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Urethral Plate Characteristics in Cases of Non-proximal Hypospadias May Not Be Associated With a Higher Risk of Complications When a Two-Stage Repair Is Applied
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Purpose: To investigate whether a two-stage repair of distal- and mid-shaft hypospadias (non-proximal hypospadias) could eliminate the risk factors resulting from adverse urethral plate characteristics and eventually reduce complication rates.

Methods: We retrospectively reviewed all cases of primary surgical repair of non-proximal hypospadias performed in our center between 2009 and 2018. In all cases where adverse urethral plate characteristics were found, such as meatal stenosis, a shallow urethral groove, a thick web of tissue between the native meatus and the urethral groove or in the presence of a very “thin,” skin-like distal urethra, a two-stage repair was routinely undertaken. In cases of native meatal stenosis, a meatotomy, and meatoplasty were performed. In cases of a very “thin” distal urethra we incised the skin proximally up to the point of a normal urethral fold and a meatoplasty was performed at that point. Hypospadias repair was then performed in a second operation, 3–6 months following the first procedure. Urethroplasty, both in cases of a single-stage repair and in cases of a two-stage repair, was always performed using the Thiersch-Duplay technique. Patients with a follow-up of less than 12 months were excluded from this study.

Results: Over a period of 10 years, 208 boys underwent primary surgical repair of non-proximal hypospadias. Eighty-nine of the 208 patients (42.8%) underwent single-stage hypospadias repair. Two-stage repair of the hypospadias was required in 119 (57.2%) of the patients. The overall complication rate was 3.4% in the group operated in a single stage and 7.6% in the group that required a two-stage repair (p = 0.09). The most frequent complication reported was urethrocutaneous fistula (p = 0.31), followed by meatal stenosis (p = 0.37), urethral stricture (p = 0.08) and wound dehiscence (p = 0.16). There was no significant difference between the complication rates of the two groups.

Conclusion: Patients with distal hypospadias and poor urethral plate characteristics repaired in a two-stage approach have comparable low-complications to those with favorable urethral plate characteristics repaired in a single-stage.
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INTRODUCTION

More than 300 surgical procedures and modifications have been proposed for hypospadias repair, with some surgeons stating with amusement that there are almost as many techniques for repairing hypospadias as there are surgeons who perform the procedure (1). Repair of hypospadias through tubularization of an intact urethral plate, first described by Thiersch and Duplay, has remained one of the most popular methods of hypospadias repair for more than 150 years. The Thiersch-Duplay technique offers several advantages. It utilizes the tissues that were embryonically destined to form a urethra, there is minimal disturbance to the blood supply of the urethral plate, which is often well vascularized, and there is hardly any contracture of the tubularized plates (2).

Although hypospadias is usually defined by the position of the ectopic meatus, a wide spectrum of anatomical variations has been described, and complications have repeatedly been associated with urethral plate characteristics (3–7). The Thiersch-Duplay method can ideally be performed on a hypospadias patient with a wide urethral plate and a deep urethral groove (8). Unfortunately, in approximately 50% of cases, there is meatal stenosis and a shallow groove (9); therefore, in order that the Thiersch-Duplay technique can be applied, meatoplasty or an incision of the urethral plate is required prior to tubularization (9, 10). Some studies have reported that with the use of the tubularized incised plate technique (TIP-Technique), a modification of the Thiersch-Duplay technique, urethral plate characteristics do not correlate with urethroplasty complications (11).

Following meatoplasty or an incision of the urethral plate, the urethral groove is deepened, and the widened neomeatus is transferred to a deeper level (9). To date, in cases of non-proximal hypospadias, meatoplasty or incision of the urethral plate followed by tubularization of the urethral plate, has always been performed as a single-stage procedure. Although there is growing evidence that a two-stage repair in cases of proximal hypospadias could be associated with fewer complications when compared to single-stage repairs (12, 13), to our knowledge, a two-stage repair has never been routinely applied in cases of non-proximal hypospadias. With this study, we therefore review all cases of primary surgical repair of distal and mid-shaft hypospadias in our center between 2009 and 2018 to ask whether a two-stage repair could eliminate the risk factors resulting from adverse urethral plate characteristics and eventually reduce complication rates in the surgical repair of non-proximal hypospadias.



