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Abstract

Objective: Circumcision is a common surgical procedure worldwide, with indications ranging

from medical to cultural-religious contexts. Effective pain control is crucial to reduce analgesic

use and improve patient safety. Recent advances include the use of the Plastibell� device and

ultrasound-guided dorsal penile nerve block, aimed at minimizing surgical time and complica-

tions. This study compares postoperative pain in patients undergoing circumcision with either

the landmark dorsal penile nerve block (blind block) or ultrasound-guided block.

Methods: In this prospective, randomized study, patients aged 3�14 years undergoing elective

circumcision were assigned to receive either anesthetic technique. Pain was assessed using phys-

iological parameters (heart rate variation, movement during surgery) and subjective measures

(Wong-Baker scale) at multiple time points, along with analgesic consumption. The sample was

subdivided into patients aged �5 years and >5 years.

Results: Pain scores before hospital discharge were higher in patients under 5 years. The blind

block was faster to perform but had a higher incidence of hematomas and a trend toward greater

block failure, indicated by increased heart rate, patient movement, and opioid use, although

differences were not statistically significant. Ultrasound-guided blocks showed fewer complica-

tions and a tendency for better pain control.
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Conclusion: Both anesthetic techniques provide comparable pain control in circumcision; how-

ever, ultrasound guidance may reduce complications and improve block success, supporting its

use as a safe and effective alternative to the conventional method.

© 2025 The Author(s). Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de

Pediatria. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).

1 Introduction

2 Phimosis is characterized by the inability to retract the fore-

3 skin over the glans. It is considered physiological up to five

4 years of age and is observed in 96 % of newborns. The natural

5 process of foreskin retraction is due to the progressive disso-

6 ciation of the preputial epithelium from the glans epithe-

7 lium, a process influenced by factors such as inflammation,

8 trauma, and infection.1,2 When phimosis persists beyond the

9 age of five or is associated with symptoms, it is considered

10 pathological.

11 The main complications of untreated phimosis include

12 balanoposthitis, urinary tract infections, painful erections,

13 and an increased risk of penile cancer in adulthood.2 The pri-

14 mary treatment for pathological phimosis is circumcision, a

15 surgical procedure that involves removing the foreskin. Cir-

16 cumcision can be performed using various techniques,

17 including the classic dissection method and the use of devi-

18 ces such as the Plastibell�.3

19 Pain management, especially in pediatric patients, is a

20 crucial concern due to the delicate nature of the procedure

21 and the patient’s age. Recent advances in anesthetic techni-

22 ques, such as ultrasound-guided penile nerve blocks, have

23 been developed to minimize pain and improve postoperative

24 outcomes.4 However, there is still debate regarding the

25 effectiveness of these techniques compared to traditional

26 methods.

27 This study aims to evaluate the postoperative pain in

28 patients undergoing circumcision, comparing the landmark

29 dorsal penile nerve block (blind block) with the ultrasound-

30 guided technique (US-guided), to determine if the newer

31 method offers significant advantages in terms of pain man-

32 agement and overall patient comfort.

33 Methods

34 This study strictly adhered to all ethical principles of the

35 Research Ethics Committee and the Statute of the Child and

36 Adolescent. Following the established guidelines and proce-

37 dures, it was reviewed and approved under the CAAE pro-

38 cess: 28,805,320.0.1001.0096 and is registered at Universal

39 Trial Number (UTN) as U1111�1312�6236. The confidential-

40 ity of all participant information was ensured, and informed

41 consent (from legal guardians) and assent (for those over 10

42 years) were obtained.

43 A prospective, randomized study was conducted with

44 patients aged 3�14 years who had an indication for circum-

45 cision, from February 1, 2020, to July 1, 2024. No younger

46 patients were included in this study, as the institutional pro-

47 tocol indicates the procedure only for those aged 3 years

48 and above. Inclusion criteria were individuals who provided

49 consent for participation and were able to complete the

50pain assessment using the Wong-Baker scale (Figure 1).

