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Comparison of penile block using
the reverse US-guided nerve
block or landmark guidance
during circumcision in pediatric
population: a retrospective study
E. Christophel-Plathier*, T. Saucy and S. Mauron

Department of Anesthesiology, Lausanne University Hospital (CHUV), Lausanne, Switzerland
Introduction: Dorsal penile nerve block (DPNB) using anatomical landmarks
remains the technique of choice for analgesia during circumcision. Ultrasound
guidance has been shown to be safer and more effective. However, a recent
study reported no differences between US-DPNB and DPNB in terms of
analgesia. Thus, reverse US dorsal penile nerve block (RUS–PNB) has been
developed, which is the image mirror of US-DPNB.
Aims: Comparison between RUS–PNB and DPNB in terms of efficacy, safety, and
speed of execution.
Methods: This is a single-center retrospective study. Patients were all males,
aged <16 years who underwent circumcision between 1 November 2019 and
31 December 2020. Exclusion criteria were undergoing another surgical
procedure during the same operation, not undergoing a block, or refusing to
participate. All patients received bupivacaine 0.5% using either DPNB or RUS-
PNB. Data including demographic background information, doses of opioids
used converted into an equivalent morphine dose per kilogram, different
times taken for various medical acts, and complications were collected.
Results: A total of 139 patients were included. 45 (Group 1) underwent DPNB
and 94 (group 2) underwent RUS–PNB. There were no differences in age,
weight, height, or ASA scores between the groups. The per-operative
morphine equivalent dose was Group 1; mean 0.5 mg/kg ± 0.2, Group 2;
mean 0.2 mg/kg ± 0.2, with p < 0.001. The mean postoperative morphine
equivalent dose, duration of anesthesia, and surgery were similar. The volume
required was higher for Group 2; median 0.3 ml/kg than for Group 1; median
0.2 ml/kg. There were no complications, although two instances of
block failures (4.7%) were observed in group 1 and three (3.3%) in group 2
(p=0.653). This was due to the need for additional opioids during surgery.
Conclusion: The RUS–PNB technique is more efficient than the traditional DPNB
method and does not require a longer procedure. It is likely that the incidence of
complications is lower when the RUS-DPNB technique is employed, as the
injection is performed “under vision” in contrast to the landmark method, which
is carried out “blindly” as it results in fewer complications.
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FIGURE 1

Using Dalens technique.

FIGURE 2

RUS–DPNB. The US probe placed at the root of the penis with the
needle putted “in plane” technique.

Christophel-Plathier et al. 10.3389/fanes.2024.1433770
Introduction

Male circumcision is an operation to remove the foreskin from

the penis. It is one of the most commonly performed surgical

procedures worldwide (1). According to the World Health

Organization, 30% of the world’s male population over 15 years old

has been circumcised for medical, religious, cultural, or social

reasons (2). Historically, circumcision has been performed without

anesthesia and is associated with significant per- and post-operative

pain. However, when the procedure is performed without analgesia,

there is a risk of increased sensitivity to pain in the future (3).

Local anesthesia has been shown to be effective and safe,

preventing procedural pain in neonates and older children (4–7).

However, circumcision is still frequently performed using

inappropriate analgesic regimens, and there is significant

variability in how medical centers perform surgery and initiate

anesthesia (8).

One of the most commonly used methods is the combination

of general anesthesia with local anesthesia of the nerves involved

in sensory innervation of the penis. Techniques of varying

efficacy have been described: eutectic mixture local anesthetic

(EMLA®) cream (9) has been associated with cases of

methemoglobinemia in newborns (10), circumferential infiltration

(11) and caudal block—the latter, however, has the disadvantage

of greater morbidity (12).

Of all the locoregional anesthesia techniques described, the

dorsal penile nerve block (DPNB) remains the technique of

choice because of its excellent analgesic efficacy. It is usually

performed using the Dalens technique (13), which is based on

the use of anatomical landmarks and involves two separate

punctures and injections at the base of the penile root via the

subpubic space that encloses the dorsal nerves of the penis

(Figure 1) (14).

The use of ultrasound (US) Sonosite PX® (Fujifilm Sonosite

Inc. United States) during DPNB (US–DPNB) was described by

Sandeman (Figure 2) (6). The needle is inserted into the

subpubic space, a triangle defined inferiorly by the deep penile

fascia (Buck’s fascia) enveloping the penile neurovascular bundle

and the corpora cavernosa, superiorly by the pubic symphysis,

and anteriorly by the membranous layer of the superficial fascia

(Scarpa’s fascia). The paired neurovascular structures lie

immediately deep to the deep fascia of the penis on either side of

the midline (6).