MATERIALS AND METHODS

We retrospectively reviewed all cases of primary surgical repair of distal and mid-shaft hypospadias (non-proximal hypospadias) that were performed in our single-center between 2009 and 2018, through five specialized surgeons. During this period in our center, in all primary cases of non-proximal hypospadias, where a straightforward tubularization of the urethra was intraoperatively deemed not possible, a two-stage approach in the primary repair was routinely applied.

In cases of non-proximal hypospadias where adverse urethral plate characteristics were found, such as meatal stenosis, defined as a meatal caliber of less than 8 Fr (6, 7), a shallow urethral groove (5, 6), a thick web of tissue between the native meatus and the urethral groove or in the presence of a very “thin” distal urethra that could not be separated from the overlying shaft skin (14), a two-stage repair was routinely undertaken (Figure 1). Following a first-stage operation that would ultimately lead to a healthy distal urethra with a wide meatus (Figure 1), urethroplasty using the Thiersch-Duplay technique was then performed in a second procedure 3–6 months later. In cases of native meatal stenosis, a meatotomy and meatoplasty were performed. In cases of a very “thin” distal urethra we incised the skin proximally up to the point of a normal urethral fold and a meatoplasty was performed at that point. Hypospadias repair was then performed in a second operation, 3–6 months following the first procedure. Urethroplasty, both in cases of a single-stage repair and in cases of a two-stage repair, was always performed using the Thiersch-Duplay technique, as described in Figures 2, 3. In cases of a narrow urethral plate lateral augmentation of the urethral plate was undertaken in both groups (Figure 2). No other techniques in the repair of non-proximal hypospadias were used in this period. Urethroplasty was performed identically in both groups and there was no difference in the type of suture used, the suture technique, the applied dressing type as well as the size and type of the catheter used.
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FIGURE 1. The polymorphism of distal and mid-shaft hypospadias and some examples of indications for two-stage hypospadias repair in our center. (A1,A2) Meatal stenosis and a shallow glanular groove in a case of coronal hypospadias. (B1,B2) Meatotomy in a case of coronal hypospadias reveals a blind-ending urethral duct extending distally underneath the shallow urethral groove. A complete incision of the ventral wall of the blind-ending urethral duct was performed. (C1,C2) A thick web of tissue separates the hypospadic meatus with the urethral pit. (D1,D2) An example of a very “thin” distal urethra that cannot be separated from the overlying skin. Following incision of the very “thin” urethra to the point of healthy urethral tissue, meatoplasty was then performed at this point. (E) An example of how various characteristics are combined. Following the incision of a very “thin” skinlike urethra, urethral duplication with a deep blind ending urethral channel parallel to the urethra is revealed. Unification of the blind ending accessory urethral channel with the urethra through resection of the separating tissue was undertaken.
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FIGURE 2. Formation of the neourethra in patients with a mid-shaft (Pat. X) and a coronal (Pat. Y) hypospadias. Following a U-shaped incision around the native hypospadic meatus and along the lateral margins of the urethral plate (a), tension-free tubularization of the laterally augmented urethral plate around a 10 Fr. catheter using a 6.0 monocryl running suture in the Thiersch-Duplay technique was performed. In cases of a narrow urethral plate the vertical parallel incisions were made 2–3 mm lateral to the border of the urethral plate. This maneuver adds 4–6 mm to the width of the urethral plate and allows tension free tubularization of the plate. The suture was covered thereafter with paraurethral tissue using a 6.0 monocryl running suture (not illustrated here).



[image: image]

FIGURE 3. (A) Harvesting a pedicled dartos flap from the excess preputial hood. (B) The pedicled dartos flap is rotated from the dorsal to the ventral side of the penis to form an extra layer of coverage for the neourethra. Extra care is provided that the fixation of the dartos flap, laterally to the neo-urethra, would be tension-free to avoid rotation of the penis. (C) In cases of ventral skin paucity, symmetrical dorsal skin flaps are rotated to the ventral side of the penis and used to cover the ventral penile shaft (modified Byars’ flaps). (D) The penile raphe was imitated by creating a midline ventral suture line. A compression dressing of the penis was placed and left for 5 days (not illustrated here). The catheter was removed 7–10 days after the operation.