51Exclusion criteria were patients for whom the anesthetic

52approach was predetermined by the anesthesiologist.

53Patients were divided into two groups, with random allo-

54cation to receive either the anatomic landmark (blind block)

55technique or the ultrasound-guided technique. The surgical

56techniques chosen for comparison were selected due to their

57reproducibility and frequent use in clinical practice and the

58literature worldwide. Patients were randomly assigned.

59After agreeing to participate, an envelope containing the

60assigned anesthetic technique was drawn. The content of

61the envelope was revealed only in the surgical center.

62To minimize bias, a standard anesthetic protocol was

63defined in collaboration with the anesthesiology team. Inha-

64lational anesthesia was induced and maintained throughout

65the surgery with sevoflurane until an adequate anesthetic

66plane was achieved, characterized by the absence of

67response to peripheral tactile stimulation, absence of the

68palpebral reflex, and capnographic stability.

69The penile nerve block was performed using a solution

70composed of equal volumes of 1 % lidocaine and 0.25 % levo-

71bupivacaine without epinephrine, aiming to reduce latency

72and increase the duration of the anesthetic block. The infil-

73trated volume was calculated according to the patient’s

74weight: 4 mg/kg for lidocaine and 2mg/kg for levobupiva-

75caine, with a maximum of 10mL of the solution, regardless

76of weight, according to the experience of the anesthesiolo-

77gists.

78Randomization was conducted only after the anesthesiol-

79ogist on duty approved the patient’s participation in the

80study and after the patient and their legal guardians pro-

81vided informed consent.

82Blind blockages were performed by the anesthesiologist

83using anatomical landmarks, with a double puncture at the

84base of the penis and injection using a 22 G subcutaneous

85needle, used the same regardless of age, as it is the one rou-

86tinely employed for blind blocks, administering half the vol-

87ume on each side after the tactile sensation of passing

88through Scarpa’s fascia, as described in the literature. Addi-

89tionally, 1 mL was injected into the ventral aspect of the

90penis to block the frenulum.

91In US-guided blocks, a Logiq V2 VET-GE ultrasound with a

9210MHz linear probe and adjusted presets was used. After

93securing the penis with a micropore, asepsis and antisepsis

94were performed, followed by a single lateral puncture with

95in-plane visualization of the same 22G needle until entry into

96the space between the fasciae, confirmed by visualization of

97the vessels. The same anesthetic solution was injected until

98the space between Buck’s fascia and Scarpa’s fascia was

99filled, a sign known as the ‘canoe sign’ (Figure 2).

100The variables analyzed in this study were: the need for

101supplemental anesthetics during the surgical procedure,

102intraoperative time, hemodynamic parameters such as a
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103 15 % increase in baseline heart rate during the procedure,

104 patient movement during the surgical procedure (indicating

105 emergence from the anesthetic plane), the need for analge-

106 sics in the post-anesthesia recovery room, pain scale assess-

107 ment completed by the patient 1 hour after the procedure

108 (corresponding to the half-life of the local anesthetic), and

109 pain scale assessment at the first outpatient follow-up,

110 7 days after the procedure, to assess the late impact of

111 potential complications.

112 In the present analysis, penile block failure was defined

113 as an increase in heart rate above 15 % of baseline, move-

114 ment during the procedure, or the need for opioid use during

115 intraoperative or immediate postoperative periods. Addi-

116 tionally, the sample was subdivided into two age groups: one

117 up to 5 years old and the other over 5 years old, considering

118 cognitive-emotional developmental differences for self-

119 reported pain.

120 Statistical analysis

121 To descriptively explore the behavior of the present data,

122 the authors used mean (§SD) and median (min-max) values

123 for quantitative variables of interest. For qualitative varia-

124 bles, the authors expressed the behavior using absolute val-

125 ues and percentage of the total (%). For qualitative

126 variables, the authors used the chi-square association test,

127 applying Fisher’s correction, when necessary, especially for

128 cells with zero values. For all tests, p-values < 0.05 were

129 considered sufficient to reject the null hypothesis and con-

130 sider the result statistically significant. All statistical analy-

131 ses, as well as the creation of graphs and tables, were

132 performed using the statistical software JAMOVI, version

133 2.5.0, which is based on the R language.

