
Observational Study

1

Medicine®

Ultrasound-guided dorsal penile nerve block is a 
safe block in hypospadias surgery
A retrospective clinical study
Doğakan Yiğita,*  , Volkan Özenb, Aliye Kandırıcıa, Ali İhsan Dokucua

Abstract 
Caudal and dorsal penile nerve blocks are commonly used regional anesthesia methods in hypospadias surgery. Some studies 
have reported that regional anesthesia methods are risk factor for the development of postoperative complications following 
hypospadias surgery. The aim of the current study is to evaluate the relationship between postoperative complications and 
regional anesthesia methods used in distal hypospadias surgery.

Forty-nine distal hypospadias patients were included. Patients had either received caudal or ultrasound (US)-guided dorsal 
penile nerve block. The age, type of hypospadias, regional anesthesia method, operation time, and postoperative complications 
were recorded. Fisher exact test and Mann–Whitney U tests were used to compare the data.

Caudal epidural block was used in 25 (51%) patients and US-guided dorsal penile nerve block in 24 (49%) patients. There 
was no statistically significant difference between the groups regarding the types of hypospadias, operation time, and age. Fistula 
developed in 4 (16%) patients in the caudal block group and in none of the patients in the dorsal penile nerve block group. Fistula 
rates were statistically significantly different between the groups (P = .030).

Conflicting data are found in the literature on the long-term postoperative complications of the regional anesthesia techniques 
used in hypospadias surgery. In our study, all patients with urethrocutaneous fistula were in the caudal block group. We believe 
that our study will contribute to the literature as it is the only study comparing caudal block with US-guided dorsal penile nerve 
block using in-plane technique in terms of postoperative complications in hypospadias surgery.

Abbreviations: CB = caudal block, DPNB = dorsal penile nerve block, TIPU = tubularized incised plate urethraplasty.
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1. Introduction

Hypospadias is the most common penile anomaly in children 
with an incidence of approximately 1 in 250.[1] The condition is 
classified as distal, mid-penile, or proximal according to the local-
ization of the urethral meatus, and 70% to 85% of the patients 
have the distal type.[2] Several different techniques, which are 
variations of each other, are used for distal hypospadias surgery. 
One of the most commonly used surgical methods is the tubu-
larized incised plate urethroplasty (TIPU) technique, as it pro-
vides satisfactory results.[3] Although some studies report that 
the complications following hypospadias surgery are related to 
patient age and chordee presence, others have reported that the 
regional anesthesia method used is also important.[4] Regional 
anesthesia methods are commonly used for hypospadias surgery 
in order to effectively control postoperative pain. It is possible 
to find studies in the literature which report that both caudal 

block (CB) and dorsal penile nerve block (DPNB) are associated 
with higher complication rates following hypospadias surgery.[4]

CB is one of the regional anesthesia methods that have long 
been used for this purpose. However, various articles have 
reported its negative influence on the postoperative complica-
tions of hypospadias surgery in addition to the potential side 
effects related to the central nervous system.[5,6] This has resulted 
in the more common use of alternative regional anesthesia meth-
ods such as the pudendal nerve block and DPNB for patients 
undergoing penile surgery.[7]

The DPNB was first described as a blind technique in 
patients undergoing circumcision in 1972.[8] Sandeman and 
Dilley[9] have then reported DPNB use with ultrasound (US) 
using an out-of-plane technique for the first time. Suleman et al 
have been the first to define DPNB accompanied by US with the 
in-plane technique. The technique has been reported to enable 
imaging of the neurovascular structures with accompanying 
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US and to create a longer-lasting local anesthesia block with 
shorter onset.[10] However, there are also studies reporting a 
possible relationship between DPNB and the postoperative 
complications following hypospadias surgery, as reported for 
CB.[4,11]

The aim of the current study is to evaluate the relationship 
between CB and US-guided DPNB with in-plane technique used 
for postoperative analgesia in distal hypospadias surgery, with 
postoperative surgical complications. Our hypothesis is that 
patients who underwent US-guided dorsal penile block with 
in-plane technique had fewer surgical complications following 
hypospadias surgery compared to CB.

