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INTRODUCTION

The management of extensive urethral strictures is among the 
most challenging clinical problems facing both urologic and 
plastic surgeons. Urethral strictures not only cause voiding diffi-
culties, but can also bring about serious psychological problems 

in people who are socially active. Urethral strictures caused by 
trauma, inflammatory disease, burns, or complicated priapism 
have been treated with many different surgical methods during 
the past centuries. However, many problems still remain with 
the current methods, making it a field of further exploration for 
reconstructive surgeons. The treatment of choice for all posteri-
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or strictures is excision of the stricture and primary tension-free 
anastomosis, but for anterior long strictures, the optimal man-
agement remains an unsolved problem despite technological 
advances and the development of new surgical methods. We re-
port our experience with one-stage reconstruction of long ure-
thral strictures using a longitudinal ventral tubed flap of penile 
skin, which was chosen to as an option for extensive urethral re-
construction to overcome the poor vascularity due to periure-
thral scarred tissues and limitations in the choice of a local flap.

From 1997 to 2001, two patients underwent surgery for ure-
thral reconstruction at our institution. One male patient com-
plained of severe voiding difficulty and a weak urinary stream 
because of transurethral resection of the prostate (TURP) due 

to benign prostate hyperplasia (BPH) and another had the same 
problem as a sequela of traumatic self-removal of a Foley cathe-
ter. They were admitted to the urology department for treat-
ment. Both men had multiple or extensive strictures involving 
the long segment of the anterior urethra (at least 6 cm) on a ure-
throgram. None had undergone prior open urethroplasty. After 
suprapubic cystostomy was performed to resolve the patients’ 
aggravated voiding difficulties, they were referred to our depart-
ment to resolve the stricture and to construct the neourethra. 

Under general anesthesia, a rectangular skin flap was designed 
on the ventral surface of the penis considering the appropriate 
length, diameter, location, and depth of the neourethra (Fig. 1). 
Resection of a portion of the urethral stricture was performed 
and the neourethra was constructed in the exaggerated lithotomy 
position or supine position. A right paramedian incision was 
made and dissection was conducted over the corpus spongio-A longitudinal ventral tubed flap measuring 2.5×6 cm was de-

signed on the penile skin, including an extra triangle of skin for pri-
mary closure. The incision line was marked in red. After removal of 
the strictured part of the urethra, a 6-cm-long urethral defect was 
observed. The flap was developed in the layer immediately beneath 
Buck’s fascia.

Fig. 1. Schematic illustration of flap design
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After a contralateral incision was done, a skin paddle measuring 
2.5×6 cm was observed and the parts to be removed were marked 
in red. The superficial (dartos) fascia was left intact as the pedicle. 
In a transverse section, the red line and highlight demonstrates the 
dissection of the fasciocutaneous flap.

Fig. 2. Schematic illustration of flap elevation
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Fig. 3. Schematic illustration of neourethral tubing

(A) Eccentric closure was performed using 
Vicryl #4-0. (B, C) Neourethral tubing af-
ter insertion of an 18-Fr Nelaton catheter. 
Taking care not to detach the skin flap 
from Buck’s fascia to avoid flap distress, 
secure two-layer eccentric closure of the 
flap for tubing was performed.
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sum by reflection of Buck’s fascia from the tunica albuginea and 
the adventitia of the corpus spongiosum. The urethrectomy was 
extended into the normal urethra proximally and distally (Fig. 1). 

A skin flap was developed in the layer immediately beneath 
Buck’s fascia (Fig. 2). A contralateral skin incision was extended 
to the dartos fascia for tubing (Fig. 2). With caution not to de-
tach the skin flap from the Buck’s fascia to cause flap distress, a 
20-Fr or 18-Fr Foley catheter was placed in the center of the flap 
and a secure two-layer eccentric closure of the flap for tubing 
was performed (Fig. 3). The tubed flap was then transferred to 

the urethral defect, with the suture line oriented latero-dorsally 
toward the deep aspect against the corpora. The proximal and 
distal urethral anastomoses were spatulated to reduce the likeli-
hood of stricture in two-layer repair (Fig. 4). The ventral surface 
of the penile shaft was closed primarily. The Foley catheter was 
removed on postoperative day 10 or 14, and the suprapubic cys-
tostomy site was closed after self-voiding was confirmed.