134Results

135A total of 60 patients underwent circumcision during the

136study period. One patient was excluded due to the use of

137opioids during anesthetic induction (Table 1). Of the

138included patients, 29 underwent a US-guided block, and 30

139underwent a blind block. However, during follow-up, only 34

140patients attended all outpatient consultations. This did not

141impact the execution of the study, as the collected variables

142were immediate and related to the hospital stay. Neverthe-

143less, it highlights a deficiency in outpatient follow-up for

144pediatric patients, suggesting the need for strategies to

145ensure long-term patient engagement and monitoring.

146The mean age of the patients was 6 years, ranging from 3

147to 13 years. Only 8 patients required opioids postoperatively

148after pain assessment, with pain scores ranging from 1 to 6

149one hour after the procedure, and a mean score of 1.29

150(Table 2).

151Regarding the surgical technique, the only statistically

152significant difference (p< 0.001) was in the duration of the

153procedure, with the conventional technique (open surgery)

154having an average duration of 21.2 min and the Plastibell

155technique 14.8 min (Figure 3).

156Within the parameters that defined block failure

157(increase in heart rate above 15 % of baseline, movement

158during the procedure, and need for opioid use during intrao-

159perative or immediate postoperative periods), no statisti-

160cally significant result was found, but in all parameters,

161there was a higher incidence of failure within the blind block

162group.

163Additionally, in all applications of the Wong-Baker scale

164to assess patients' pain after 1 hour (Figure 4), immediately

165before discharge, and at follow-up (7 days after the

Figure 1 Original Wong-Baker Pain Assessment Scale.4

Figure 2 Needle positioning between the fasciae on the US-guided block. Highlighted are the corpora cavernosa in red, Buck’s fas-

cia in blue, and Scarpa’s fascia in purple; the yellow dashed line indicates the needle positioned between these fasciae. Source: The

author.
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166 procedure) the mean value was higher in the blind block

167 group compared to the US-guided block group (respectively

168 2.87/2.48, 2.6/2.0, 1.83/1.64), although these differences

169 were not statistically significant.

170 When the authors analyzed the time to start the proce-

171 dure, which included the time to perform the penile block,

172 the mean time was 13.7 min in the US-guided group versus

173 11.8 min in the blind block group. Although not statistically

174 significant, the p-value was 0.0509. However, when analyz-

175 ing the total duration of the procedure, the p-value was

176 higher, at 0.274, although the mean duration was also higher

177 in the US group (18.5 vs. 16.5 min).

178No complications occurred in the US-guided block group.

179However, in the blind block group, four patients (13.3 %)

180developed hematomas. Neither group experienced inadver-

181tent intravenous anesthetic injection or local anesthetic

182toxicity.

183Discussion

184The first dorsal penile nerve block was performed in 1972 by

185Bateman et al.5 Since then, this technique has been success-

186fully used for anesthesia in penile surgeries, with no

Table 1 Epidemiological profile of the sample.

US-guided (N = 29) Blind blockage (N = 30) p-value

Age

Mean (SD) 6.86 (2.44) 6.38 (2.41) 0.452**

Median [Min, Max] 6.00 [3.00, 13.0] 6.00 [3.00, 11.0]

Surgical technique

Conventional 10 (34.5 %) 15 (50.0 %) 0.346***

Plastibell 19 (65.5 %) 15 (50.0 %)

Table 2 Results and statistical analysis.