Reverse US-DPNB (RUS-PNB) were first described by Rufini

et al. (15). It is the mirror image of the US–DPNB. A linear US

probe is positioned along the transverse plane of the penis,

between its root and the scrota, angled slightly cranially

towards the pubic symphysis. In this US visualization, the

anatomical structures are mirrored. The deep penile fascia

(Buck’s fascia) and the superficial penile fascia (Dartos fascia)

are visible below the corpora cavernosa. Arteries, veins, and

the two dorsal nerves of the penis run above Buck’s fascia.

The procedure is carried out using a single injection after a

negative aspiration test.

Our study aimed to compare RUS–PNB and DPNB in terms of

efficacy, safety, and speed of execution.
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Methods

We retrospectively analyzed a pediatric population of

consecutive patients who underwent circumcision under general

anesthesia using DPNB or RUS–PNB performed in Lausanne

University Hospital’s operating theatres by the Department of

Pediatric Anesthesia physicians between 1 November, 2019, and

31 December, 2020.

The study population included all male patients under 16 years

of age who underwent circumcision for phimosis or religious

reasons under general anesthesia combined with either DPNB or

RUS–PNB.

The needles were of varying sizes according to age, but with

identical diameters and bevels. For those aged between 0 and 10

years, the needle size was 25 mm, while for those over the age of

10, the needle size was 50 mm.

The assignment of patients to either group was dependent on

the anesthetist in charge of the patient’s preference for

analgesic technique.

We excluded patients who underwent another surgical

procedure during the same operation, those who did not undergo

a block, and those who refused or whose legal representative

refused consent to participate in the study.

We collected data including demographic background

information, the doses of opioids used converted into an equivalent

morphine dose per kilogram (16) the different times taken for

various medical acts, and complications. Any intraoperative need

for additional boluses of fentanyl or the injection of a local

anesthetic by a surgeon was considered block failure.

Increased arterial pressure or heart rate guided opioid injections

during surgery. In the postoperative period, these indicators were

supplemented by an assessment based on adjusted pain scores that

help manage patients’ comfort using opioids.
Ethics

This study was approved on April 14th 2022 by the Human

Research Ethics Committee of the Canton of Vaud (CERV-VD
FIGURE 3

Axial anatomy under US of the penis.
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2021-01139), Av. de Chailly 23, 1012 Lausanne (Switzerland).

Chairperson Prof. Dominique Sprumont.
The penile block procedure

All patients in the samplewere inducedwith inhalational anesthesia

using sevoflurane and nitrous oxide. After induction, a peripheral

intravenous (IV) catheter was inserted for fluid maintenance and IV

medication. Patients received IV fentanyl (1 mcg/kg), and ventilation

was assisted using either a face mask or laryngeal mask. The blocks

are designed to target the same structures, but with different

approaches, which are described in detail below.
DPNB (group 1)

Patients were anesthetized using the technique described by

Dalens (13, 17), which uses anatomical landmarks for guidance.

Both sides of the dorsal base of the penis were infiltrated with a

bolus of 0.1 ml/kg (0.2 ml/kg total) of bupivacaine 0.5%, using a

Pajunk SonoPlex 22G needle.
RUS–PNB (group 2)

The anesthetist identified the corpus spongiosum, the two-corpus

cavernosum, and the vasculonervous bundle surrounded by Buck’s

fascia using a Fujifilm Sonosite PX® L19-5 probe with maximum

resolution in the superficial field (19–5 MHz) (Figure 3). The

anesthetist then infiltrated this bundle with a single bolus of

bupivacaine 0.5% using a Pajunk SonoPlex 22G needle (Figure 4).

During the procedure, the children received paracetamol,

nonsteroidal anti-inflammatory drugs (NSAIDs), and

ondansetron. IV fentanyl (1 mcg/kg) was administered at the

discretion of the anesthetist in charge if the block proved

insufficient. At the end of the procedure, the patient was

transferred to the pediatric intensive care unit. The nurses

titrated IV morphine (50 mcg/kg) until the child was comfortable.
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FIGURE 4

Axial anatomy of the penis during the performance of the RUS–PNB.