CASES

Case 1
A 56-year-old man visited our hospital, complaining of voiding 
difficulty for 2 years due to BPH. TURP was attempted three 
times after sound dilatation, but a urethral stricture developed 
due to inflammation of the urethra. On preoperative retrograde 
urethrography (RGU), a stricture of the bulbous urethra was 
observed and the resection length of the urethral stricture mea-
sured 6 cm (Fig. 5). A neourethra was reconstructed using a 
longitudinal ventral tubed flap of penile skin and the Foley cath-
eter was removed 2 weeks after the operation. Postoperative 
RGU and voiding cystourethrography (VCUG) demonstrated 
normal results at that time and the patient was discharged. Two 
months later, the patient reported ongoing voiding difficulties, 
and mild to moderate stricture recurrence was identified at the 
proximal site by Foley catheter insertion. Sound dilatation was 
performed immediately. Subsequently, no urethral strictures, 
voiding difficulty, or any other complications were observed for 
21 years postoperatively (Fig. 6). 

Case 2
A 46-year-old man developed a urethral stricture and voiding 
difficulty due to self-removal of a Foley catheter in the setting of 

Severe strictures were observed along the entire anterior urethra.

Fig. 5. Preoperative retrograde urethrography

Twenty-one years after surgery, active urination was well main-
tained.

Fig. 6. Postoperative (long-term) outcomes

We performed 12-point Vicryl #6-0 sutures in a vertical-mattress 
manner, with respect to eversion of the tissue. The full-thickness 
urethra and the tubed fasciocutaneous flap, including the whole 
skin layer and extending to the subcutaneous layer, were sutured in 
a vertical-mattress manner in 12 directions. The tie was made to be 
buried against the uroepithelial surface.

Fig. 4. Illustration showing anastomosis of flaps and urethra
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cardiac surgery. Sound dilatation was attempted four times after 
suprapubic cystostomy, but no improvement of the urethral 
stricture was observed. The patient was referred to our depart-
ment. Preoperative RGU showed stricture of the bulbous ure-
thra. The length of the resected urethral stricture was 8 cm. 
Neourethra reconstruction was done using a longitudinal ven-
tral tubed flap of penile skin. The Foley catheter was removed 2 
weeks postoperatively and the suprapubic cystostomy was re-
moved 3 weeks postoperatively for normal voiding. Postopera-
tive RGU and VCUG showed no urethral strictures, diverticula, 
or urethrocutaneous fistulas. The patient has been followed up 
for 20 years without any complications. 

The longitudinal ventral tubed flap of penile skin yielded a 
pedicled strip that was, on average, 8 cm long (range, 6–10 cm). 
There was no need for additional graft materials for reconstruc-
tion in either patient. The mean follow-up was 20.5 years. Post-
operative imaging included RGU and VCUG at 2 weeks, which 
were repeated at follow-up if there was clinical evidence of stric-
ture recurrence. In one case, sound dilatation was performed 
because of proximal mild to moderate stricture recurrence. 
There were no voiding difficulties and recurrence during the 
follow-up period.

DISCUSSION

The number of patients with traumatic urethral strictures has 
increased in recent years due to the development of machines 
and automobiles, as well as the overall complexity of society. 
The causes of urethral injury include automobile accidents and 
falls, as well as inflammation. Trauma is one of the most com-
mon cause of strictures in the anterior urethra. Among these 
cases of trauma, post-instrumentation strictures—typically due 
to catheterization—are common [1]. 