US-guided (N = 29) Blind blockage (N = 30) p-value

Heart rate increase

No 27 (93.1 %) 22 (73.3 %) 0.0937***

Yes 2 (6.9 %) 8 (26.7 %)

Mobilization

No 27 (93.1 %) 22 (73.3 %) 0.0937***

Yes 2 (6.9 %) 8 (26.7 %)

Opioid use

No 27 (93.1 %) 24 (80.0 %) 0.276***

Yes 2 (6.9 %) 6 (20.0 %)

Pain 1 hour post-procedure

Mean (SD) 2.48 (1.66) 2.87 (1.53) 0.359**

Median [Min, Max] 2.00 [1.00, 6.00] 3.00 [1.00, 6.00]

Pain before discharge

Mean (SD) 2.00 (1.13) 2.60 (1.59) 0.1**

Median [Min, Max] 2.00 [1.00, 5.00] 2.00 [0, 6.00]

Pain at follow-up (7 days)

Mean (SD) 1.64 (0.989) 1.83 (1.00) 0.487**

Median [Min, Max] 1.00 [1.00, 4.00] 2.00 [1.00, 4.00]

Time to surgery start

Mean (SD) 13.7 (3.61) 11.8 (3.38) 0.0509*

Median [Min, Max] 14.0 [7.00, 20.0] 12.0 [7.00, 23.0]

Surgery duration

Mean (SD) 18.5 (7.25) 16.5 (5.91) 0.274*

Median [Min, Max] 17.5 [9.00, 35.0] 17.0 [7.00, 27.0]

Age category

> 5 20 (69.0 %) 16 (53.3 %) 0.335***

< 5 9 (31.0 %) 14 (46.7 %)

Post-anesthesia hematoma

No 29 (100 %) 26 (86.7 %) 0.129***

Yes 0 (0 %) 4 (13.3 %)

* T-test.
** Mann-whitney U.
*** Qui-square.
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Figure 3 Duration of the surgical procedure. The scale duration time is minutes and represents the total duration of the pro-

cedure.

Figure 4 Pain after one-hour x age category. “Pain” is referred to as the score the patient indicated on the Wong-Baker scale.
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187 significant changes in its execution. However, the complica-

188 tion rate varies between 5 % and 15 %, with the most com-

189 mon being hematoma and local anesthetic toxicity.6

190 It was not until 2007 that Sandemann et al. proposed the

191 possibility of performing this block under ultrasound guid-

192 ance.7 Since then, various techniques have emerged, and

193 some studies have sought to demonstrate their effective-

194 ness. In Sandemann’s article, 70 cases of US-guided block

195 were reported without any failures. However, there is no

196 prospective, randomized study in the literature directly

197 comparing the two techniques.

198 In 2016, in an attempt to demonstrate the greater effec-

199 tiveness of the US-guided method compared to the conven-

200 tional method, Suleman et al.8 conducted a retrospective

201 study with 16 patients who underwent each type of block.

202 Although the data did not reach statistical significance,

203 there was a trend toward a greater need for supplemental

204 analgesia (1.8 times) and an increased risk of vascular com-

205 plications (2 times) in the group subjected to the classic

206 block. This trend was also observed and confirmed in the

207 present study, with hematomas occurring only in the group

208 subjected to the block without ultrasound guidance.

209 When evaluating the parameters of anesthetic block fail-

210 ure, the blind block group showed an increase in heart rate

211 at the most painful stimulus of the procedure in 26.7 % of

212 cases, compared to 6.9 % in the group subjected to the US-

213 guided block, resulting in a 3.8 times higher likelihood of

214 failure in the blind block group. Although this difference did

215 not reach statistical significance, it suggests a potential clin-

216 ical benefit of the ultrasound-guided technique.

217 The need for opioid use during the procedure or in the

218 immediate postoperative period was also higher in the blind

219 block group (16.7 %) compared to the US-guided group

220 (6.9 %), reinforcing the trend observed in previous studies.

