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Background: To determine the risk factors for postoperative complications after primary hypospadias 
repair. Hypospadias has a high postoperative complication rate, and the risk factors of postoperative 
complications have attracted extensive attention.
Methods: A total of 857 children who received primary surgical repair for hypospadias in our center 
between 3 January 2017 and 29 January 2021 were retrospectively analyzed. The collected data included 
age at time of surgery, type of hypospadias, body mass index (BMI), surgeon, operation time, length of 
reconstructed urethra, method of anesthesia (general anesthesia or general anesthesia combined with caudal 
anesthesia), and postoperative constipation. The risk factors for postoperative complications were analyzed 
by multivariate analysis.
Results: The follow-up time in this study was 6–54 months, with a mean follow-up time of 29 months. A 
total of 96 (11.2%) of the 857 pediatric patients had postoperative complications, including 44 (45.8%) cases 
of urethral fistula, 14 (14.6%) cases of urethral stricture, 5 (5.2%) cases of urethral diverticula, 5 (5.2%) cases 
of distal dehiscence, 3 (3.1%) cases of poor exposure, 2 (2.1%) cases of residual curvature, 1 (1.0%) case of 
penoscrotal transposition, 6 (6.3%) cases of urethral stricture and diverticulum, 6 (6.3%) cases of urethral 
fistula and diverticulum, 3 (3.1%) cases of urethral fistula and postoperative residual curvature, 2 (2.1%) cases 
of urethral fistula and distal dehiscence, and 1 (1.0%) case each of urethral fistula and transposition, urethral 
diverticulum and poor exposure, urethral stricture and poor exposure, distal dehiscence and transposition, 
and residual curvature and transposition. After univariate analysis, type of hypospadias (P=0.038), operation 
time (P<0.001), length of reconstructed urethra (P=0.007), and postoperative constipation (P=0.019) were 
included in the multivariate logistic regression analysis. The results showed that postoperative constipation 
was an independent risk factor for complications [P=0.027, odds ratio (OR) =1.793, confidence interval (CI): 
1.067 to 3.012].
Conclusions: Postoperative constipation is an important influencing factor for postoperative complications 
following primary hypospadias repair. Therefore, defecation management should be strengthened for 
hypospadias patients during the perioperative period.
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Introduction

Hypospadias is the most common congenital deformity 
in the reproductive system of children and is primarily 
character ized by abnormally  posi t ioned urethral 
opening, chordee, and abnormal foreskin distribution. A 
multinational and multiregional study (1) showed that the 
prevalence of hypospadias has increased by 60% from 1980 
to 2010, and the condition affects about 0.2% of newborn 
males worldwide. Surgery is the only effective treatment 
for hypospadias, but the incidence of postoperative 
complication is 5–70% (2-4). Therefore, hypospadias repair 
remains a great challenge for pediatric urologists (5).

Numerous studies have investigated the risk factors for 
postoperative complications of hypospadias repair, and 
most of them focused on the age at time of surgery, type of 
hypospadias, method of anesthesia, length of reconstructed 
urethra, and postoperative constipation (3,6-13). In this 
study, we reviewed the clinical and follow-up data of  
857 pediatric patients who underwent primary hypospadias 
repair and explored the factors associated with postoperative 
complications. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://tau.amegroups.com/article/view/10.21037/tau-
22-691/rc).

Methods

Clinical data

The clinical data of 1,249 pediatric hypospadias patients 
who underwent surgery in our hospital between 3 
January 2017 and 29 January 2021 were collected. The 
inclusion criteria were as follows: (I) primary treatment 
for hypospadias; (II) complete clinical data. The exclusion 
criteria were as follows: (I) incomplete clinical data; 
(II) less than 6 months of follow-up. A final total of  
857 patients were included, and information on the age at 
time of surgery, type of hypospadias, body mass index (BMI), 
operation time, surgeon, method of anesthesia, length of 
reconstructed urethra, postoperative constipation, and 
complications were collected. Hypospadias was classified 
as distal (glandular, coronal, and subcoronal), midshaft, 
or proximal (penoscrotal, scrotal, and perineal) (14)  
according to the opening of the urethra after penile 
curvature correction. Postoperative constipation was 
defined as the absence of defecation, difficult defecation, 
or painful defecation within 3 days after surgery (15-18). 
Complications included urethral fistula, urethral stricture, 

urethral diverticula, residual curvature, distal dehiscence, 
poor exposure, and penoscrotal transposition. The study 
was conducted in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved by 
the Ethics Committee of Sichuan Academy of Medical 
Sciences & Sichuan Provincial People’s Hospital (No. 
Ethics 2020-152). Individual consent for this retrospective 
analysis was waived.