Follow-up visits were scheduled in the outpatient department of our clinic at 1 week, 6 weeks, and 6 months postoperatively and once per year thereafter. Follow-up was defined as the time between the urethroplasty and the last visit of the patient in our outpatient department. Patients with a follow-up of less than 12 months were excluded from this study. The clinical data were statistically evaluated using an unpaired two-sample t-test and a Mann–Whitney U-test. Statistical significance was set at p < 0.05.



RESULTS

Over a period of 10 years, 228 boys with non-proximal hypospadias underwent primary surgical repair in our clinic. None of the children received testosterone therapy prior to the surgical repair. Twenty children with a follow-up of less than 12 months were excluded from this study. The median age of the remaining 208 boys was 18 months (IQR 13–40 months) at the time of urethroplasty. Eighty-nine of the 208 patients (42.8%) underwent single-stage hypospadias repair. In 119 patients (57.2%), a two-stage repair of the hypospadias was undertaken. The median follow-up of the 208 patients was 50 months (IQR 30–75 months). Overall complications were reported in 12 of the 208 patients (5.8%), without a significant difference between the two groups (p = 0.09, t-test) (Table 1).


TABLE 1. Comparison of the complication rates following non-proximal hypospadias repair between the patient groups that underwent single-stage and two-stage procedures.
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Complications developed at a median of 17 months following the operation, with only 42% of the complications (5 cases) developing during the first year postoperatively. There was no significant difference between the complication rates of each individual surgeon. The most frequent complication was urethrocutaneous fistula, reported in six patients. Of the six patients who developed a urethrocutaneous fistula, four underwent a two-stage repair of the hypospadias. The second most frequent complication was meatal stenosis, which was reported in three patients. Of the three patients who developed meatal stenosis, two underwent a two-stage repair of the hypospadias. Two patients who had both undergone a two-stage repair developed a urethral stricture, and in one patient who had also undergone a two-stage repair, wound dehiscence was observed 14 days after the operation. No statistical significance between the individual complication rates in the two groups was observed (Table 1). No further complications such as diverticulum, glans dehiscence, hair or stones in the urethra were reported in our study.

All the patients that developed complications in our study, with the exception of the patient with a wound dehiscence 14 days following the urethroplasty, underwent by reoperation a diagnostic cystoscopy to evaluate the neourethra. However, no cases of urethrocutaneous fistula following obstructive stricture of the urethra or the neomeatus were observed in our study. All of the five patients that developed meatal stenosis and urethral stricture in our study hat obstructive urinary symptoms and in three of the five patients, that were toilet trained at the time the complication manifested, a pathological uroflowmetry (Qmax < 7 ml/s) was documented. In two of the five patients with meatal stenosis or urethral stricture, episodes of lower urinary tract infection were also reported.



DISCUSSION

Not all non-proximal hypospadias are alike, and the variability of anatomical features plays an important role in the selection process among the different surgical approaches (3). Urethral plate characteristics, such as the meatal position and diameter as well as the urethral plate width, have been repeatedly reported as independent risk factors for the development of complications following hypospadias repair (4–7).

The Thiersch-Duplay technique is an easy technique that can be applied without concern in cases of non-proximal hypospadias with a deep glanular groove. Numerous modifications of the technique for universal implementation in hypospadias cases without a deep urethral groove have been proposed. In 1997, Stock and Hanna (9) reported the “distal urethroplasty and glanuloplasty procedure” (DUG), combining a Heineke-Mikulicz meatoplasty with the Thiersch-Duplay technique, as a single-stage procedure for the repair of all glanular, coronal, or subcoronal hypospadias. In this study, an astounding overall complication rate of 2.1% was reported (9). Unfortunately, no data concerning the length of the follow-up were provided in the publication. In 2018, a similar but much smaller study confirmed the excellent results of the DUG procedure in all types of glanular and coronal/subcoronal hypospadias (15). The study reported the occurrence of complications in only one out of 24 patients, equating to a complication rate of 4.2%.

