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ABSTRACT

Background: Tubularized incised plate (TIP) is the most popular technique performed in hypospadias without
chordee. However, it is occasionally associated with some complications such as meatal stenosis, or urethrocutaneous
fistula. Recent publications suggest that tunica vaginalis flap (TVF) may enhance the urethroplasty process by
providing a robust vascularized tissue bed that supports better healing and reduces complications.

Objectives: To evaluate the impact of incorporating a TVF into the TIP technique to cover the urethroplasty tube in
patients with deficient ventral skin, assessing its effectiveness in improving surgical outcomes and minimizing
urethrocutaneous fistula. Patients and Methods: This is a retrospective study involving 18 patients operated upon by
TIP urethroplasty technique using TVF as an intermediate protective layer. Operative findings were collected
including urethral plate length, pre urethrotomy plate width, post urethrotomy plate width and tunica flap width and
length. Also, postoperative complications and follow-up data were evaluated. Results: The most common form of
hypospadias was mid-penile, found in 55.6% of cases. The pre-urethrotomy mean urethral plate width was 7.06 mm,
increasing to 13.5 mm post-incision, and the mean tunica flap width was 21.5 mm. Complications were relatively low;
no fistula or dehiscence occurred; however, meatal stenosis occurred in 22.2% of patients, managed by either
dilatation or meatoplasty. Conclusion: Incorporating tunica vaginalis flaps into TIP urethroplasty may represent a
significant additional step over the standard technique in selected cases. The use of TVF is an effective means to
enhance surgical outcomes and to minimize rates of urethrocutaneous fistula and repair disruption.
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INTRODUCTION tunica vaginalis flap (TVF) as a reinforcement layer in
Hypospadias is a common congenital condition in the tubularized incised plate (TIP) urethroplasty
males where the urethral opening is located technique for patients with hypospadias.
abnormally along the underside of the penis. It affects The inclusion criteria encompassed all
1 in 150 to 1 in 300 live births ®?. Traditional hypospadias cases repaired using the TIP technique
methods of repair, such as tubularized incised plate with a tunica vaginalis flap as an intermediate layer
(TIP) urethroplasty described by Snodgrass had between January 2022 and January 2023. Patients were
demonstrated variable complication rates, with excluded if they underwent hypospadias repair with
urethrocutaneous fistulas being a significant concern techniques other than TIP urethroplasty or TIP
@6, urethroplasty with a dartos flap instead of a tunica
Studies have indicated that incorporating TVF vaginalis flap. Redo hypospadias cases were also
can significantly lower these rates, providing a more excluded.

reliable alternative to dartos flaps, especially in
midshaft and proximal hypospadias repairs. Recent
advancements in surgical methods have refined the use
of TVF, making it a preferred option for both primary
and complex cases of hypospadias /2.

The tunica vaginalis is a serous membrane
surrounding the testes, known for its excellent

vascul_arlty and EIa‘?‘t'C'ty’ making it ideal for use as a Then, tubularization was done over a 6 French urethral
flap in hypospadias surgery. Moreover, TVF is

increasingly favoured in reoperative hypospadias catheter using 7/0 polyglactin suture. The suturing was

surgeries due to its enhanced coverage capabilities done continuously in  double-layered manner .
12)9 . rag P TVF was harvested ensuring a well-vascularized
. The purpose of this study is to evaluate the

. ’ . edicle. This flap was applied as an intermediate layer
outcome of TVF as an intermediate protective layer to P . :
orimary TIP urethroplasty in paE[)ients withyskin over the newly created urethra using 6/0 polyglactin

chordae or deficient ventral skin sutures. Measurements taken during surgery included
' the pre-urethrotomy urethral plate width (at its

Surgical procedure:

The procedures were carried out under general
anaesthesia. Skin chordae was corrected after complete
degloving of the penis and was tested by an erection
test. The standard TIP urethroplasty involved a U-
shaped incision around the uretheral plate followed by
a longitudinal midline incision along the urethral plate.

PATIENTS AND METHODS narrowest point), urethral plate length (from the
Study design: meatus to the native urethra), and post-urethrotomy

This retrospective study was conducted on 18 urethral plate width (after the midline incision). The
patients between January 2022 and January 2023 in the width and length of the harvested tunica vaginalis flap
Pediatric Surgery Department, Mansoura University were also recorded (Figure 1).