Statistical analysis

Data were analyzed using SPSS 21.0 (IBM Corp., 
Armonk, NY, USA).  Univariate analysis  was f irst 
performed to determine the correlat ion between 
postoperative complication and age at time of surgery, 
type of hypospadias, BMI, surgeon, operation time, 
length of reconstructed urethra, method of anesthesia, 
or postoperative constipation. A multivariate logistic 
regression model was then constructed based on the results 
of univariate analysis. All tests were 2-tailed and a P value 
<0.05 was considered statistically significant.

Results

Univariate analysis of postoperative complications

A total of 96 (11.2%) of the 857 pediatric patients had 
postoperative complications, including 44 (45.8%) cases 
of urethral fistula, 14 (14.6%) cases of urethral stricture, 
5 (5.2%) cases of urethral diverticula, 5 (5.2%) cases 
of distal dehiscence, 3 (3.1%) cases of poor exposure, 
2 (2.1%) cases of residual curvature, 1 (1.0%) case of 
penoscrotal transposition, 6 (6.3%) cases of urethral 
stricture and diverticulum, 6 (6.3%) cases of urethral fistula 
and diverticulum, 3 (3.1%) cases of urethral fistula and 
postoperative residual curvature, 2 (2.1%) cases of urethral 
fistula and distal dehiscence, and 1 (1.0%) case each of 
urethral fistula and transposition, urethral diverticulum 
and poor exposure, urethral stricture and poor exposure, 
distal dehiscence and transposition, and residual curvature 
and transposition. Univariate analysis showed that type of 
hypospadias (P=0.038), operation time (P<0.001), length 
of reconstructed urethra (P=0.007), and postoperative 
constipation (P=0.019) were risk factors for postoperative 
complications. On the other hand, age at the time of 
surgery, BMI, surgeon, and method of anesthesia were not 
significantly different between patients with and without 
complications (P>0.05) (Table 1).

https://tau.amegroups.com/article/view/10.21037/tau-22-691/rc
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Multivariate analysis of postoperative complications

A multivariate logistic regression analysis was performed 
based on the univariate analysis results. The findings 
showed that postoperative constipation is an independent 
risk factor for complication [P=0.027, odds ratio (OR) 
=1.793, confidence interval (CI): 1.067 to 3.012], and the 
presence of postoperative constipation increased the risk of 
postoperative complication by 79% (Table 2).

Discussion

Surgery is the only effective treatment for hypospadias 

and mainly consists of curvature repair, urethroplasty, 
and cosmetic surgery. Hypospadias repair is a complex 
and meticulous reconstructive surgery with a relatively 
high incidence of postoperative complication. Common 
complications of this procedure include urethral fistula, 
urethral stricture, urethral diverticula, and residual 
penile curvature (19). Some pediatric patients may 
simultaneously experience 2 or more complications, and 
most complications require revision surgery (4). Since the 
number of surgeries performed and penile appearance 
satisfaction are key factors affecting hypospadias repair 
and psychosexual outcome (20,21), identifying risk factors 
associated with complications is of particular importance 

Table 1 Univariate analysis of risk factors for postoperative complications of hypospadias repair

Variables
Patients with complication  

(n=96)
Patients without complication 

(n=761)
P value

Age (years), median (P25, P75) 2 [1, 3] 2 [2, 3] 0.058

≤2, n [%] 63 [13] 431 [87]

>2, n [%] 33 [9] 330 [91]

BMI, median (P25, P75) 15.97 (14.82, 17.19) 15.70 (14.71, 17.10) 0.353

Type, n [%] 0.038

Distal 4 [5] 78 [95]