221 The incidence of patient movement during the procedure,

222 which may indicate inadequate anesthesia, was also higher in

223 the blind block group (23.3 % versus 10.3 %). These findings,

224 although not statistically significant, are clinically relevant

225 and support the use of ultrasound guidance to increase the

226 accuracy and effectiveness of the block. When used correctly,

227 ultrasound allows visualization of neurovascular structures,

228 providing safer anesthesia by reducing the risk of inadvertent

229 vascular injection and vessel puncture, which can cause

230 hematoma. It also increases the duration of the block by

231 allowing anesthetic injection closer to the neural bundle.9

232 The neurovascular structures of the penis lie immediately

233 beneath the deep fascia of the penis (Buck’s fascia) on

234 either side of the midline. To verify ultrasonographic findings

235 and anatomy, Zadrazil et al., in 2023,10 dissected the penile

236 region of three fresh cadavers, revealing a complex anat-

237 omy, particularly regarding the first branches of the puden-

238 dal nerve, which are responsible for innervating the penile

239 frenulum and scrotal region. These anatomical variations

240 were attributed to the 27 % failure rate of US-guided blocks

241 in their study. A similar result was found in the present study,

242 with a failure rate of 16.9 %.

243 A common concern with anesthetic blocks is the time

244 required for their execution. Regarding the duration of the

245 procedure, the time required to perform the ultrasound-

246 guided block was slightly longer than for the blind block

247 (13.7 min versus 11.8 min), with a p-value of 0.0509. How-

248 ever, when considering the total duration of the procedure,

249including surgical time, the difference was not significant

250(18.5 min for the US-guided group versus 16.5 min for the

251blind block group, p = 0.274). This suggests that the addi-

252tional time required for ultrasound guidance does not signifi-

253cantly impact the overall duration of the procedure.

254With adequate training, the time required for performing

255the anesthetic block decreased, suggesting that practice

256may lead to equalization of the time between the two types

257of blocks. However, further studies are needed to confirm

258this trend. The time between the completion of the penile

259blockage and the beginning of the procedure was established

260in collaboration with the anesthesiology team and adhered

261to in accordance with the anesthetic’s half-life of 5 min.

262The main factor with statistical significance studied was

263intraoperative mobilization, one of the criteria for anes-

264thetic block failure. Mobilization was lower in the group

265with a US-guided block (Figure 5), likely because the injec-

266tion was administered directly adjacent to the nerve, reduc-

267ing the time needed for the blockade of ascending pain

268fibers to take effect.

269Pain assessment using the Wong-Baker scale showed

270higher mean scores in the blind block group at all time points

271(1 hour after the procedure, before discharge, and at the 7-

272day follow-up), although these differences were not statisti-

273cally significant. This may be related to the greater precision

274of the ultrasound-guided block, which allows for more accu-

275rate deposition of the anesthetic solution and potentially

276better pain control.

277It is important to note that pain assessment in pediatric

278patients is challenging, especially in those under 5 years of

279age. The use of age-appropriate pain scales, such as the

280FLACC scale, is recommended for younger children who may

281have difficulty understanding or using self-report scales like

282the Wong-Baker scale.4,11 In the present study, all patients

283were able to complete the Wong-Baker scale, but future

284studies should consider the use of alternative scales for

285younger patients.

286The formulation of an anesthesia protocol with the

287responsible physicians helped reduce potential biases. How-

288ever, since this study was conducted in a university hospital

289with high resident turnover, efforts were made to minimize

290bias by ensuring the presence of a trained team member in

291all procedures to assist and address any questions.

292The present study has some limitations, including the rel-

293atively small sample size and the loss of follow-up in some

294patients. Additionally, the subjective nature of pain assess-

295ment and the potential for observer bias should be consid-

296ered when interpreting the results. Despite these

297limitations, the present findings contribute to the growing

298body of evidence supporting the use of ultrasound-guided

299penile nerve blocks as a safe and effective technique for cir-

300cumcision in pediatric patients.

301In conclusion, the ultrasound-guided penile nerve block

302demonstrated a trend toward better outcomes in terms of

303pain control and complication rates compared to the con-

304ventional blind technique, although these differences did

305not reach statistical significance. The additional time

306required for ultrasound guidance is minimal and does not

307impact the overall procedure duration. The authors recom-

308mend the use of ultrasound guidance for penile nerve block

309in circumcision, particularly in settings where resources and

310expertise are available.
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