Broadly speaking, the treatment strategies for urethral stric-
tures can be classified as conservative or surgical. Conservative 
treatments include periodic urethral dilatation and staged cathe-
ter maintenance. However, these treatments are time-consuming 
and frequently result in complications; therefore, they are used 
in low-grade urethral strictures. Surgical methods are divided 
into internal urethrotomy and urethroplasty, and different au-
thors have different opinions on the benefits and drawbacks of 
these two methods. After the introduction of visual internal ure-
throtomy by Sachse [2] in 1971, this procedure has been used 
extensively as the primary method of treatment. It is simple to 
perform and offers a short hospital stay; furthermore, it can be 
repeated. However, the recurrence rate of this procedure is high, 
for which reason it has been accepted as effective in cases of 
strictures shorter than 1 cm. In patients with urethral strictures 

in whom urethral dilatation or visual internal urethrotomy is not 
possible, end-to-end anastomosis of both normal urethral seg-
ments without tension is possible. Nonetheless, end-to-end ten-
sion-free anastomosis is not feasible when the stricture is long or 
complex or when the scar from previous surgery is severe.

Therefore, visual internal urethrotomy and end-to-end anasto-
mosis are not suitable in patients with urethral strictures due to 
extensive injury; instead, urethroplasty is needed. Although vari-
ous procedures have been suggested according to the degree or 
site of stricture, no definitive treatment guideline has been es-
tablished. 

One-stage urethroplasty is the surgery of choice in cases of an-
terior urethral stricture with a normal penis (i.e., without con-
genital anomalies such as hypospadias). In turn, one-stage ure-
throplasty procedures can be classified according to whether a 
flap or graft is used [3-5]. 

If a graft is to be used for urethroplasty, options include skin 
[6], mucosal [7], vein [8], and appendix [9] grafts. These pro-
cedures have been used in only in relatively short urethral stric-
tures, but could cause chordee and impotence due to their limit-
ed extensibility [6,7]. Options for performing urethroplasty 
with a flap include scrotal flaps [10], free flaps [11,12], and fas-
ciocutaneous flaps. The authors used fasciocutaneous flaps, 
which are suitable for the reconstruction of wider strictures, as 
in the cases described herein [13].

Scrotal skin island flaps could cause urethral stones due to the 
presence of hair and diverticulum due to skin dilation [10]. Al-
though radial or ulnar forearm free flaps or free ileum flaps  
could be used for multiple severe strictures of the penile urethra, 
with defects in the entirety of the cavernous urethra, the use of 
these flaps is limited due to donor site morbidity [14].

Furthermore, the advantages of reconstruction using penile 
skin are associated with the original properties of the skin itself, 
including hairlessness, sufficient length (13 to 15 cm), flexibility, 
and versatility [15].

In strictures longer than 5 cm, corresponding to more than 
half of the total length of the penis [16], a fasciocutaneous flap 
using the dartos fascia [17,18] as a pedicle is most suitable.

In 1968, Orandi [19] reported one-stage urethroplasty for a 
pendulous urethral stricture using a longitudinal ventral island 
flap of penile skin. This Orandi procedure is still the gold stan-
dard in nonobliterative strictures within the penile urethra with-
out lichen sclerosus. However, recurrence of the stricture or 
postoperative complications such as fistula formation due to 
periurethral scar tissue have been reported as sequelae of this 
method. Therefore, various modifications of the Orandi meth-
od have been developed [5,13].

The method used by the authors was also intended to address 
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the disadvantages of the Orandi method. A distinctive aspect of 
our technique is not only the design with one longitudinal inci-
sion line of the neourethra, but also the reconstruction of the 
whole urethra, which enabled complete removal of the stricture, 
unlike other modified Orandi methods. By removing the entire 
stricture, it was possible to resolve both the functional urethral 
stricture and anatomical narrowing. The design in the midline 
also minimized complications such as torsion of the penile shaft, 
which was previously reported [20].

A further strength of our study in terms of its academic value is 
that previous studies have only reported follow-up extending to 
10 years, but we confirmed maintenance of the urinary stream 
over the course of a long-term follow-up period of 20 years after 
the procedure. In conclusion, we completely removed the ste-
nosed urethra and used a sufficiently large piece of ventral penile 
skin to achieve sufficient neourethral length and diameter based 
on the reliable vasculature of the dartos fascia with minimal 
postoperative complications. This one-stage, longitudinal ven-
tral tubed fasciocutaneous flap should be considered as an at-
tractive option in cases of extensive anterior urethral strictures. 
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