Midshaft 50 [10] 432 [90]

Proximal 42 [14] 251 [96]

Surgeon, n [%] 0.224

Number of surgeries per year >100 80 [12] 593 [88]

Number of surgeries per year ≤100 16 [9] 168 [91]

Operation time (min), median (P25, P75) 145 [110, 170] 115 [85, 160] 0.000

Method of anesthesia, n [%] 0.755

General anesthesia 44 [12] 336 [88]

General plus caudal anesthesia 52 [11] 425 [89]

Postoperative constipation, n [%] 0.019

Yes 23 [17] 112 [83]

No 73 [10] 649 [90]

Length of reconstructed urethra (cm), median (P25, P75) 3 (1.7, 4) 2 (1.3, 3.55) 0.007

<2, n [%] 39 [9] 386 [91]

2–3, n [%] 14 [13] 95 [87]

3–4, n [%] 25 [13] 161 [87]

>4, n [%] 18 [13] 119 [87]

BMI, body mass index.
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in guiding clinical practice.

Postoperative constipation

Although there are currently no diagnostic criteria for 
postoperative constipation, this phenomenon is very 
common and is mainly associated with the use of opioids, 
reduced postoperative activity, long operation time, heavy 
bleeding, and surgical trauma (15,22). Postoperative 
constipation has been more commonly reported in adult 
patients undergoing surgery, with an incidence of 18–72% 
in hip replacement, 50% in thoracic surgery, 8% in 
anorectal surgery (15), and 39.2% in heart surgery (18). 
A systematic review of postoperative follow-up for cloacal 
malformation showed that 51% of patients experienced 
constipation (23). López et al. (16) reported that the 
incidence of constipation was 46.7% in critically ill pediatric 
patients and 3 times higher in surgically treated pediatric 
patients than in pediatric patients who have not undergone 
surgery. Furthermore, Mantegazziet al. (17) reported that 
the incidence of constipation was up to 77.7% in pediatric 
patients who underwent orthopedic surgery. It is worth 
noting that the authors thought reduced defecation, 
abdominal pain, abdominal distension, or poor appetite (at 
least 2 symptoms must be present) and whether enema was 
provided and recorded should be included in the definition 
of acute constipation. Our study showed that the incidence 
of postoperative constipation was 15.8%, and postoperative 
constipation accounted for 24% of all patients with 
complications. We found that constipation is an independent 
risk factor for postoperative complication (P=0.027, OR 
=1.793, 95% CI: 1.067 to 3.012). By combining clinical 
observations, we speculate that postoperative constipation 
was caused by reduced peristalsis in pediatric patients due 
to prolonged bed rest after surgery. In addition, defecation 
may cause pain and discomfort in the surgical area, 

leading to resistance to defecation, accumulation of dry 
feces in the rectum, and hence more painful defecation. 
Due to involuntary contractions of the external sphincter 
muscle and puborectalis muscle, forceful defecation in 
constipated pediatric patients can increase pelvic floor 
venous pressure and lead to wound bleeding, increased 
urine extravasation, and infection and compression-induced 
ischemia caused by local hematoma. Urine extravasation 
can gradually develop into chronic urethritis, which 
ultimately increases the incidences of urethral fistula and 
stricture (24-27). Careful management of postoperative 
defecation is favorable for reducing complications following 
hypospadias repair (2,9,10). In a study by Grobbelaar  
et al. (10), patients were given oral lactulose 48 hours before 
surgery to avoid postoperative constipation. Likewise, 
Mantegazziet al. (17) asserted that preventative measures 
for postoperative constipation should begin 1 week before 
surgery and should focus on privacy during defecation, 
increased fluid uptake, use of stool softeners, reduced use 
of medications that cause constipation, and reasonable diet. 
The authors found that such interventions decreased the 
incidence of postoperative constipation to 50.8%. Although 
high-quality randomized controlled studies are currently 
lacking in pediatric enhanced recovery after surgery, 
routine preoperative mechanical bowel preparation is not 
recommended for the prevention of constipation (28-31).  
Therefore, patients should ensure sufficient dietary 
fiber and fluid intake and avoid foods to which they are 
intolerant (decreased consumption of fructose and lactose) 
during the perioperative period to avoid postoperative 
constipation (27). Moreover, meticulous surgical procedures 
and secure bandaging can decrease trauma and pain and 
are important measures for promoting early recovery and 
preventing postoperative constipation in pediatric patients. 
In this study, we wrapped a diaper around the urinary 
catheter (Figure 1) to free the patients from the restraint 