Children Hospital. The study focused on the use of the
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Figure (1): The use of the tunica vaginalis flap (TVF) as a secondary layer over the urethroplasty: A: The tunica is
carefully harvested from one side B: freeing and mobilizing the flap to cover the neourethra ensuring sufficient
vascularization. C: TVF is secured in place, followed by performing the glanuloplasty. D: the procedure is

completed with skin closure

Postoperative care:

A Nelaton urethral catheter (6 Fr) was left in
place for 5 to 10 days. Prophylactic antibiotics were
administered during the catheterization period to
prevent infection. Follow-up was conducted at 1 week,
1 month, 6 months, and 1 year postoperatively.
Complications monitored included urethrocutaneous
fistula, meatal stenosis, urethral stricture, hematoma
formation, and catheter-related issues.

Ethical approval:

The Ethics Committee of the Mansoura Faculty of
Medicine authorized this study. After receiving all
of the information, caregivers of the participants
signed their permission. The Helsinki Declaration
was followed throughout the course of the
investigation.
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Statistical analysis

The statistical analysis was performed using SPSS
version 26. Normality was assessed using the Shapiro-
Wilk test. For dichotomous variables, frequency and
percentage were used, while descriptive statistics were
presented as mean and standard deviation (SD) for
normally distributed data, and median and range for
non-normally distributed data. Graphs were generated
using Microsoft Excel.

RESULTS
The baseline characteristics of the studied patients are
shown in table 1.
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Table (1): Baseline characteristics of the included
patients.

Variable Mean + SD, or
median (range)

Age (months) 15 (9-78)
Urethral plate length (mm) 18 (6-34)
Pre-urethrotomy urethral plate width 7.06 +1.79
(mm)
Post-urethrotomy  urethral  plate 13.5 (10-17)
width (mm)
Tunica flap width (mm) 21.5+7.27
Urethral catheter duration (days) 717

SD: standard deviation

The most common type of hypospadias encountered
in this study was mid-penile hypospadias in 10 case
(55.6%), follow by distal-penile hypospadias in 4 cases
(22.2%) (Figure 2).
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Figure (2): Type of hypospadias of the included patients.

The most commonly reported complication was
meatal stenosis which occurred in 4 cases (22.2%);
three of them (16.7%) were managed by meatoplasty,
while one underwent only dilatation under anaesthesia.
Postoperative scrotal hematoma, phimosis, and
postoperative skin ischemia were reported in 3 cases
(16.7%) each. Moreover, postoperative fistula and
dehiscence didn’t occur in any patients of the 18
included patients (Table 2).

Table (2): Postoperative complications of the
included patients.

Complication | Number | Percentage

Postoperative scrotal 3 16.7 %
hematoma

Phimosis 3 16.7 %
Postoperative fistula 0 0%
Postoperative skin ischemia 3 16.7%
Postoperative dehiscence 0 0%
Need of meatoplasty 3 16.7 %

DISCUSSION

TIP urethroplasty, first described by Snodgrass,
has become a cornerstone in hypospadias repair due to
its simplicity and versatility However,
complications such as urethrocutaneous fistula, meatal
stenosis, and glans dehiscence remain prevalent
concerns with rates ranging from 5% to 23% in various
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studies ““™®. Our study aimed to assess the efficacy of
incorporating TVF into the TIP procedure to enhance
surgical outcomes by prevention of urethrocutaneous
fistula and repair disruption.

In this study, the median age was 15 months, with
mid-penile hypospadias being the most common
presentation (55.6%). The preoperative urethral plate
width increased post-urethrotomy, aligning with
results by Sozubir and Snodgrass @, who
emphasized the importance of adequate urethral plate
width for successful TIP repair.

The findings of this study align with previous
research that explored the advantages of using TVF
over other soft tissue covers, such as dartos fascia. For
instance, studies have shown that TVF provides a more
robust vascularized tissue bed, which is crucial for the
healing process following urethroplasty with better
outcome than dartos flap 12222,

A comparative meta-analysis by Yang et al.
demonstrated that TVF significantly reduces the risk of
postoperative complications compared to dartos fascia,
particularly in complex cases of hypospadias repair ¢
19 The current study corroborates these findings, as no
instances of urethrocutaneous fistula were reported
among the 18 patients treated with TVF.

Moreover, previous studies have indicated that
the use of TVF can lower the fistula rate to as low as
0% in certain cohorts, which is consistent with our
results ®?®. The absence of fistula formation in our
patient population underscores the efficacy of TVF as
an intermediate layer, particularly in cases where
dorsal dartos flap may compromise skin vascularity.