The most popular modification of the Thiersch-Duplay procedure that can be applied to all cases of non-proximal hypospadias is the tubularization of an incised urethral plate (tubularized incised plate—TIP technique). Introduced by Snodgrass in 1994 (10), it has since gained widespread acceptance as a single-stage operation procedure for the repair of non-proximal hypospadias. The TIP repair technique and its modifications have been demonstrated in numerous studies to deliver excellent cosmetical and functional results (11, 16). However, discussion on whether the incision of the urethral plate performed immediately before urethral plate tubularization may lead to excessive scarring and consecutive obstruction has emerged repeatedly over time (17, 18). Extended transsection of the urethra and the paraurethral tissue performed during TIP, followed immediately by tubularization and formation of the neo-urethra, remains controversial, and can, according to some studies, lead to vascularization problems and may be responsible for stricture formation (19), which consecutively may lead to the formation of a urethrocutaneous fistula (17). In the formation of the neourethra, only healthy, well-vascularized tissue should be used (20). A large, randomized, prospective study from 2016 comparing the TIP technique vs. the tubularization of an intact and laterally augmented plate came to the clear conclusion that the tubularization of an intact urethral plate was significantly related to lower complication rates (21). The preservation of the underlying fascia combined with tensionless suturing of the neourethra, which is entirely lined with an intact epithelial layer, is believed to lead to reduced scarring of the neourethra and has been proven to be associated with lower complication rates (21). On the other hand, a series of studies has reported no correlation of urethral plate characteristics with urethroplasty complications when the TIP repair technique was applied (11).

Although good results using single-stage procedures for the primary repair of all non-proximal hypospadias have been reported, our study shows that anatomically complex cases repaired in two stages are not associated with a higher rate of complications. Although the complication rates in our study were slightly higher in comparison to some of the abovementioned reports, we believe that this difference reflects the prolonged follow-up of our study patients, which we find is essential for truly evaluating hypospadias repair techniques. Despite the fact that some studies have claimed that 81% of urethroplasty complications can be detected within 1 year of primary hypospadias repair (22), the results of our study have shown that only 42% of the complications developed during the first year, with some complications in our study developing as late as four and a half years following the repair (with a median follow-up of 50 months) (Figure 4). Large retrospective studies have confirmed that late complications are not as rare as initially believed (23, 24).
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FIGURE 4. (A) Only five of the 12 complications reported (42%) presented within the first year following the repair. At a median follow-up of 50 months, complications in our study were reported as late as 53 months following primary hypospadias repair. (B) Continuous follow-up of the patients increased the overall complication rate. The duration of follow-up is essential in comparing surgical techniques for the repair of non-proximal hypospadias.


Nevertheless, the complication rates in our study remain far below the average complication rates of non-proximal hypospadias repair in children. In particular, the systematic meta-analysis of published studies of non-proximal hypospadias repair techniques revealed an overall complication rate of approximately 8% (25). Urethrocutaneous fistula was, as expected, the primary complication reported, with an incidence of 4%, followed by meatal stenosis with 2.1% and urethral stricture with 0.8%. The review confirmed once again that the most popular technique currently used is the TIP technique. Snodgrass himself called TIP hypospadias repair an indicator operation in pediatric urology (11). A meta-analysis of complication rates of TIP repair, when applied to primary distal hypospadias, showed complication rates of 5.7% for fistula, 3.6% for meatal stenosis and 1.3% for urethral stricture (26). This 2015 meta-analysis of the TIP hypospadias repair technique reported limited documentation of follow-up in the included studies. In particular, 10 of the 49 studies included gave no length of follow-up, 14 reported a follow-up of less than 12 months, and 17 gave a follow-up duration between 12 and 24 months.