2. Patients and methods
A total of 49 distal hypospadias patients who had undergone 
distal hypospadias surgery at Prof Dr Cemil Taşçıoğlu City 
Hospital’s Pediatric Surgery Department between 2017 and 
2020 and who had received a caudal or US-guided DPNB were 
retrospectively reviewed. The age, type of hypospadias, regional 
anesthesia method used, and postoperative complications were 
recorded. All patients underwent surgery with the TIPU method 
by the same surgeon. The general and regional anesthesia proce-
dures were performed by the same anesthesiologist.

2.1. Surgical technique

The standard TIPU technique was used for hypospadias surgery 
in all patients. Following placement of a traction suture to the 
glans, the circumcision incision was merged into a U shape ven-
trally underneath the urethral meatus and the penis degloved. 
A deep midline incision was made and the urethral plate was 
tubularized as a double layer over a no. 6 feeding catheter using 
6/0 polydioxanone sutures. After urethroplasty completion, the 
neourethra was covered with a single-layer dartos flap and fixed 
with 6/0 polydioxanone sutures. All patients were prescribed 
oral antibiotics and oxybutynin. The urethral stent was removed 
on the postoperative 7th day in all patients.

2.2. Block procedures

2.2.1. Caudal epidural block.

General anesthesia induction was followed by placing the 
patient into the left lateral decubitus position. Povidone iodine 
was used to sterilize the skin. The sacral hiatus was found by pal-
pating the sacral cornu and a 22-G needle was placed through 
it. After passing through the sacrococcygeal membrane by using 
the loss of resistance method, the caudal epidural space was 
entered. Negative aspiration was used to make sure there was 
no blood or cerebrospinal fluid present and 0.25% bupivacaine 
was administered at a dose of 0.2 ml/kg. Once the procedure 
was completed, the patient was placed into the supine position.

2.2.2. US-guided DPNB with in-plane technique.

General anesthesia induction was followed by skin sterilization 
using 70% alcohol in 2% chlorhexidine. The 5-10 MHz linear 
probe was placed at the penis root, making it possible to observe 
the corpus cavernosum, corpus spongiosum, dorsal artery and 
vein, and the deep penile fascia (Buck’s fascia) on the transverse 
plane with gentle penile traction. The in-plane technique was 
then used to insert a 50-mm block needle (Stimuplex® Ultra 
360®, 22-G; B. Braun, Melsungen, Germany) toward the dorsal 
penile section from the lateral part of the penis root. The nee-
dle was then advanced from the hyperechoic superficial penis 
fascia (Dartos fascia) and the superficial sheath was passed. 
After advancing the needle into Buck’s fascia, the needle was 
placed lateral to the dorsal artery, at a position between Buck’s 

fascia and tunica albuginea. Negative aspiration was performed. 
US was then used to observe the distribution of the anesthetic 
while half of the total 0.25% bupivacaine dose (0.2 mL/kg) was 
administered (Fig. 1). Afterward, the same procedure was also 
performed on the other side of the penis.

2.3. Statistical method

The IBM SPSS Version 26.0 Statistical Package Software (IBM 
Corp. Released 2019. IBM SPSS Statistics for Windows, Version 
26.0, IBM Corp, Armonk, NY) was used to analyze the study 
data. Continuous variables were presented as mean ± standard 
deviation (median, minimum–maximum) and categorical vari-
ables as numbers and percentages. The urethral meatus location, 
complication rate, and fistula rate values in the 2 groups were 
compared with Fisher exact test. Mann–Whitney U test was 
used to compare the operation times of the groups and the ages 
of patients with and without fistula. The statistical significance 
level used was “P < .05.”