While our study reported a 22.2% incidence of
meatal stenosis, which is a notable complication, this
rate is comparable to or even lower than those
observed in other studies utilizing TIP without
additional coverage. For example, Hamid and Baba
reported higher rates of complications associated with
TIP repairs without TVF support.*”

Other complications observed included scrotal
hematoma, phimosis, and skin ischemia, each
occurring in  16.7% of cases. While these
complications are within the reported range in the
literature, their incidence underscores the need for
meticulous surgical technique and postoperative care.
Chatterjee et al. emphasized the importance of
preserving vascular supply during flap harvest to
minimize flap ischemia and scrotal hematomas .

The technical aspects surrounding the harvesting
and application of the TVF are critical in achieving
optimal results. The procedure requires meticulous
dissection to ensure adequate vascularity while
avoiding damage to surrounding structures such as vas
deferens and testicular vessels. Previous studies have
emphasized the importance of preserving blood supply
during flap harvesting to prevent complications related
to flap failure "2 2. Qur findings support this notion,
as careful surgical technique was paramount in
achieving favourable outcomes.
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Furthermore, research indicates that TVF not only
improves surgical outcomes but also enhances
cosmetic results, making it a preferred choice among
(%eztzj)iatric surgeons and urologists for complex cases

Despite the promising results observed in this
study, certain limitations must be acknowledged. The
retrospective nature of this case series study may
introduce biases related to patient selection and data
collection. Additionally, the relatively small sample
size limits the generalizability of our findings. Future
prospective studies with larger cohorts and comparison
to dartos flaps are necessary to validate these results
further and explore long-term outcomes associated
with TVF use.

CONCLUSION

Incorporating tunica vaginalis flaps into TIP
urethroplasty may represent a significant additional
step over the standard technique in selected cases. Our
findings support existing literature that advocates the
use of TVF as an effective means to enhance surgical
outcomes and minimize rates of urethrocutaneous
fistula and repair disruption especially in cases with
deficient ventral skin.

Conflict of interest: None.
Financial disclosures: None.

REFERENCES

1. Halaseh S, Halaseh S, Ashour M (2022):
Hypospadias: A comprehensive review including its
embryology, etiology and surgical techniques. Cureus,
14: 27544. doi: 10.7759/cureus.27544.

2. Palmsten K, Chambers C (2015): Hypospadias: One
defect, multiple causes, acting through shared
pathways. Curr Epidemiol Rep., 2: 13-22.

3. Stehr M, Lehner M, Schuster T et al. (2005):
Tubularized incised plate  (TIP) urethroplasty
(Snodgrass) in primary hypospadias repair. Eur J
Pediatr Surg., 15: 420424,

4. Hamid R, Baba A (2024): Comparison of outcome of
TIP urethroplasty with or without Buck’s Fascia repair.
BMC Urology, 24: 1-6.

5. Schwarztuch Gildor O, Shumaker A, Beberashvili |
et al. (2024): Reducing fistula rate in hypospadias
repair. A comparative study between standard
tubularized incised plate repair and incorporation of a
layer of spongiosum tissue. J Pediatr Urol., 20: 675-
679.

6. Braga L, Lorenzo A, Salle J (2008): Tubularized
incised plate urethroplasty for distal hypospadias: A
literature review. Indian J Urol., 24: 219-225.

7. Wang X, Guan Y, Wu Y et al. (2022): Evaluation of
tunica vaginalis flap-covering combined with modified
Glenn—Anderson in one-stage repair of proximal
hypospadias with incomplete penoscrotal transposition.
Front Pediatr., 10: 872027.

8. Babu R, Hariharasudhan S (2013): Tunica vaginalis
flap is superior to inner preputial dartos flap as a
waterproofing layer for primary TIP repair in midshaft
hypospadias. J Pediatr Urol., 9: 804-807.

9. Yang H, Xuan X, Hu D et al. (2020): Comparison of

3866

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

effect between dartos fascia and tunica vaginalis fascia
in TIP urethroplasty: a meta-analysis of comparative
studies. BMC Urology, 20: 1-10.

Yang H, Hu D, Xuan X et al. (2020): A meta-analysis
of tunica vaginalis fascia versus dartos fascia to prevent
postoperative urethrocutaneous fistula in hypospadias
and fistula repair. DOI:10.21203/rs.2.21473/v1
Snodgrass W, Bush N (2016): TIP hypospadias repair:
A pediatric urology indicator operation. J Pediatr Urol.,
12:11-18.

Han J, Song S, Lee J et al. (2020): Efficacy of
additional tunica vaginalis flap coverage for protecting
against urethrocutaneous fistulas in tubularized incised
plate urethroplasty: A prospective, randomized
controlled trial. Investig Clin Urol., 61: 514-520.
Snodgrass W (1994): Tubularized, incised plate
urethroplasty for distal hypospadias. J Urol., 151: 464—
465.