Undoubtedly, the greatest weakness of our study is the need for a two-stage repair for anatomically complex cases with adverse urethral characteristics. Apart from the risk of a second general anesthesia, two-stage repairs are associated with substantial inconvenience for the patients and their caregivers and can have an important negative psychological impact on the boys, which can be carried with them later on in adult life (27). However, it is our opinion, that a possibly reduced complication risk for anatomically complex cases is fair justification for a two-stage repair. Complications following hypospadias repair can be extremely traumatic, both to young patients and to their caregivers, with numerous reoperations often required (28). We have given great care in our center to perform hypospadias repair at an optimal timing around the age of 18 months (29), before children become aware of their genitalia, with the hope of reducing the perioperative stress as much as possible. However, this has not always been possible, as many of the patients were initially presented for repair at an older age.

In a systematic review from 2021 (3), it was demonstrated that urethral plate quality is an independent factor influencing postoperative outcomes of hypospadias repair, with only three studies in the review being larger than our study. Our study demonstrated, that following a two-stage surgical repair of patients with poor quality urethral characteristics, despite a larger number of patients and a longer follow-up as most of the abovementioned studies, complications were not statistically higher, when compared to patients with ideal urethral characteristics. Although complications were numerically higher in the two-stage group and even if the argument, that perhaps our study sample was not large enough for the statistical difference to become significant is correct, results of our study suggest that a two-stage repair of patients with adverse urethral characteristics may be associated with reduced complications. The main limitations of our study are its retrospective design and the lack of objective criteria regarding the urethral plate, introduced in recent years, such as the POST (Plate Objective Scoring Tool) (30) or GMS-score (Glans-Urethral Meatus-Shaft score) (31), as well as objective criteria regarding the cosmetic appearance of the penis following hypospadias repair, such as the HOPE-score (Hypospadias Objective Penile Evaluation-score) (32). Furthermore, the complete evaluation of a surgical procedure should involve long-term follow-up of the patients (33), well into adulthood, and ideally incorporate information regarding the psychosexual outcome, sexual function, and long-term satisfaction of the patients (34). It should remain clear that our study is a retrospective evaluation of the Thiersch-Duplay technique alone and results may differ when other repair techniques are applied. We believe that large, prospective, multicenter studies with objective criteria for the classification of the urethral plate and the evaluation of the cosmetic outcome, as well as a long-term follow-up of the patients, are needed to finally answer the question of which hypospadias repair technique is best suited or if a two-stage repair should be applied, depending on the individual anatomical variations of each patient. Hypospadias repair techniques should not be forced on the patient, but the procedure should be adapted to the specific anatomy encountered.



CONCLUSION

Urethral plate characteristics, such as the meatal position and diameter as well as the width of the urethral plate, have been repeatedly reported as independent factors for the development of complications following non-proximal hypospadias repair. Our study shows that patients with distal hypospadias and poor urethral plate characteristics repaired in a two-stage approach have comparable low-complications to those with favorable urethral plate characteristics repaired in a single-stage. Furthermore, our study confirms the low complication rates of the Thiersch-Duplay urethroplasty and glanuloplasty procedure when compared with the average complication rates of other non-proximal hypospadias repair techniques.



DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent from the participants’ legal guardian/next of kin was not required to participate in this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

MM and KH-K: project development, data collection, data analysis, manuscript writing, and manuscript editing. S-MB: data collection and data analysis. BW: project development, data analysis, manuscript writing, and manuscript editing. All authors have made substantial contributions to the material submitted for publication, all have read and approved the manuscript, and they have no commercial financial incentive associated with publishing the article.



REFERENCES

1. Subramaniam R, Spinoit AF, Hoebeke P. Hypospadias repair: an overview of the actual techniques. Semin Plast Surg. (2011) 25:206–12. doi: 10.1055/s-0031-1281490

2. Hanna M, Weiser AC. Thiersch-duplay principle. In: Hadidi AT, Azmy AF editors. Hypospadias Surgery: An Illustrated Guide. (Berlin: Springer Berlin Heidelberg) (2004). p. 127–34.

