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Abstract

Purpose We report a multicenter experience using double

dartos flap to protect the neourethra in TIP urethroplasty

for distal and midpenile hypospadias.

Methods A total of 394 patients underwent tubularized

incised plate urethroplasty for primary distal and midpe-

nile hypospadias using double dartos flap protection by

ten pediatric surgeons and urologists at five different

institutions.

Results Tubularized incised plate urethroplasty protected

by a double dartos flap was simple to perform and flaps

were easy to obtain. Complications occurred in 23 patients

(5.83%): fistulas 1.01% (4 cases), stenosis 0.25% (1 case),

mild stenosis 2.53% (10 cases), dehiscence of ventral cutis

0.50% (2 cases) and penile torsion 1.26% (5 cases). All

fistulae had a spontaneous resolution.

Conclusion Double dartos flap to protect tubularized

incised plate urethroplasty is safe with a low complication

rate. The neourethra is covered entirely with a double layer

of vascularized tissue and the double coverage appears

a good choice for preventing urethrocutaneous fistula

formation.
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Introduction

Since it was first described by Snodgrass [1] in 1994,

tubularized incised plate (TIP) urethroplasty had a

worldwide diffusion. The use of a dartos flap covering

the neourethra as a barrier to prevent fistula formation

was originally described in 1994 by Snodgrass [1] and

Retik et al. [2], who obtained the flap from a trans-

verse island of dorsal subcutaneous tissue interposed

between the neourethra and the skin. However, ure-

throcutaneous fistulas represent the most frequent

complication [3, 4] and the reported incidence is as

high as 2–16% [4–6].

The first author to publish a double dartos flap (DDF) to

protect the neourethra was Kamal in 2005 [7], affirming

that DDF provides more protection against fistula devel-

opment rather than a single flap. Since this date, other

authors have reported their experience in covering the

neourethra with a double layer of dartos tissue in TIP

urethroplasty, with very similar techniques and excellent

results [8–12].

This multicenter study reports the results of five centers

and ten surgeons performing the DDF protection in TIP

urethroplasty for distal and midpenile hypospadias.
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Materials and methods

From March 2002 to June 2010, ten pediatric surgeons and

urologists at five different institutions in Europe and

Middle East performed primary TIP urethroplasty pro-

tected with DDF on 394 patients affected by distal and

midpenile hypospadias. The age of patients ranged from

6 months to 17 years (mean 54 months).

Of these patients, 17 had coronal, 180 sub-coronal, 126

distal penile and 71 midshaft hypospadias. Ventral curva-

ture was present in 42 patients. No patients had previously

undergone urethroplasty.

Data were collected via a survey from all authors who

had previously published their results [7–10, 13]. Once a

TIP urethroplasty is obtained according to Snodgrass, the

authors protect the neourethra with a DDF: a vascularized

dartos flap is dissected from the dorsal preputial and shaft

skin (Fig. 1a). Dissection of the flap from the shaft skin did

not go beyond 1–2 cm distal to the root of the penis,

depending on the size of the penis. In case of distal

hypospadias, dartos was mostly mobilized only from the

portion of the preputial tissue that was to be removed. This

preserves as much blood supply to the flap as possible.

The flap was incised vertically in the midline to form two

equal well-vascularized rectangular flaps and the vascular

pedicles were preserved (Fig. 1b). Both flaps were then

ventrally rotated and transposed over the neourethra, one to

the right and the other to the left with symmetric rotation.

The left flap was rotated laterally from the left side to cover

the neourethra (Figs. 2a, 3) and it was stitched to the per-

iurethral tissue (Figs. 2b, 4). The right flap was then rotated

laterally from the right side to overlap the left flap and

sutured taking care that the sutures of the two flaps did not

overlap (Fig. 5a, b). In the presence of curvature (42

patients), surgical correction was done: in 37 cases by

degloving the penis and by dissection of the tissue around

the urethral plate; in the other 4 patients, a Nesbitt tech-

nique was performed; and in 1 patient, Baskin placation

was done.

A urethral stent or an open or closed temporary urinary

diversion according to the urethra’s diameter and the

patient’s age was left in place from 7 to 10 days in all

patients. All authors used a compressive penile dressing,

which was removed from the second to fifth day postop-

eratively, and antibiotic prophylaxis was routinely used

during the postoperative period.

The details are shown in Table 1.