Table 2 Multivariate analysis of postoperative complications after hypospadias repair

Variables B S.E. Wals Df P OR
95% CI of OR

Lower limit Upper limit

Length of reconstructed urethra (cm) −0.005 0.108 0.002 1 0.963 0.995 0.805 1.230

Type 0.333 0.267 1.554 1 0.213 1.395 0.826 2.356

Operation time (min) 0.003 0.002 2.352 1 0.125 1.003 0.999 1.006

Postoperative constipation 0.584 0.265 4.870 1 0.027 1.793 1.067 3.012

S.E., standard error; Df, degree(s) of freedom; OR, odds ratio; CI, confidence interval.
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of a drainage bag, thereby shortening the time required 
for pediatric patients to get out of bed and reducing the 
incidence of constipation after surgery.

Anesthesia

General anesthesia combined with regional anesthesia not 
only provides the best pain relief, reduces insulin resistance, 
increases gastrointestinal peristalsis, and decreases opioid 
dosage and adverse reactions, but it also allows rapid 
arousal, effectively reduces stress response, and hence 
accelerates recovery. Caudal block is a regional anesthesia 
widely used in urethral, perineal, and anal surgeries due 
to its ability to relax the pelvic floor and perineal muscles, 
decrease stress response, and reduce the dosage for general 
anesthesia (32,33). It was previously shown that caudal 
block improved postoperative pain in pediatric patients but 
also increased the risk of urethral fistula compared with 
control patients (34). Similar findings were also reported 
by Kim et al. (35) and Taicher et al. (36), researchers 
have speculated that the reason for caudal anesthesia to 
increase the incidence of postoperative complications after 
hypospadias repair is associated with penile sinus nerve 
block and vasodilation. Nerve block reduces the activity of 
sympathetic nerves, decreases angiotensin secretion, and 
leads to venous blood pooling in the perineum and lower 
half of the penis. Alternately, vasodilation results in penile 
venous sinus congestion and penile swelling, which in turn 
increases wound suture tension, negatively impacts healing, 
and increases the risks of urethral fistula or stricture. 
However, similar studies conducted by other groups 
found that the method of anesthesia was not associated 
with surgical outcome (7,32,37). Consistent with previous 
findings, we observed postoperative complications in only 

11% of pediatric patients who had general plus caudal 
anesthesia, which was comparable to the 12% incidence in 
patients who had general anesthesia alone.

Length of reconstructed urethra and type of hypospadias 

Length of reconstructed urethra and type of hypospadias are 
important indicators for the severity of hypospadias. Previous 
studies (3,6,38,39) have demonstrated that the longer the 
urethral defect, the greater the risk of complications. The 
incidence of postoperative complications is far higher in 
patients with proximal hypospadias than in those with 
midshaft and distal hypospadias (3,6,38,39). In contrast, our 
results indicated that the length of urethral defect (P=0.963, 
OR =0.995, 95% CI: 0.805 to 1.230) and type of hypospadias 
(P=0.213, OR =1.395, 95% CI: 0.826 to 2.356) were not 
risk factors for complications, which are consistent with 
the findings of Huang et al. (8) and Duarsa et al. (40). We 
speculate that there are 4 reasons for this discrepancy. First, 
our center has a higher percentage of patients with severe 
hypospadias and hence it is easier to gain experience in island 
flap and Koyanagi repair. Second, the surgical approach for 
midshaft and proximal hypospadias can be selected with 
greater flexibility in accordance with the shape and size 
of the head of the penis, length of foreskin, blood supply 
pattern, and type of curvature. This “customized multi-
approach” advantage ensures spacious outflow channel and 
improves postoperative recovery and satisfaction (41,42). 
Third, preservation of the urethral plate is the predominant 
approach for distal hypospadias, and surgical complications 
are largely associated with the width and quality of the 
original urethral plate. Last, patients in this study were 
followed up for 6–54 months, with a mean follow-up time 
of 29 months. In the studies conducted by Lucas et al. (39) 
and Johnston et al. (43), the authors followed up the patients 
for over a decade and observed the occurrence of <50% of 
complications within a year after surgery. However, whether 
prolonged follow-up time, length of reconstructed urethra, 
and type of hypospadias alters the incidence of complication 
remain possibilities that cannot be excluded in this case.