3. Abbas TO, Braga LH, Spinoit AF, Salle JP. Urethral plate quality assessment and its impact on hypospadias repair outcomes: a systematic review and quality assessment. J Pediatr Urol. (2021) 17:316–25. doi: 10.1016/j.jpurol.2021.02.017

4. Aboutaleb H. Role of the urethral plate characters in the success of tubularized incised plate urethroplasty. Indian J Plast Surg. (2014) 47:227–31. doi: 10.4103/0970-0358.138956

5. Ru W, Shen J, Tang D, Xu S, Wu D, Tao C, et al. Width proportion of the urethral plate to the glans can serve as an appraisal index of the urethral plate in hypospadias repair. Int J Urol. (2018) 25:649–53.

6. Holland AJ, Smith GH. Effect of the depth and width of the urethral plate on tubularized incised plate urethroplasty. J Urol. (2000) 164:489–91.

7. Sarhan O, Saad M, Helmy T, Hafez A. Effect of suturing technique and urethral plate characteristics on complication rate following hypospadias repair: a prospective randomized study. J Urol. (2009) 182:682–5.

8. Horn A, Kass E. Glanuloplasty and in situ tubularization of urethral plate: simple and reliable technique for majority of boys with hypospadias. J Urol. (1995) 154:1505–7.

9. Stock JA, Hanna MK. Distal urethroplasty and glanuloplasty procedure: results of 512 repairs. Urology. (1997) 49:449–51. doi: 10.1016/S0090-4295(96)00441-

10. Snodgrass W. Tubularized, incised plate urethroplasty for distal hypospadias. J Urol. (1994) 151:464–5.

11. Snodgrass W, Bush N. TIP hypospadias repair: a pediatric urology indicator operation. J Pediatr Urol. (2016) 12:11–8.

12. Babu R, Chandrasekharam VVS. Meta-analysis comparing the outcomes of single stage (foreskin pedicled tube) versus two stage (foreskin free graft & foreskin pedicled flap) repair for proximal hypospadias in the last decade. J Pediatr Urol. (2021) 17:681–9. doi: 10.1016/j.jpurol.2021.05.014

13. Dason S, Wong N, Braga LH. The contemporary role of 1 vs. 2-stage repair for proximal hypospadias. Transl Androl Urol. (2014) 3:347–58. doi: 10.3978/j.issn.2223-4683.2014.11.04

14. Snodgrass W, Bush N. Primary hypospadias repair techniques: a review of the evidence. Urol Ann. (2016) 8:403–8.

15. Kawai S, Hyuga T, Nakamura S, Nakai H. Distal urethroplasty and glanuloplasty procedure can be suitable for all types of glanular/subcoronal hypospadias. Urology. (2019) 124:248–53. doi: 10.1016/j.urology.2018.06.062

16. Noureldin YA, Gharib TM, El Attar KA, El Karamany TM, Al Adl AM. Extended TIP vs. Standard TIP for primary distal hypospadias repair: randomized study for comparing functional and cosmetic outcomes. Scand J Urol. (2021) 55:466–73. doi: 10.1080/21681805.2021.1973091

17. Hadidi AT. Functional urethral obstruction following tubularised incised plate repair of hypospadias. J Pediatr Surg. (2013) 48:1778–83. doi: 10.1016/j.jpedsurg.2012.10.071

18. Scarpa MG, Castagnetti M, Berrettini A, Rigamonti W, Musi L. Urinary function after Snodgrass repair of distal hypospadias: comparison with the Mathieu repair. Pediatr Surg Int. (2010) 26:519–22. doi: 10.1007/s00383-010-2569-6

19. Brandes SB. Morey, Allen F. Advanced Male Urethral and Genital Reconstructive Surgery. 2 ed. Totowa, NJ: Humana Press (2014). p. 759.

20. Erol A, Baskin LS, Li YW, Liu WH. Anatomical studies of the urethral plate: why preservation of the urethral plate is important in hypospadias repair. BJU Int. (2000) 85:728–34. doi: 10.1046/j.1464-410x.2000.00486.x

21. Elbakry A, Hegazy M, Matar A, Zakaria A. Tubularised incised-plate versus tubularisation of an intact and laterally augmented plate for hypospadias repair: a prospective randomised study. Arab J Urol. (2016) 14:163–70. doi: 10.1016/j.aju.2016.03.004

22. Snodgrass W, Villanueva C, Bush NC. Duration of follow-up to diagnose hypospadias urethroplasty complications. J Pediatr Urol. (2014) 10:208–11.