3. Results
The study included 49 patients operated for distal hypospadias 
with the TIPU technique. Caudal epidural block was used in 25 
(51%) patients and US-guided DPNB with in-plane technique 
in 24 (49%) patients. The mean age was 2.5 ± 1.2 (1–5) years 
in CB group and 2.5 ± 1.3 (1–5) years in DPNB group with no 
statistically significant difference between the groups for age 
distribution (P = .967). The mean follow-up duration was 7.9 
(3–14) months. The urethral meatus location was coronal in 4 
patients in the CB group and 3 patients in the DPNB group, and 
subcoronal in all the other patients. There was no statistically 
significant difference between the groups regarding the types of 
hypospadias (P = .999). A penile chordee over 30 degrees was 
not present in any patient and all chordees were found to have 

Figure 1.  Real time image of ultrasound guided dorsal penile nerve block 
with in plane technique. CC = corpus cavernosum, CS = corpus spongio-
sum, DPN = dorsal penile nerve, LA = local anesthetic.
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been corrected following degloving when a chordee test was 
performed with saline solution. Plication was not performed on 
any patient.

Postoperative complications developed in a total of 6 (12%) 
patients in this study, consisting of 5 (20%) patients in the CB 
group and 1 (2%) patient in the DPNB group. Meatal steno-
sis developed in 1 patient in each group, for a total of 2 (4%) 
patients, and neither patient had a fistula. Fistula developed in 
4 (16%) patients in the CB group and in none of the patients 
in the DPNB group. Individual evaluation of complications 
revealed statistically significant differences between the groups 
for fistula (P = .03). No wound infection, glans dehiscence, unin-
tended removal of the feeding tube before the planned date, or 
urinary tract infection has occurred in any patient. Information 
about complication rates and type of hypospadias are listed in 
Table 1.

Operation times were also compared between the groups. 
Mean operation time in CB group was 98 ± 8.9 minutes (90–
130) and in DPNB group was 102.1 ± 11.8 minutes (90–120). 
There was no statistically significant difference between the 
groups in terms of operation times (P = .479).

Patients with fistula and without fistula were also compared 
in terms of operation times and ages. Mean age and operation 
time of patients with fistula was 2.3 ± 1.3 ages and 100 ± 7.1 
minutes, and mean age and operation time of patients without 
fistula was 2.6 ± 1.3 and 98.6 ± 9.4 minutes, respectively. Neither 
age nor operation time was statistically significantly different 
between patients with and without fistula (P = .646, P = .617). 
Information about ages and operation times of patients with 
and without fistula are listed in Table 2.

4. Discussion
Regional anesthesia methods are commonly used for hypospa-
dias surgery in order to decrease the exposure to the drugs and 
postoperative pain. Although various studies on the postoper-
ative pain status, analgesic requirement, and the block-related 
complications following DPNB are present in the literature, but 
as far as we know, there is no study evaluating the postoperative 
complications of patients who had either US-guided DPNB with 
in-plane technique or CB for hypospadias surgery.[10,12,13]

CB is a common neuroaxial block technique that is frequently 
used for surgery on the lower abdominal region, inguinal region, 
and urogenital region in children. CBs have also been in use for 
hypospadias surgery for a long time.[7] In our department, CB is 
widely used for penile and inguinal surgeries.

The DPNB was described in 1970s and is frequently admin-
istered in a blind manner with the landmark technique. It is 
possible to identify the dorsal nerve and demonstrate the infra-
pubic region, penile structures and vessels, and Buck’s fascia 
when US-guided DPNB is used with in-plane technique. Such a 
block protects the penile structures during administration and it 
is possible to advance the needle into Buck’s fascia and demon-
strate the distribution of the anesthetic agent in real time.[14] 
Türkyılmaz et al have shown that US-guided DPNB was more 
successful, decreased the local anesthetic toxicity risk as less 
local anesthetic is used, and was safer to use as the vascular 
structures and urethra could be protected.[13] US, with its sev-
eral benefits, is also used for other various interventions.[15,16] In 
our department, landmark technique had been used for DPNB 
before 2017, but since 2017, penile block is being performed 
mostly with US guidance.