Samuel M, Wilcox D (2003): Tubularized incised-plate
urethroplasty for distal and proximal hypospadias. BJU
Int., 92: 783-785.

Fang Y, Sun N, Song H et al. (2022): A multicenter
study on surgical procedure selection and risk factor
analysis of postoperative complications after TIP and
Duckett hypospadias repair. BMC Urology, 22: 1-8.
Winberg H, Arnbjérnsson E, Anderberg M et al.
(2019): Postoperative outcomes in distal hypospadias: a
meta-analysis of the Mathieu and tubularized incised
plate  repair methods for development of
urethrocutaneous fistula and urethral stricture. Pediatric
Surgery International, 35: 1301-1308.

Mousavi S, Aarabi M (2014): Tubularized incised
plate urethroplasty for hypospadias reoperation: a
review and meta-analysis. Int Braz J Urol., 40: 588-
595.

Chung J, Choi S, Kim B et al. (2012): Risk factors for
the development of urethrocutaneous fistula after
hypospadias repair: A retrospective study. Korean
Journal of Urology, 53: 711-715.

Sozubir S, Snodgrass W (2003): A new algorithm for
primary hypospadias repair based on tip urethroplasty. J
Pediatr Surg., 38: 1157-1161.

Dhua A, Aggarwal S, Sinha S et al. (2012): Soft tissue
covers in hypospadias surgery: Is tunica vaginalis better
than dartos flap? J Indian Assoc Pediatr Surg., 17: 16—
19.

Snow B (1986): Use of tunica vaginalis to prevent
fistulas in hypospadias surgery. J Urol., 136: 861-863.
Kadian Y, Singh M, Rattan K (2017): The role of
tunica vaginalis flap in staged repair of hypospadias.
Asian J Urol., 4: 107-110.

Hamid R, Baba A, Shera A et al. (2015): Tunica
vaginalis flap following ‘Tubularised Incised Plate’
urethroplasty to prevent urethrocutaneous fistulaa.
Indian J Plast Surg., 48: 187-191.

Chatterjee U, Mandal M, Basu S et al. (2004):
Comparative study of dartos fascia and tunica vaginalis
pedicle wrap for the tubularized incised plate in primary
hypospadias repair. BJU Int., 94: 1102-1104.

Favorito L, da Silva F, Resende J (2021): A new
option to prevent fistulas in anterior urethroplasty in
patients with kippered urethra: the tunica vaginalis flap.
Int Braz J Urol., 47: 1032-1036.


