doi: 10.12669/pjms.291.2944.

. Bartfield JM, Gennis P, Barbera ], Breuer B, Gallagher EJ. Buffered

versus plain lidocaine as a local anesthetic for simple laceration
repair. Ann Emerg Med 1990;19:1387-9. doi: 10.1016/s0196-
0644(05)82603-4.

Selbst SM. Pain management in the emergency department. In:
Schechter NL, Berde CB, Yaster M, editors. Pain in infants,
children and adolescents. Baltimore: Williams and Wilkins; 1993.
p. 505-518.

Kuiper-Prins E, Kerkhof GF, Reijnen CG, van Dijken PJ. A 12-day-
old boy with methemoglobinemia after circumcision with local
anesthesia (Lidocaine/Prilocaine). Drug Saf Case Rep 2016;3:12.
doi: 10.1007/s40800-016-0033-9.

U.S. National Library of Medicine. DailyMed. Available at: http://
dailymed.nlm.nih.gov/dailymed/druglnfo.cfm?setid=b466c7eb-
bca3-4686-ada6-325103ab06f3. [Accessed: 11.01.2016].

https:/journalpedsurg.org