The 2 most common complications following hypospadias 
surgery are urethrocutaneous fistula and meatal stenosis.[17] 
Fistula development has been reported to be generally depen-
dent on the hypospadias type, the surgical technique, child’s 
age, the surgeon’s experience, the postoperative edema, local 
infection, and local ischemia.[5] In a cross-sectional study by 
Mohammed et al, it was reported that the proximal type of 
hypospadias has been shown to have 29% higher chance of 
developing long-term complications compared with middle 
and distal types.[18] Another study revealed that the overall 
postsurgery complication rate involving fistulas or strictures 
was 13%, but higher (33%) for proximal cases and boys with 
proximal or middle hypospadias were at increased risk of 
complications.[19]

The urethrocutaneous fistula complication of hypospadias 
surgery can have an especially negative effect on both the child 
and the family.[20]

Kundra et al[5] have demonstrated an increase in the intraop-
erative penis volume in patients who received a CB and reported 
that this increased volume could result with fistula by affecting 
the safety of the sutures on the urethroplasty line. Kundra et al 
have also compared patients who have received caudal epidural 
block or penile block for hypospadias surgery in the same study 
and found that all the patients with fistula development had 
received CB, as in our study. All these patients had been spec-
ified as undergoing distal hypospadias surgery in the study by 
Kundra et al. but the actual surgical method used had not been 
provided. In our study, all patients were operated with TIPU 
technique.

Kim et al[21] evaluated hypospadias patients in his study and 
found that postoperative complication rate was 24.5% in the 
CB group and 15.1% in the group that did not receive CB. This 
difference in the surgical complication rates between the groups 
that received and did not receive CB was reported to be statisti-
cally significant. All the hypospadias surgeries were performed 
by the same surgeon in the current study, similar to the study by 
Kim et al, but Kim et al had also included the mid-penile and 
proximal hypospadias types in their study. The mid-penile and 
proximal hypospadias types were found to be independent risk 
factors, and CB administration increased the risk of postoper-
ative surgical complication development 2.1 times. Our study 
has a more homogenous study group that only included patients 
with distal hypospadias.

Taicher et al[22] have compared caudal epidural block and 
DPNB in their study where all hypospadias types were oper-
ated. CBs were performed by the anesthetist and the DPNB by 
the anesthetist or the surgeon. The analysis revealed statisti-
cally significant relationship between caudal epidural block and 

Table 1 

Hypospadias type and postoperative complications.

 CB group (n = 25) DPNB group (n = 24) P value* 

Meatus location
 � Coronal 4 (16%) 3 (12.5%) .999
 � Subcoronal 21 (84%) 21 (87.5%)
Complications
 � Stenosis 1 (4%) 1 (4.1%) .999
 � Fistula 4 (16%) 0 .030

CB = caudal block, DPNB = dorsal penile nerve block.
*Fisher exact test.

Table 2

Age and operation times of patients with and without fistula.

 Mean ± SD

P value*  Fistula (n = 4) Without fistula (n = 21) 

Age (yr) 2.3 ± 1.3 2.6 ± 1.3 .646
Operation time (min) 100.0 ± 7.1 98.6 ± 9.4 .617

SD = standard deviation.
*Mann–Whitney U test.
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postoperative complications. They also found that proximal 
hypospadias, prolonged surgery, and surgical experience were 
associated with complications.

There are also studies reporting the opposite of the above. 
Ngoo et al[4] have reported that caudal epidural block prevents 
ischemia by increasing blood flow with arterial vasodilation and 
has beneficial effect on healing. The distal hypospadias repairs in 
this study were performed with one of the TIPU, meatal advance-
ment and glanduloplasty, or onlay flap methods. The complication 
rate among all patients was 16.5% and there was no relationship 
between the surgical technique and postoperative complications. 
The analyses conducted in the same study revealed that the only 
parameter with a significant relationship with the complication 
rates was DPNB. No relationship was found between the presence 
of complications and the surgeon’s experience, the patient’s age, 
or the presence of chordee. Ngoo et al have reported that DPNB 
can cause fistula development due to the trauma created by the 
needle on the penile tissues and the resultant compromised heal-
ing. However, it must be noted that their study was performed 
with the classical blind technique without the aid of US for the 
DPNB, in contrast to our study. Table 3 shows the hypospadias 
type, regional anesthesia method, and complication rates of our 
study and other similar studies mentioned above.