https://paperpile.com/c/im8mNL/t9qH+vMtD
http://paperpile.com/b/im8mNL/GCEu
http://paperpile.com/b/im8mNL/GCEu
http://paperpile.com/b/im8mNL/GCEu
http://paperpile.com/b/im8mNL/GCEu
http://paperpile.com/b/im8mNL/GCEu
http://paperpile.com/b/im8mNL/GCEu
http://paperpile.com/b/im8mNL/89We
http://paperpile.com/b/im8mNL/89We
http://paperpile.com/b/im8mNL/89We
http://paperpile.com/b/im8mNL/89We
http://paperpile.com/b/im8mNL/89We
http://paperpile.com/b/im8mNL/Aq9i
http://paperpile.com/b/im8mNL/Aq9i
http://paperpile.com/b/im8mNL/Aq9i
http://paperpile.com/b/im8mNL/Aq9i
http://paperpile.com/b/im8mNL/Aq9i
http://paperpile.com/b/im8mNL/Aq9i
http://paperpile.com/b/im8mNL/2zoj
http://paperpile.com/b/im8mNL/2zoj
http://paperpile.com/b/im8mNL/2zoj
http://paperpile.com/b/im8mNL/2zoj
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/aGkd
http://paperpile.com/b/im8mNL/DoxI
http://paperpile.com/b/im8mNL/DoxI
http://paperpile.com/b/im8mNL/DoxI
http://paperpile.com/b/im8mNL/DoxI
http://paperpile.com/b/im8mNL/DoxI
http://paperpile.com/b/im8mNL/VXty
http://paperpile.com/b/im8mNL/VXty
http://paperpile.com/b/im8mNL/VXty
http://paperpile.com/b/im8mNL/VXty
http://paperpile.com/b/im8mNL/VXty
http://paperpile.com/b/im8mNL/VXty
http://paperpile.com/b/im8mNL/VAzs
http://paperpile.com/b/im8mNL/VAzs
http://paperpile.com/b/im8mNL/VAzs
http://paperpile.com/b/im8mNL/VAzs
http://paperpile.com/b/im8mNL/VAzs
http://paperpile.com/b/im8mNL/VAzs
http://paperpile.com/b/im8mNL/t9qH
http://paperpile.com/b/im8mNL/t9qH
http://paperpile.com/b/im8mNL/t9qH
http://paperpile.com/b/im8mNL/t9qH
http://paperpile.com/b/im8mNL/t9qH
http://paperpile.com/b/im8mNL/t9qH
http://paperpile.com/b/im8mNL/Qk7E
http://paperpile.com/b/im8mNL/Qk7E
http://paperpile.com/b/im8mNL/Qk7E
http://paperpile.com/b/im8mNL/Qk7E
http://paperpile.com/b/im8mNL/Qk7E
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/gktc
http://paperpile.com/b/im8mNL/JCfb
http://paperpile.com/b/im8mNL/JCfb
http://paperpile.com/b/im8mNL/JCfb
http://paperpile.com/b/im8mNL/JCfb
http://paperpile.com/b/im8mNL/JCfb
http://paperpile.com/b/im8mNL/k9wQ
http://paperpile.com/b/im8mNL/k9wQ
http://paperpile.com/b/im8mNL/k9wQ
http://paperpile.com/b/im8mNL/k9wQ
http://paperpile.com/b/im8mNL/k9wQ
http://paperpile.com/b/im8mNL/T2O7
http://paperpile.com/b/im8mNL/T2O7
http://paperpile.com/b/im8mNL/T2O7
http://paperpile.com/b/im8mNL/T2O7
http://paperpile.com/b/im8mNL/T2O7
http://paperpile.com/b/im8mNL/T2O7
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/qEzN
http://paperpile.com/b/im8mNL/QmXC
http://paperpile.com/b/im8mNL/QmXC
http://paperpile.com/b/im8mNL/QmXC
http://paperpile.com/b/im8mNL/QmXC
http://paperpile.com/b/im8mNL/QmXC
http://paperpile.com/b/im8mNL/QmXC
http://paperpile.com/b/im8mNL/FO4e
http://paperpile.com/b/im8mNL/FO4e
http://paperpile.com/b/im8mNL/FO4e
http://paperpile.com/b/im8mNL/FO4e
http://paperpile.com/b/im8mNL/FO4e
http://paperpile.com/b/im8mNL/FO4e
http://paperpile.com/b/im8mNL/XYaU
http://paperpile.com/b/im8mNL/XYaU
http://paperpile.com/b/im8mNL/XYaU
http://paperpile.com/b/im8mNL/XYaU
http://paperpile.com/b/im8mNL/XYaU
http://paperpile.com/b/im8mNL/hsJH
http://paperpile.com/b/im8mNL/hsJH
http://paperpile.com/b/im8mNL/hsJH
http://paperpile.com/b/im8mNL/hsJH
http://paperpile.com/b/im8mNL/hsJH
http://paperpile.com/b/im8mNL/hsJH
http://paperpile.com/b/im8mNL/sJwL
http://paperpile.com/b/im8mNL/sJwL
http://paperpile.com/b/im8mNL/sJwL
http://paperpile.com/b/im8mNL/sJwL
http://paperpile.com/b/im8mNL/vMtD
http://paperpile.com/b/im8mNL/vMtD
http://paperpile.com/b/im8mNL/vMtD
http://paperpile.com/b/im8mNL/vMtD
http://paperpile.com/b/im8mNL/p2Ux
http://paperpile.com/b/im8mNL/p2Ux
http://paperpile.com/b/im8mNL/p2Ux
http://paperpile.com/b/im8mNL/p2Ux
http://paperpile.com/b/im8mNL/p2Ux
http://paperpile.com/b/im8mNL/p2Ux
http://paperpile.com/b/im8mNL/VLUZ
http://paperpile.com/b/im8mNL/VLUZ
http://paperpile.com/b/im8mNL/VLUZ
http://paperpile.com/b/im8mNL/VLUZ
http://paperpile.com/b/im8mNL/VLUZ
http://paperpile.com/b/im8mNL/VLUZ
http://paperpile.com/b/im8mNL/H3hK
http://paperpile.com/b/im8mNL/H3hK
http://paperpile.com/b/im8mNL/H3hK
http://paperpile.com/b/im8mNL/H3hK
http://paperpile.com/b/im8mNL/H3hK
http://paperpile.com/b/im8mNL/H3hK