The authors report their results analyzing all the com-

plications that occurred: fistulas, dehiscence of glans and

ventral cutis, penile torsion, stenosis and mild stenosis. The

Fig. 1 a The flap is prepared

from the foreskin, b a

longitudinal incision is effected

along the flap to create two

hemi-flaps

Fig. 2 a The first flap is placed

to cover the neourethra in its

entirety, b the second flap is

superimposed over the first flap
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difference between stenosis and mild stenosis has been

defined by the authors: at the first control after catheter

removal, if dilatation of the neomeatus was possible with

the same catheter size as that used during surgery, stenosis

was defined as ‘‘mild’’; it was defined as stenosis when a

smaller catheter size was necessary.

Results

Postoperative follow-up ranged from 6 to 106 months. In

371 patients (94.17%), good cosmetic results were obtained

without any complication.

Complications occurred in 23 patients (5.83%): fistulas

1.01% (4 cases), stenosis 0.25% (1 patients), mild stenosis

2.53% (10 cases), dehiscence of ventral cutis 0.50% (2

cases) and penile torsion 1.26% (5 cases).

All fistulae occurred at the level of the native hyposp-

adic meatus and were very narrow with a leak of only a few

drops of urine through micturition. All fistulae were com-

pletely healed and closed spontaneously 2–5 weeks after

catheter removal. None was associated with meatal

stenosis.

A unique stenosis occurred, and it was corrected by

urethral dilation of the external meatus by 6 Fr feeding

catheter at an interval of up to 2 months. The ten cases

of mild stenosis were managed by simple daily meatal

dilation for 3 months in seven patients; in three patients, it

was treated and resolved with dilatations at home for

15–20 days using a self-lubricating catheter for 15 min

Fig. 5 a A double dartos flap is

created on the neourethra. The

sutures do not overlap, b the

result at the end of the surgical

procedure

Fig. 3 Schematic drawing to show how the first flap is placed to

cover the neourethra

Fig. 4 Schematic drawing to show the ventral transposition of the

second flap
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twice daily. None of the stenotic or mild stenotic cases

required meatotomy. In two cases, dehiscence limited to

the ventral skin healed spontaneously with epithelization.

Penile torsion occurred in five cases: in two cases, at 5�
to the right; in two other cases at 5� to the left; and in one

patient at 10� to the right. Penile torsion degrees were

estimated to be very low and so nothing was applied.

Discussion

In the past decade, TIP urethroplasty has rapidly gained

popularity for correcting hypospadias because such repair

is easily performed and can have good cosmetic results,

with a vertically oriented meatus [14–16]. However, ure-

throcutaneous fistulas are still reported as the most frequent

complication [3, 4]. One of the most important factors to

avoid the occurrence of fistulas is the application of a

protective intermediate layer between the neourethra and

the skin [17]. In fact, flapless urethroplasties have a higher

risk of fistula development: a 13 and 15% incidence of

fistulas was reported in two studies after TIP urethroplasty

without a dartos flap [18, 19].

Other protective intermediate layers such as external

spermatic fascia flaps, tunica vaginalis and scrotal and

ventral dartos flaps have been described as alternatives to

the dorsal ones, especially in circumcised boys or those

undergoing reoperation [17, 20–22].

When TIP urethroplasty was originally described, a

transverse island of dorsal subcutaneous tissue was used as

a flap [1]. Later on, Snodgrass transposed it ventrally in a

buttonhole fashion to cover the neourethra [23]. Although

this technique has achieved a 100% fistula-free outcome

with Djordjevic et al. [15, 24], fistula occurrence was as

high as 3% for others [25] and not infrequent in various

reported studies [3, 26].

It is not clear how urethrocutaneous fistulas develop in

the presence of an interposed dartos flap. Moreover,

when a single dartos flap is used, a fistula track can

develop through the suture line next to the flap edge. The

fistulas can find the way through a small perforation

due to injury during dissection, focal ischemic injury or

infection.

The first author reporting a DDF to protect the neoure-

thra was Kamal in 2005 [7], who reported that covering the

neourethra with DDF was superior to single dartos flap to

prevent fistula development. Recently, other authors have

reported the effectiveness of DDF protection, comparing

flapless TIP urethroplasty, and TIP urethroplasty protected

by single dartos flap and by DDF [10, 13]. Erol et al. [11]

in a prospective randomized study analyze the single ver-

sus double dartos interposition flaps in preventing ure-

throcutaneous fistulas, affirming that double symmetrical

dartos flap to protect the neourethra decreases the fistula

rate virtually down to 0%. In the case of double dartos

flaps, two pedicles are rotated from both sides and fixed

across the neourethra. This seals the neourethra from the

glans and skin on the front, as well as on both sides, and

provides more protection against fistula development.