TABLE 1 Demographics characteristics.

Variable Group 1 (N= 45) Group 2 (N= 94) Total (N= 139) P-value

Age
Mean (sd) 4.9 (3.2) 4.7 (2.9) 4.8 (3.0) 0.703

Median, lq - uq, min - max 4.0, 3.0–7.0, 0.0–14.0 4.0, 3.0–6.0, 0.0–15.0 4.0, 3.0–6.0, 0.0–15.0 0.787

Weight [kg]
Mean (sd) 22.9 (12.0) 21.8 (12.0) 22.2 (12.0) 0.615

Median, lq - uq, min - max 20.1, 14.8–25.7, 8.9–75.0 19.1, 14.8–24.6, 8.7–86.0 19.3, 14.8–24.9, 8.7–86.0 0.524

Height [cm]
Mean (sd) 113.6 (21.5) 113.1 (19.8) 113.2 (20.3) 0.886

Median, lq - uq, min - max 110.0, 98.0–123.0, 74.0–168.0 111.0, 98.5–123.8, 70.0–179.0 110.0, 98.0–123.5, 70.0–179.0 0.964

Missing 3 6 9

ASA - n (%) 1.000

1 39 (86.7%) 81 (86.2%) 120 (86.3%)

2 6 (13.3%) 12 (12.8%) 18 (12.9%)

3 0 (0.0%) 1 (1.1%) 1 (0.7%)
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Statistical methods

Categorical variables (ASA score, paracetamol, NSAIDs, and

complications) were summarized using the frequency and

percentage of each category. Comparisons between the two

groups were performed using Fisher’s exact test. Continuous

variables were summarized using their means and standard

deviations or using their medians and inter-quartile ranges

(reported as lq–uq) and min–max. The comparison was made

using a Student’s t-test or a Wilcoxon test. A statistically

significant difference was deemed to have occurred when the

p-value was less than 0.05.
Results

Our sample included 139 patients: 45 patients (group 1)

underwent DPNB procedures and 94 (group 2) underwent RUS–

PNB procedures. Overall, there were no significant differences in

age (mean = 4.8 years ± 3.0, weight; mean = 22.2 kgs ± 12.0,
Frontiers in Anesthesiology 04
height; mean = 113.2 cm ± 20.3, ASA score = 1, 86.3%; ASA

2 = 12.9%; ASA 3 = 0.7%) between the two groups (Table 1).

Group 1’s mean per-operative morphine equivalent dose was

0.5 mg/kg ± 0.2, compared to 0.2 mg/kg ± 0.2 for Group 2, with

p < 0.001. The mean post-operative morphine equivalent dose was

the same for both groups: 0.1 mg/kg ± 0.2 (Table 2; Figure 5).

Baseline analgesic drug use for paracetamol (Group 1, 100%;

Group 2, 98.9%) and NSAIDs (Group 1, 90.9%; Group 2, 94.6%)

showed no significant differences between the two groups, and

these were administered according to our departmental guidelines.

The volume required for the block was slightly higher for

Group 2; median 0.3 ml/kg (range 0.1–1.4) than for Group 1

median 0.2 ml/kg (range 0.2–0.5). The mean durations of

anesthesia (Group 1 = 12.5 min ± 4.4; Group 2 = 13.3 min ± 5.5)

and surgery (Group 1 = 18.5 min ± 6.6; Group 2 = 16.2 min ± 4.9)

were similar.

There were no complication, although two instances failure of

block failures (4.7%) were observed in group 1 and three (3.3%) in

group 2. This was due to the need for additional opioids

during surgery.
frontiersin.org

https://doi.org/10.3389/fanes.2024.1433770
https://www.frontiersin.org/journals/anesthesiology
https://www.frontiersin.org/


FIGURE 5

Equivalent morphine (mg/kg) in total.

TABLE 2 Opioid consumption.

