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Abstract 

Background  Among pediatric surgical procedures, hypospadias surgery is one of the most difficult. The most 
prevalent complication following hypospadias repair is urethrocutaneous fistula. Numerous procedures have been 
developed to prevent and resolve this issue. One such method is platelet-rich fibrin (PRF) membrane preparation, 
which is a straightforward process requiring only the patient’s serum. It has already been utilized successfully in plastic 
and reconstructive surgeries, where it significantly enhances the healing capacity and decreases the risk of infections. 
The purpose of this study is to assess the efficacy of an autologous PRF membrane in promoting healing and reduc-
ing fistula occurrence in cases of de novo distal hypospadias.

Methods  Forty patients with primary distal hypospadias underwent TIP repair, as a part of a prospective controlled 
randomized study from April 2017 to February 2018. The cases were randomly allocated into two categories. TIP repair 
done in all cases by the same surgeon. Twenty cases comprised group A, which utilized a preputial or local dartos flap 
as an additional protective layer over the urethroplasty. In contrast, group B comprised 20 cases in which the urethro-
plasty was covered with a PRF membrane. The initial follow-up duration was 6 months. Each group’s fistula incidence 
and other associated complications were documented.

Results  Two groups were compared during the initial 6-month follow-up period. There were seven cases of ure-
throcutaneous fistula in group A, representing a 35% incidence rate. In group B, there were two cases that had fistula 
with an incidence of 10% in the early postoperative period. Two patients (10%) in group A developed meatal stenosis 
and only one patient in group B (5%) developed meatal stenosis. Glandular dehiscence occurred in one patient (5%) 
in group B. There was no skin wound infection in both groups.

Conclusion  The PRF membrane may be a promising method as a coverage layer over the urethroplasty aiming 
to reduce the fistula rate after the repair. A larger comparative study is needed to evaluate the efficacy of PRF mem-
branes in promoting wound healing.
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Background
Hypospadias occurs due to inadequate tubularization of 
the urethra during embryonic development, so the ure-
thral meatus is improperly positioned on the under sur-
face of the penis The incidence is approximately 1/300 
live male births [1]. The anatomic presentation can be 
classified according to the position of the meatus. It is 
classified as anterior or distal (glandular, coronal, or sub-
coronal; 60–65% of cases), middle (midpenile; 20–30% of 
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cases), or posterior or proximal (posterior penile, peno-
scrotal, scrotal, or perineal;10–15% of cases) [2]. Despite 
advancements in surgical techniques for the management 
of hypospadias, the principles of any surgery; to provide 
a child with a straight penis and a terminal or near termi-
nal meatus, that is cosmetically and functionally accept-
able with little morbidity have not changed [3]. The most 
popular method currently utilized for hypospadias repair 
is Snodgrass TIPU, which has significantly improved 
the outcome of hypospadias repair, particularly in distal 
cases [4].

Urethrocutenous fistula (UCF) is one the most com-
mon complications after hypospadias repair with a vary-
ing incidence of 4–20%. The success of repair depends 
on basic principles such as correction of distal urethral 
obstruction, tension-free anastomosis, closure with 
absorbable suture material, covering the urethral repair 
with a well-vascularized tissue and interposing a water-
proofing layer between urethral and skin closures [5].

PRF is a new generation of platelet concentrate, that 
promotes angiogenesis and wound healing. It fights infec-
tions by promoting immune response. PRF stimulates 
fibroblast proliferation and collagen biosynthesis ability. 
It is commonly known that platelet-rich fibrin plays a 
significant role in oral, palatal, and maxillofacial surgery 
[6, 7]. In theory, platelets are caught within a fibrin mesh 
[8]. Vascular endothelial growth factor, platelet-derived 
growth factor, transforming growth factor, and epidermal 
growth factor are just a few of the beneficial growth fac-
tors found in the granules found inside platelets that help 
to accelerate the healing process [9].

The purpose of the current study was to assess the 
impact of incorporating PRF as a protective layer during 
distal hypospadias repair by measuring the incidence of 
fistulas following TIP repair.

Methods
This study was designed as a randomized control study 
during the period from April 2017 to February 2018. The 
study was done after approval from the Research Ethical 
Committee of Cairo University Teaching Hospitals. An 
informed written consent was obtained from the guard-
ians of the patients.

Inclusion criteria were of children with primary distal 
penile hypospadias at ages of 6 months or more and with 
minimal or no chordee. Children with redo hypospadias, 
significant chordee (30% or more), circumcised patients, 
and proximal hypospadias were excluded.

Seventy-three patients were examined in the hypospa-
dias clinic at Cairo University Specialized Pediatric Hos-
pital. Forty-three patients met the inclusion criteria, 30 
cases were excluded (11 patients with midpenile hypo-
spadias, 9 patients with proximal hypospadias, 7 cases 

with recurrent hypospadias and 3 cases were circum-
cised). There were also 3 cases that met inclusion criteria 
however were lost during follow-up.