Surgeon

It was reported that the more experience the surgeon has 
the lower incidence of complications following hypospadias 
repair (2,7). Our results showed that the incidence of 
postoperative complications was not significantly different 
between patients treated by surgeons who perform >100 

Figure 1 Wrapping of diaper around the urinary catheter after 
surgery.
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surgeries annually and those treated by surgeons who have 
perform ≤100 surgeries annually, which was consistent 
with the findings of Dokter et al. (12). This difference may 
be attributed to selection bias due to the lower number of 
patients (21.5% of total cases) in the surgeon group with 
≤100 surgeries per year and higher percent of mild to 
moderate cases. Furthermore, surgeons who perform ≤100 
surgeries per year in our center have already accumulated 
experience from 1,000 hypospadias repair surgeries, 
and their surgical technique has become increasingly 
stable as they reached the end of the learning curve (44). 
Nonetheless, we will continue to monitor this indicator in 
subsequent studies.

Age at time of surgery

The recommended age for hypospadias repair surgery 
is 6–12 months by the American Academy of Pediatrics, 
6–18 months by European Association of Urology, 
and 6–30 months in China (45). Age has been shown 
to be a risk factor for complications (8,40,46). Because 
of the more frequent erections in older children the 
pulling effect lead the worse recovery in wound healing. 
Conversely, younger children are believed to experience 
better recovery after surgery. However, the effect of age 
was not observed in our study, which is consistent with 
the findings reported by Dokter et al., Lu et al., and Feng 
et al. (3,6,47).

Operation time

Jiang et al. (46) have reported that the risk of postoperative 
complication increases as operation time increases, 
especially in first and second surgeries for proximal 
hypospadias. Univariate analysis indicated that operation 
time had a significant impact on the incidence of 
complication (P<0.001). However, multivariate regression 
analysis, which included factors such as type of hypospadias, 
length of reconstructed urethra, and postoperative 
constipation, showed that operation time had no effect 
on complication. This has led us to question whether the 
increase or decrease in the number of associated factors can 
alter the outcome of such analysis.

BMI

BMI is an important indicator for nutritional status, and 
poor preoperative nutritional status can increase the risk of 

postoperative complication, prolong hospitalization time, 
and increase hospitalization cost (48). Consistent with 
our results, Strine et al. (49) reported that the difference 
in BMI between children and adolescents before urethral 
reconstruction did not affect surgical outcome.

Limitations

There were several limitations to this study. First, since 
this was a single-center retrospective study, it was difficult 
to eliminate all confounding factors such as surgical 
approach, extent of ventral penile curvature, and urethral 
plate conditions, resulting in the possibility of selection 
bias and data bias. Second, this study lacked more long-
term follow-up data on postoperative complications. Third, 
preoperative defecation data were not collected. Last, a 
multi-center, randomized, controlled prospective study is 
required to confirm the relationship between postoperative 
complication and constipation.

In summary, our study demonstrated that postoperative 
constipation is an important influencing factor for 
postoperative complications following primary hypospadias 
repair, and hence more emphasis should be placed on the 
perioperative defecation management of pediatric patients.

Acknowledgments

Funding: The study was funded by National Natural Science 
Foundation of China (No. 82101666). The funders had no 
role in study design, data collection and analysis, decision to 
publish, or preparation of the manuscript.

Footnote

Reporting Checklist: The authors have completed the 
STROBE reporting checklist. Available at https://tau.
amegroups.com/article/view/10.21037/tau-22-691/rc

Data Sharing Statement: Available at https://tau.amegroups.
com/article/view/10.21037/tau-22-691/dss

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://tau.amegroups.
com/article/view/10.21037/tau-22-691/coif). The authors 
have no conflicts of interest to declare. 