In our study, all surgeries were performed by the same sur-
geon and all blocks were performed by the same anesthetist. 
There was no statistical difference in terms of age and oper-
ation time, between the groups. Our study revealed that, as 
mentioned in the similar studies, CB can be associated with 
fistula formation following hypospadias surgery. In our study, 
postoperative fistula was only seen in CB group and statisti-
cally significant difference was found between the 2 groups 
in terms of postoperative fistula formation. We believe that 
with the ability to evaluate the anatomy of the whole penis 
in the sagittal plane and real-time visualization of the whole 
needle and the spread of the anesthetic drug during block 
administration, without any harm to the penile structures, 
US-guided DPNB with in-plane technique is a tissue friendly 
regional anesthesia method and that can be used in hypospa-
dias surgery.

There are studies in the literature which have evaluated both 
block types for postoperative pain and analgesic use. Our recent 
study has compared CB with US-guided DPNB using in-plane 
technique and found that the US-guided DPNB provided good 
postoperative analgesia in both hypospadias surgery and cir-
cumcision and also patients, who had received a DPNB, required 
lower amount of analgesics.[14]

Table 3 

Hypospadias type, regional anesthesia methods, and complication rates in our and previous studies.

  Hypospadias type N (%) Regional anesthesia method N (%)

Distal Mid-penile Proximal Caudal USG-PNB* 

Yiğit et al 49 – – 25 24
-51% -49%

Complications 6 – – 5 1
N (%) -12.20% -20% -2%
P = .03†    

  Hypospadias type N (%) Regional anesthesia method N (%)

 Distal Mid-penile Proximal Caudal No caudal 

Kim et al[21] 143 (41.8%) 159 (46.5%) 40 (11.7%) 216 126
-63% -37%

Complications 14 28 11 53 19
N (%) -6.50% -13% -5.10% -24.50% -15.10%
P = .04†      

  Hypospadias type N (%) Regional anesthesia method N (%)

 Distal Mid-penile Proximal Caudal PNB‡ 

Ngoo et al[4] 188 – – 74 114
-39.40% -60.60%

Complications 31 – – 7 24
N (%) -16.40% -9.50% -21.10%
P = .04†    

  Hypospadias type, N (%) Regional anesthesia method, N (%)

 Distal Mid-penile Proximal Caudal PNB‡ 

Taicher et al[22] 326 24 45 230 165
-82.50% -6% -11.50% -58.20% -41.80%

Complications 9 – 13 21 1
N (%)P < .001† -2% -28.80% -9% -0.60%

  Hypospadias type, N (%) Regional anesthesia method, N (%)

 Distal Mid-penile Proximal Caudal PNB‡ 

Saavedra-Belaunde et al[6] 192 – – 91 101
-48% -52%

PNB = penile nerve block. USG = USG-PNB = ultrasound guided penile nerve block.
*Ultrasound-guided dorsal penile nerve block with in-plane technique.
†P value for relationship between complications and regional anesthesia method.
‡Penile nerve block.
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We believe that our study will contribute to the literature as 
it is the only study comparing CB with US-guided DPNB using 
in-plane technique in order to compare the long-term postoper-
ative complications in hypospadias surgery.

However, our study also has some limitations. One of these is 
that the number of patients was low as a result of the decreased 
number of outpatient appointments and surgeries during the 
coronavirus disease 2019 pandemic. In addition, the study 
design was retrospective and future long-term prospective ran-
domized controlled studies are needed.

5. Conclusion
According to the results of our retrospective study, which was 
conducted with homogeneous patient groups who had only distal 
type hypospadias, with a single anesthesiologist, single surgeon, 
and single surgical technique, patients who underwent US-guided 
dorsal penile block had better outcomes than those who under-
went CB in terms of postoperative complications. US-guided dor-
sal penile block with in-plane technique may be preferred to CB 
in patients who undergo distal hypospadias surgery.
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