The study included 40 patients with primary distal type 
of hypospadias. Using computer-based randomization, 
eligible patients were randomized 1:1 to receive either 
dartos flap (group A) or PRF (group B) as a first cover-
ing layer over repair. The mean age at the time of surgery 
was 27.1 ± 17.7 (ranging from of 6 to 61) months in group 
A, while 24.8 ± 19.2 (range of 6 to 67) months in group B. 
All cases were performed by the same surgeon using TIP 
urethroplasty.

Operative procedure of TIP repair
Under general anaesthesia, with a caudal block, and using 
a magnifying loupe, a glandular stay suture was placed in 
the midline along the axis of the penis, and used for trac-
tion. A circumferential, subcoronal incision was started 
dorsally and extended ventrally to join the limbs of the 
U-shaped incision surrounding the hypospadiac mea-
tus. The penis was degloved, with the creation of a well-
vascularised dartos tissue flap extending proximally to 
the root of the penis. The flap was then separated from 
the overlying preputial and penile skin. An artificial erec-
tion was performed to assess any residual chordee. The 
urethral plate was then incised, starting from within the 
hypospadiac meatus to just proximal to the glans tip. The 
incised plate was then tubularised over a 6–8-F stent, 
with a one-layer running subepithelial suturing using 6–0 
polyglactin (vicryl). Tubularisation was extended to the 
midglans to obtain a wide meatus. The glans wings were 
deeply dissected laterally to allow a tension-free closure.

Group A patients (the control group)
Twenty patients with preputial or local dartos flap over 
the urethroplasty.

Group B patients (the study group)
Twenty patients with application of PRF membrane as a 
second layer over the urethroplasty.

PRF preparation
The PRF was prepared by withdrawing 5  ml of venous 
blood and transferring it to a sterilized plastic tube with 
no additives. The tube was placed in the centrifuge at a 
speed of 3500 rpm for 20 min (Fig. 1). After centrifuga-
tion, three layers were obtained from the serum. These 
layers were; red layer consists of red blood cells at the 
bottom; the uppermost layers consist of plasma without 
cells and the middle layer consists of PRF (Fig. 2).

After PRF preparation, it was separated from other 
attached layers and placed over a piece of gauzed then 
squeezed gently to obtain the flat layer that could be fixed 
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over the repair. The final step was to fix the layer over the 
repair which was achieved by overlying the PRF extract 
directly over the repair and fixation in the four corners by 
Vicryl 6–0 sutures was applied (Fig. 3).

Direct skin closure was done. Simple gauze dressing 
is applied and the patients kept on oral antibiotics for 
the duration of the indwelling stent (7  days), dressing 
removed on the 3rd day.

Follow‑up
The patients were examined at the time of catheter 
removal at the outpatient clinic and then weekly for 
1 month. Follow-up was continued monthly for the next 
5  months then every 6  months for 1  year. Followed by 
annual evaluation for 2 years.

On follow-up evaluation, we assessed the meatus (posi-
tion, size, shape). Mothers or children were asked about 
the quality of the urine stream, its caliber, the presence 
of any voiding problem or leakage, and their satisfaction.

We recorded incidence and type of complications such 
as fistula, meatal stenosis, wound dehiscence, breakdown, 
or unfavorable cosmetic outcome.

Successful repair was considered when there was com-
plete healing with no fistula, a meatus that appeared nor-
mal at the tip of the penis, normal-looking penile shaft 
skin without any deviations, and normal voiding force 
and diameter.

Results
In this study, a total of 40 patients with distal hypospa-
dias underwent TIP repair. As regards the location of 
hypospadias meatus, coronal meatus in 8 patients (20%), 

Fig. 1  The tube is placed in the centrifuge at 3500 rpm for 20 min

Fig. 2  The three dimensional structure of the centrifuged blood 
sample (serum, PRF membrane, blood clot)
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sub-coronal meatus in 17 patients (42.5%), and anterior 
penile meatus in 15 patients (37.5%). The two groups 
underwent initial follow-up for an average of 6 months, 
with a range of 2 to 10 months.

In the early postoperative period, there were 7 cases 
of urethrocutaneous fistula (35%) in group A, while 
2 patients (10%) were in group B (P value 0.127). After 
6 months of follow up the two cases of fistula in group B 
closed spontaneously (0%) while not in group A (35%), (P 
value 0.008) which is statistically significant. The 7 cases 
of fistula in group A required surgical repair, there was 
no recurrence of fistula in all cases by follow-up.

Two patients (10%) in group A developed meatal ste-
nosis and only one patient in group B (5%) developed 
meatal stenosis. Glandular dehiscence occurred in one 
patient (5%) in group B. No skin infections were encoun-
tered in either group.

Discussion
The aim of surgical correction is to restore the penis’s 
normal appearance and function. An appropriately 
directed urine stream and an erected penis should be the 
outcomes of surgical urethroplasty [10]. The Snodgrass 
tubularized incised plate (TIP) urethroplasty has become 
a primary technique for the repair of distal and midpe-
nile hypospadias. Although many techniques have been 
introduced for the treatment of hypospadias, urethrocu-
taneous fistula (UCF) and meatal stenosis, which are the 
most frequent complications requiring reoperation [11]. 