When double dartos flaps are used, a perforation in one

flap, which may cause a urethrocutaneous fistula, would be

protected by the second layer of the dartos flap.

In this multicentric experience, fistulas occurred only in

four cases (1.01%). These fistulas were very narrow, and

completely healed and closed spontaneously after few

weeks. It is well known that fistulas appear in areas of least

resistance of the reconstructed urethra because of an

inadequate cicatrization process and/or due to infective

processes that are often related to poor blood supply. To

preserve as much blood supply as possible to the flap, its

dissection from the shaft skin did not go beyond 1–2 cm

distal to the root of the penis. We think that the double

well-vascularized flap interposed between the neourethra

and the skin may add to the spontaneous healing of fistulas

in this multicentric experience (100%), because fistulas

may have very good blood supply for spontaneous cica-

trization from the two interposed layers of dartos tissue.

Meatal stenosis is another complication that may be

observed after TIP procedure. Published data indicate the

occurrence of metal stenosis to be between 0.7 and 17%

after TIP repair [27, 28]. Snodgrass reported that the dorsal

midline incision wound healed without cicatricial evidence

and did not cause meatal and urethral stenosis [27, 29].

However, tight closing of the distal neourethra could cause

a narrow meatus [28]. In our series, we had one patient

(0.25%) with stenosis and the other ten cases with mild

Table 1 Details of intra- and postoperative management of TIP urethroplasty protected by DDF at different centers

Center Urethral stent

(US) and size

Temporary urinary

diversion (TUD) and size

TUD, open

or closed

US or TUD removed

after (days)

Dressing

for (days)

Dammam (Saudi Arabia) No Foley (8–10 Fr) Closed 10 3–5

Erzurum (Turkey) No Foley (6–8 Fr) Closed 7 3

Istanbul (Turkey) No Foley (6–8 Fr) Closed 7 3

Nablus (Palestine) Feeding tube (6–8 Fr) No – 7 2

Perugia (Italy) No Foley (6–8 Fr) Open 7 3–4
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stenosis (2.53%), with a total stenosis rate of 2.78%, sim-

ilar to those reported in the literature. In all cases, stenoses

were limited to the meatus and were managed by simple

meatal dilation.

None of the stenotic or mild stenotic cases required

meatotomy

Glans dehiscence in the presence of the dartos flap is a rare

complication [23], but Elbakry [19] affirms that the dartos

flap should not be used because it hinders tension-free closure

of the glans flaps and increases the risk of glans dehiscence.

Therefore, the presence of a double dartos layer to protect the

neourethra could have a greater risk of glans dehiscence. In

the present study, glans dehiscence was not seen. Glans

closure was achieved comfortably by the deep dissection of

the glans wings, obtaining good mobility for later closure.

Nevertheless, dehiscence limited to the ventral skin occurred

in two cases of mediopenile hypospadias repair (0.50%)

which healed spontaneously with epithelization. Another

possible complication after TIP urethroplasty using a single

flap carried out with a transverse island of dorsal subcuta-

neous tissue to protect the neourethra is penile torsion.

Yiğiter et al. [13] in a comparative retrospective study report

a significant decrease (from 43.5 to 3.8%) of penile torsion in

patients submitted to TIP urethroplasty protected by DDF

compared to those protected by single dartos flap. In this

multicentric experience, penile torsion occurred in five cases

(1.26%); the degrees (5� in four cases and 10� in one case)

were estimated to be very low and so nothing was applied.

Conclusion

This multicentric experience shows that TIP urethroplasty,

entirely protected with a double layer of well-vascularized

tissue such as dartos, has a very low complication rate,

especially concerning fistula occurrence. Ten surgeons of

five different institutions participated in the study with

similar results, demonstrating the reliability of the protec-

tion with DDF in TIP urethroplasty and indicating that the

procedure probably was not significantly affected by the

surgeon’s skill. Therefore, this experience suggests that the

coverage of neourethra by DDF is a safe procedure with

minimal complication rate, and it may be a recommended

choice for protecting the neourethra in TIP urethroplasty in

distal and midpenile hypospadias.
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