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 

https://tau.amegroups.com/article/view/10.21037/tau-22-691/rc
https://tau.amegroups.com/article/view/10.21037/tau-22-691/rc
https://tau.amegroups.com/article/view/10.21037/tau-22-691/dss
https://tau.amegroups.com/article/view/10.21037/tau-22-691/dss
https://tau.amegroups.com/article/view/10.21037/tau-22-691/coif
https://tau.amegroups.com/article/view/10.21037/tau-22-691/coif


Translational Andrology and Urology, Vol 11, No 11 November 2022 1583

© Translational Andrology and Urology. All rights reserved.   Transl Androl Urol 2022;11(11):1577-1585 | https://dx.doi.org/10.21037/tau-22-691

to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013). The study was approved by the Ethics 
Committee of Sichuan Academy of Medical Sciences & 
Sichuan Provincial People’s Hospital (No. Ethics 2020-
152). Individual consent for this retrospective analysis was 
waived. 

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Yu X, Nassar N, Mastroiacovo P, et al. Hypospadias 
Prevalence and Trends in International Birth 
Defect Surveillance Systems, 1980-2010. Eur Urol 
2019;76:482-90.

2. Cimador M, Vallasciani S, Manzoni G, et al. Failed 
hypospadias in paediatric patients. Nat Rev Urol 
2013;10:657-66.

3. Dokter EM, Mouës CM, Rooij IALMV, et al. 
Complications after Hypospadias Correction: Prognostic 
Factors and Impact on Final Clinical Outcome. Eur J 
Pediatr Surg 2018;28:200-6.

4. Long CJ, Chu DI, Tenney RW, et al. Intermediate-Term 
Followup of Proximal Hypospadias Repair Reveals High 
Complication Rate. J Urol 2017;197:852-8.

5. Cuckow PM, Cao KX. Meeting the challenges of 
reconstructive urology - Where are we now? J Pediatr 
Surg 2019;54:223-8.

6. Lu YC, Huang WY, Chen YF, et al. Factors associated 
with reoperation in hypospadias surgery - A nationwide, 
population-based study. Asian J Surg 2017;40:116-22.

7. Liu Y, Guo Y, Wang J, et al. Analysis of related factors 
of urinary fistula after Onlay operation for penile 
(intermediate type) hypospadias. Journal of Nanjing 
Medical University (Natural Sciences) 2020;40:1834-8.

8. Huang LQ, Ge Z, Tian J, et al. Retrospective analysis of 
individual risk factors for urethrocutaneous fistula after 
onlay hypospadias repair in pediatric patients. Ital J Pediatr 

2015;41:35.
9. Sauvage P, Becmeur F, Geiss S, et al. Transverse mucosal 

preputial flap for repair of severe hypospadias and isolated 
chordee without hypospadias: a 350-case experience. J 
Pediatr Surg 1993;28:435-8.

10. Grobbelaar AO, Laing JH, Harrison DH, et al. 
Hypospadias repair: the influence of postoperative care 
and a patient factor on surgical morbidity. Ann Plast Surg 
1996;37:612-7.

11. Freire C, Ocón-Hernández O, Dávila-Arias C, et al. 
Anogenital distance and reproductive outcomes in 9- 
to 11-year-old boys: the INMA-Granada cohort study. 
Andrology 2018;6:874-81.

12. Dokter EM, van der Zanden LF, Laumer SJ, et al. 
Development of a prediction model for postoperative 
complications after primary hypospadias correction. J 
Pediatr Surg 2020;55:2209-15.

13. Routh JC. Caudal Blocks and Hypospadias Repair 
Complications-Much Ado about Nothing or the Real 
Deal? J Urol 2021;205:1252-3.

14. Song H. Expert consensus on hypospadias. Chinese 
Journal of Pediatric Surgery 2018;39:883-8.

15. Stienen MN, Smoll NR, Hildebrandt G, et al. 
Constipation after thoraco-lumbar fusion surgery. Clin 
Neurol Neurosurg 2014;126:137-42.

16. López J, Botrán M, García A, et al. Constipation in the 
Critically Ill Child: Frequency and Related Factors. J 
Pediatr 2015;167:857-861.e1.