Variable Group 1 (N= 45) Group 2 (N= 94) Total (N = 139) P-value

Equivalent morphine peroperative (mg/kg)
Mean (sd) 0.5 (0.2) 0.2 (0.2) 0.3 (0.3) <0.001

Median, lq - uq, min - max 0.4, 0.3–0.6, 0.0–0.9 0.2, 0.0–0.4, 0.0–1.4 0.3, 0.0–0.4, 0.0–1.4 <0.001

Equivalent morphine postoperative (mg/kg)
Mean (sd) 0.1 (0.2) 0.1 (0.1) 0.1 (0.1) 0.225

Median, lq - uq, min - max 0.0, 0.0–0.1, 0.0–0.9 0.0, 0.0–0.0, 0.0–0.5 0.0, 0.0–0.1, 0.0–0.9 0.226

Equivalent morphine in total (mg/kg)
Mean (sd) 0.5 (0.3) 0.3 (0.3) 0.4 (0.3) <0.001

Median, lq - uq, min - max 0.5, 0.4–0.7, 0.0–1.5 0.3, 0.0–0.4, 0.0–1.4 0.3, 0.0–0.5, 0.0–1.5 <0.001
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Discussion

The procedure is carried out using a single injection following a

negative aspiration test. The two techniques of penile block target

the same structure namely the vasculonervous bundle

surrounded by Buck’s fascia. However, the landmark technique is

a blind dorsal approach, in contrast to the RUS-PNB technique,

which is ventral and under vision. On one side, there is only one

puncture, while on the other side there are two.

The present study revealed that the RUS–PNB procedures in

our pediatric surgery unit required less perioperative morphine

than the DPNB procedures. Thus, RUS-PNB was more efficient,

although a greater volume of local anesthesia was needed to

perform the block in the RUS–PNB group. The use of this

block is relatively new, and its minimum efficient volume is not

yet known. In this instance, a volume of 0.2 ml/kg was

employed, although this was considerably below the maximum

authorized dose of 0.5 ml/kg for bupivacaine (0.5%). As with

axillary block, experience, time, and further studies should

reduce this volume to a more realistic minimum. It is likely

that the minimum effective volume for penile block is lower

than the doses used in our cohort, and future studies will have

to determine this.
Frontiers in Anesthesiology 05
Surprisingly, the duration of surgery was not affected by

performing a RUS–PNB procedure. This could be explained by

the fact that the anesthetists who performed these blocks had a

lot of experience with this technique and that RUS–PNB is easier

to perform because it requires only one puncture.

However, the results of studies examining this block are

inconsistent. Over the last few decades, US guidance has been

shown to be quicker, safer, and more effective than landmark

guidance for performing most blocks. Sandeman’s article on

penile block noted that US guidance had higher block success

rates, shorter block onset times, used smaller total doses of local

anesthetic, showed better assessment of local anesthetic spread,

and reduced complications (6). This led to comparative studies

between US–DPNB and DPNB. However, a recent study by

Teukens et al. (18) found no differences between the two

techniques in terms of analgesia, but the induction of anesthesia

was significantly longer in the US–DPNB group.

In this context, Rufini (15) developed the RUS-PNB. Therefore,

our study aimed to investigate differences in the efficacy of

intraoperative analgesia. The differences found in our study

could be explained by the different nerves involved in the two

techniques. Teukens’ US-DPNB procedure targets the dorsal

nerve, which originates from the pudendal nerve. In the RUS–

PNB procedure, the block also targets branches of the perineal

nerve, which innervates the ventral part of the penis. The

difference would, therefore, not be due to the technique (US or

landmark guidance), but rather to the different nerves targeted.

However, to the best of our knowledge, no studies to date have

compared the efficacies of RUS–PNB and DPNB (18).

Additionally, a discrepancy was observed in the volume of

administration between the two groups. This difference is

minimal and is likely attributable to the lesser experience of

anesthetists under US guidance than landmark guidance, where

meticulous hydrodissection results in an increase in the volume

administered, though not at the targeted site for analgesia.

In terms of the reliability of these anesthetic procedures, it

should be noted that this study was retrospective and included

only 139 patients. Further studies are required to assess the

potential of this block. As the analgesic technique used was at

the discretion of the anesthetist performing the block, there

could also have been a selection bias. This might explain why the

two groups in the sample were of unequal sizes. However, we

corrected this in our statistical analysis. Finally, several different
frontiersin.org
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anesthetists performed the blocks, which could have introduced

bias into the way the blocks were performed.
Conclusion

The RUS–PNB technique is more efficient than the traditional

DPNB method and does not require a longer procedure. It is likely

that the incidence of complications is lower when the RUS-PNB

technique is employed, as the injection is performed “under

vision” in contrast to the landmark method, which is carried out

“blindly” as it results in fewer complications.
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