23. Lucas J, Hightower T, Weiss DA, Van Batavia J, Coelho S, Srinivasan AK, et al. Time to complication detection after primary pediatric hypospadias repair: a large, single center, retrospective cohort analysis. J Urol. (2020) 204:338–44. doi: 10.1097/JU.0000000000000762

24. Faasse MA, Liu DB. Early vs. late-presenting urethroplasty complications after hypospadias repair: a retrospective analysis of patient follow-up. J Pediatr Urol. (2017) 13:354.e1–354.e5. doi: 10.1016/j.jpurol.2017.05.017

25. Wu Y, Wang J, Zhao T, Wei Y, Han L, Liu X, et al. Complications following primary repair of non-proximal hypospadias in children: a systematic review and meta-analysis. Front Pediatr. (2020) 8:579364. doi: 10.3389/fped.2020.579364

26. Pfistermuller KL, McArdle AJ, Cuckow PM. Meta-analysis of complication rates of the tubularized incised plate (TIP) repair. J Pediatr Urol. (2015) 11:54–9.

27. Deibert CM, Hensle TW. The psychosexual aspects of hypospadias repair: a review. Arab J Urol. (2011) 9:279–82.

28. Perovic S, Barbagli G, Djinovic R, Sansalone S, Vallasciani S, Lazzeri M. Surgical challenge in patients who underwent failed hypospadias repair: is it time to change? Urol Int. (2010) 85:427–35. doi: 10.1159/000319856

29. Manzoni G, Bracka A, Palminteri E, Marrocco G. Hypospadias surgery: when, what and by whom? BJU Int. (2004) 94:1188–95.

30. Abbas TO, Vallasciani S, Elawad A, Elifranji M, Leslie B, Elkadhi A, et al. Plate objective scoring tool (POST); an objective methodology for the assessment of urethral plate in distal hypospadias. J Pediatr Urol. (2020) 16:675–82. doi: 10.1016/j.jpurol.2020.07.043

31. Merriman LS, Arlen AM, Broecker BH, Smith EA, Kirsch AJ, Elmore JM. The GMS hypospadias score: assessment of inter-observer reliability and correlation with post-operative complications. J Pediatr Urol. (2013) 9:707–12. doi: 10.1016/j.jpurol.2013.04.006

32. van der Toorn F, de Jong TP, de Gier RP, Callewaert PR, van der Horst EH, Steffens MG, et al. Introducing the HOPE (hypospadias objective penile evaluation)-score: a validation study of an objective scoring system for evaluating cosmetic appearance in hypospadias patients. J Pediatr Urol. (2013) 9:1006–16.

33. Wilcox D, Snodgrass W. Long-term outcome following hypospadias repair. World J Urol. (2006) 24:240–3.

34. Spinoit AF, Waterschoot M, Sinatti C, Abbas T, Callens N, Cools M, et al. Fertility and sexuality issues in congenital lifelong urology patients: male aspects. World J Urol. (2021) 39:1013–9.


Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Marcou, Bobbe, Wullich and Hirsch-Koch. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OPS/images/fped-10-900514-t001.jpg
Single-stage procedure Two-stage procedure T-test

(n =89) (n=119)

Median age of the patients(at time of the 1. operation) 20 months 17 months P=0,08
Median follow-up 49 months 53 months P=0,32
Median time to complication 27 months 12 months p=02
Complications reported:

Urethrocutaneous fistula 23% (n=2) 3.4% (n=4) P =0.31
Meatal stenosis 11% (h=1) 1.7% n=2) P =0.37
Urethral stricture 0% 1.7% n=2) P =0.08
Wound dehiscence 0% 0.8% (n=1) P=0.16
Overall complication rate 3.4% (n=23) 7.6% (n=9) P =0.09

No statistically significant difference between the complication rates of the two groups was found.
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