17. Mantegazzi LS, Seliner B, Imhof L. Constipation 
prophylaxis in children undergoing orthopedic surgery: 
A quasi-experimental study. J Spec Pediatr Nurs 
2016;21:109-18.

18. Iyigun E, Ayhan H, Demircapar A, et al. Impact of 
preoperative defecation pattern on postoperative 
constipation for patients undergoing cardiac surgery. J 
Clin Nurs 2017;26:495-501.

19. Sun N. Problems and recognition of hypospadias repair. 
Chinese Journal of Pediatric Surgery 2015;36:161-2.

20. Vavilov S, Smith G, Starkey M, et al. Parental decision 
regret in childhood hypospadias surgery: A systematic 
review. J Paediatr Child Health 2020;56:1514-20.

21. Tack LJW, Springer A, Riedl S, et al. Psychosexual 
Outcome, Sexual Function, and Long-Term Satisfaction 
of Adolescent and Young Adult Men After Childhood 
Hypospadias Repair. J Sex Med 2020;17:1665-75.

22. Saha S, Nathani P, Gupta A. Preventing Opioid-Induced 
Constipation: A Teachable Moment. JAMA Intern Med 
2020;180:1371-2.

https://creativecommons.org/licenses/by-nc-nd/4.0/


He et al. The postoperative complications after hypospadias repair1584

© Translational Andrology and Urology. All rights reserved.   Transl Androl Urol 2022;11(11):1577-1585 | https://dx.doi.org/10.21037/tau-22-691

23. Versteegh HP, van Rooij IA, Levitt MA, et al. Long-
term follow-up of functional outcome in patients with a 
cloacal malformation: a systematic review. J Pediatr Surg 
2013;48:2343-50.

24. Tang Y. Recognition and management of urethral stricture, 
penile head rupture and urethral diverticulum after 
hypospadias surgery. Journal of Clinical Pediatric Surgery 
2017;16:212-4.

25. Santucci NR, Hyman PE, Karpinski A, et al. 
Development and validation of a childhood self-
efficacy for functional constipation questionnaire. 
Neurogastroenterol Motil 2018.

26. Bjørsum-Meyer T, Christensen P, Baatrup G, et al. 
Dyssynergic patterns of defecation in constipated 
adolescents and young adults with anorectal malformations. 
Sci Rep 2020;10:19673.

27. Southwell BR. Treatment of childhood constipation: a 
synthesis of systematic reviews and meta-analyses. Expert 
Rev Gastroenterol Hepatol 2020;14:163-74.

28. Rangel SJ, Islam S, St Peter SD, et al. Prevention of 
infectious complications after elective colorectal surgery 
in children: an American Pediatric Surgical Association 
Outcomes and Clinical Trials Committee comprehensive 
review. J Pediatr Surg 2015;50:192-200.

29. Short HL, Taylor N, Piper K, et al. Appropriateness of 
a pediatric-specific enhanced recovery protocol using 
a modified Delphi process and multidisciplinary expert 
panel. J Pediatr Surg 2018;53:592-8.

30. Carpenter KL, Breckler FD, Gray BW. Role of 
Mechanical Bowel Preparation and Perioperative 
Antibiotics in Pediatric Pull-Through Procedures. J Surg 
Res 2019;241:222-7.

31. Pediatric Surgery Branch of Chinese Medical Association, 
Pediatric Anesthesiology Group, Anesthesiology Branch, 
et al. Expert consensus on perioperative management of 
children under the guidance of accelerated rehabilitation 
surgery. Chinese Journal of Pediatric Surgery 
2021;42:1057-65.

32. Li L, Yang B, He Y, et al. Impact of caudal regional 
anesthesia on complications after hypospadias repair with 
tubularised incised plate urethroplasty. Chinese Journal of 
Applied Clinical Pediatrics 2021;36:682-6.

33. Chinese Society of Cardiothoracic and Vascular Anesthesia 
Day Surgery Anesthesia Branch, Pediatric Anesthesiology 
Group of Anesthesia Branch of Chinese Medical 
Association. Chinese Expert Consensus on Children's 
Accelerated Rehabilitation Surgery Anesthesia. National 
Medical Journal of China 2021;101:2425-32.