Numerous methods for the covering of the urethroplasty 
have been reported, such as dartos, extragenital tissues, 
tunica vaginalis, and local subcutaneous penile tissue. 
Furthermore, fibrin sealants were developed to decrease 
the occurance of fistulas [12].

Additionally, fibrin sealant and other homologous 
fibrin materials are utilized to provide a sustaining layer 
over urethral repair. Fibrin sealants have been utilized 
as a topical agent for hemostasis and adhesive in tissue 
approximation during numerous surgical procedures 
[13]. Kinahan and Johnson were the first to document the 
application of fibrin sealant during hypospadias surgery 
[14]. Then, Ambriz-Gonzales et  al. propose that fibrin 
sealant reduces the incidence of urethrocutaneous fistula 
following hypospadias repair [15]. Nevertheless, Gopal 
et  al.’s largest series demonstrated that fibrin glue could 
reduce the incidence of fistula formation without com-
pletely eliminating the risk of recurrence [13]. Commer-
cial sealants are extracted from the plasma derived from 
multiple donors so it carries a high risk of blood-borne 
infections [16]. Allergic reactions are reported after 
using this material, so the use of an autologous edition 
from this fibrin material emerged as a solution for these 
complications.

The utilization of single-donor fibrin sealant for ure-
throcutaneous fistula repair was suggested by Kajbafza-
deh et al. [16]. In their study, they acquired fibrin sealant 
from a single donor using cryoprecipitation, centrifuga-
tion, and incubation.

PRF is utilized as an additive material for TIP repair in 
this study. PRF is an innovative platelet concentrate that 
facilitates wound healing and angiogenesis. It resists and 
combats infection while also contributing to the immune 
response to damage. PRF enhances the collagen biosyn-
thetic capacity of normal human dermal fibroblasts and 
promotes their proliferation [17]. Fibrin comprises an 
assortment of growth factors, including platelet-derived 
growth factor (PDGF), vascular endothelial growth fac-
tor (VEGF), and fibroblast growth factor-basic (FGF-b) 
[18]. Choukroun et  al. were the first to document PRF, 
and since then, it has been implemented in a number of 
reconstructive and oral surgical procedures [18].

In our current study, we evaluated the usage of the 
autologous platelets-rich fibrin membrane as a coverage 
layer in cases of primary distal hypospadias surgeries to 
decrease the incidence of fistula formation in comparison 
with the dartos flap coverage layer. The study included 40 
patients with primary distal type of hypospadias. Eligi-
ble patients were divided into 2 groups to receive either 
dartos flap (group A) or PRF (group B) as a first covering 
layer over repair.

In the current study, there were 7 cases of urethrocu-
taneous fistula (35%) in group A, while 2 patients (10%) 

Fig. 3  PRF membrane placed over the suture line. Ventral view
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in group B. After 6 months of follow-up the two cases of 
fistula in group B closed spontaneously (0%) while not in 
group A (35%). The 7 cases of fistula in group A required 
surgical repair, there was no recurrence of fistula in all 
cases during the follow-up.

Our findings were consistent with Fouad et  al., who 
enrolled 30 children ages varied from 1 to 6  years, and 
the success rate was 93.3%, with a complication rate of 
6.7%. Our complications in group B using PRF were 10% 
fistula and 5% meatal stenosis. Foud et al. found that uti-
lizing a platelet-rich fibrin membrane as an intermedi-
ate layer for hypospadias surgery in Tubularized Incised 
Plate Urethroplasty is a feasible and safe option, addition-
ally, the procedure is simple and swift, with few postop-
erative complications; however, their cases were primary 
not redo [19].

In another study, Mahmoud et  al. reported an over-
all success rate of 85.6%, which is higher than the cur-
rent study, and could be attributed to the small number 
of patients in the current work. However, regarding the 
urethrocutaneous fistula [UCF] our study findings were 
similar to 10.0% of the PRF group [20].

Guinot et al. found that the PRF appears to be an effec-
tive and safe covering technique. It is a supplementary 
method to coverage for hypospadias repair surgery [21].

Hassouna et al. found that using Mathieu or Snodgrass 
procedures to control hypopadias resulted in a 20.0% 
complication risk. A fistula was the most frequent conse-
quence, with wound breakdown recorded in 5.0%, meatal 
stenosis in 5.0%, and fistula in 10.0% of cases. Their study 
included patients as old as 15 years old. Although there 
were age differences and the absence of the second inter-
mediate layer compared to the current study, our results 
were higher. This may be due to using different tech-
niques [22].

Our study’s limitation was the relatively small num-
ber of patients. To validate our hypothesis, additional 
randomized comparative studies will be required to 
determine whether the autologous membrane is truly 
superior to other tissue-covering flaps or when used in 
conjunction with them. Furthermore, this method may 
be considered for re-do cases, circumcised hypospadias, 
debilitated cases with insufficient covering tissues, and 
cases lacking a healthy covering layer.

Conclusion
The PRF membrane may be a promising method as a cov-
erage layer over the urethroplasty aiming to reduce the 
fistula rate after the repair. A larger comparative study is 
needed to evaluate the efficacy of PRF membrane in pro-
moting wound healing.
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