34. Kundra P, Yuvaraj K, Agrawal K, et al. Surgical outcome 
in children undergoing hypospadias repair under caudal 
epidural vs penile block. Paediatr Anaesth 2012;22:707-12.

35. Kim MH, Im YJ, Kil HK, et al. Impact of caudal block 
on postoperative complications in children undergoing 
tubularised incised plate urethroplasty for hypospadias 
repair: a retrospective cohort study. Anaesthesia 
2016;71:773-8.

36. Taicher BM, Routh JC, Eck JB, et al. The association 
between caudal anesthesia and increased risk of 
postoperative surgical complications in boys undergoing 
hypospadias repair. Paediatr Anaesth 2017;27:688-94.

37. Splinter WM, Kim J, Kim AM, et al. Effect of anesthesia 
for hypospadias repair on perioperative complications. 
Paediatr Anaesth 2019;29:760-7.

38. Liu X, Yang Y. Treatment experience and related factors of 
urethral diverticulum after primary repair of hypospadias 
in children. Chinese Journal of Pediatric Surgery 
2019;11:971-5.

39. Lucas J, Hightower T, Weiss DA, et al. Time to 
Complication Detection after Primary Pediatric 
Hypospadias Repair: A Large, Single Center, Retrospective 
Cohort Analysis. J Urol 2020;204:338-44.

40. Duarsa GWK, Tirtayasa PMW, Daryanto B, et al. 
Risk factors for urethrocutaneous fistula following 
hypospadias repair surgery in Indonesia. J Pediatr Urol 
2020;16:317.e1-6.

41. Chen S, Wang X, Tang Y. Treatment strategies of 
hypospadias: a brief analysis of Twelve-Character 
Principles. Journal of Clinical Pediatric Surgery 
2022;21:1-6.

42. Qin D, Tang Y, Wang X, et al. Application of cavernosum 
reduction technology in glanuloplasty during repair 
of moderate-severe hypospadias. Chinese Journal of 
Reparative and Reconstructive Surgery 2018;32:1454-7.

43. Johnston AW, Jibara GA, Purves JT, et al. Delayed 
presentation of urethrocutaneous fistulae after hypospadias 
repair. J Pediatr Surg 2020;55:2206-8.

44. Han W, Zhang W, Sun N, et al. Study on learning curve 
of hypospadias in pediatric urologists. Continuing Medical 
Education 2016;30:51-2.

45. Li Z, Zhang W, Sun N, et al. Domestic trends of 
hypospadias surgery. Chinese Journal of Pediatric Surgery 
2016;37:453-8.

46. Jiang DD, Chakiryan NH, Gillis KA, et al. Perioperative 
complications within 30 days of hypospadias surgery: 
Results from NSQIP-Pediatrics. J Pediatr Urol 
2020;16:316.e1-7.



Translational Andrology and Urology, Vol 11, No 11 November 2022 1585

© Translational Andrology and Urology. All rights reserved.   Transl Androl Urol 2022;11(11):1577-1585 | https://dx.doi.org/10.21037/tau-22-691

47. Feng J, Yang Z, Tang Y, et al. Risk Factors for 
Urethrocutaneous Fistula Repair After Hypospadias 
Surgery: A Retrospective Study. Ann Plast Surg 
2017;79:e41-4.

48. Canada NL, Mullins L, Pearo B, et al. Optimizing 
Perioperative Nutrition in Pediatric Populations. Nutr 
Clin Pract 2016;31:49-58.

49. Strine AC, VanderBrink BA, Riazzi AC, et al. 
Preoperative nutritional status and use of total 
parenteral nutrition in pediatric and adolescent patients 
undergoing continent urinary tract reconstruction. J 
Pediatr Urol 2018;14:572.e1-7.

(English Language Editor: J. Jones)

Cite this article as: He Z, Yang B, Tang Y, Mao Y. Analysis 
of factors associated with postoperative complications after 
primary hypospadias repair: a retrospective study. Transl Androl 
Urol 2022;11(11):1577-1585. doi: 10.21037/tau-22-691


