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Abstract
Introduction: Penile skin flap urethroplasty is a technique for replacing or
enlarging an obstructed urethra. We aim to report our experience in the practice of this surgical technique. Patients and method: This was a prospective
and descriptive study of penile skin flap urethroplasty indicated for urethral
stenosis between January 2014 and December 2019. Results: A total of 21 penile skin flap urethroplasties for urethral stenosis were performed. The average age was 38.6 years old. The stenosis was of sclero-inflammatory origin in
15 cases (71.43%). It was of bulbo-perineal, penile, and penile-bulbar topography in about a third each. A history of urethral surgery was reported in
80.95% of the cases. The average length of the stenosis was 6.8 cm. Mundy
circular skin flap urethroplasty about 15 cases (71.43%), and Quartey rectangular skin penile flap urethroplasty about 6 cases (28.57%) were the surgical
techniques performed. The postoperative follow-up was favorable in 19 cases
(90.48%). Two cases of urethral fistula (9.52%) underwent the 2nd urethroplasty. Urination at 1 year was satisfactory. No relapse has been reported to
date. However, 4 patients (19.04%) reported asthenic ejaculation, and 1 patient (4.76%) a marked decrease in sexual pleasure. Conclusion: This surgical
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technique is effective in terms of voiding when the surgical indications are
well chosen. The sexual aspect must be taken into account and the intervention only offered to those who really need it.
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1. Introduction
Stenosis of the urethra is a permanent decrease in the size of the urethra, due to
non-neoplastic morphological changes in its wall. Its clinical translation is difficult or even an impossibility for the patient to empty his bladder. It is responsible for impaired life quality due to its complications particularly, urinary tract
infection, bladder stone, fistulas, sepsis, and kidney failure [1]. A distinction is
made between spongy or anterior urethral stenosis and stenosis of the posterior
urethra of traumatic origin. Spongy or anterior urethral stenosis is pathology of
alteration and scarring of the urethral wall, more or less long, and most often it’s
of sclero-inflammatory etiology. The incidence of urethral stenosis is estimated
at 200 to 1200 cases per 100,000 men [1]. The therapeutic means consist of
urethral dilation, urethrotomy, and reconstructive surgery techniques [2]. In the
literature, it is accepted that short urethral stenosis of fewer than 2 centimeters
(cm) is treated by excision of the stenosis followed by end-to-end anastomosis
[3]. Urethral stenosis beyond 2 cm managed by an anastomotic urethroplasty
could lead to the risk of shortening of the penis and especially of curvature of the
penis for stenosis of the penile urethra [4]. Complex structures of the anterior
urethra should benefit from a urethral reconstruction technique using free or
pedicle autograft [5] [6]. At the end of the 1990s, urethroplasty by a buccal mucosal graft had become the reference treatment in reconstructive surgery of the
urethra for long urethral stenosis because of its advantageous histological properties and especially because of its results [7]. Nevertheless, it has some drawbacks such as the double site of intervention, the intervention of another specialist for the safe harvesting of the buccal mucosa. Sometimes, complications of
the sampling site occurred. Last but not least, general anesthesia is required for
buccal graft sampling and urethral surgery. With a similar functional result between urethroplasty by buccal mucosal graft and urethroplasty by penile skin flap
[8] [9] [10] [11] and due to the conditions of wider use due to the vascularization of the flap, our team opted for urethroplasty by a penile skin flap in the first
intention to treat long and or complex shrinkage of the male anterior urethra. It is
a surgical technique to replace or enlarge the urethra by a flap of the skin of the
penis or of the pedunculated foreskin on the cellulovascular tissue of the penis.
The main objective of this study was to report our experience in the practice of
this surgical technique in our hospital.
DOI: 10.4236/oju.2021.117022
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2. Patients and Methods
This was a prospective and descriptive study of male patients who underwent
penile skin flap urethroplasty for urethral stenosis between January 1st, 2014, and
December 31, 2019, in our hospital. All patients with single or multiple urethral
strictures greater than 2 cm without urethral fistula were included except stenoses due to atrophic lichen sclerosus. All patients underwent retrograde voiding and antegrade urethra-cystography for patients with a cystostomy, to measure the length of the stenosis, and to assess the alteration of the ureteral wall. All
patients underwent a cytobacteriological urinalysis with antibiogram and the
urine-born infections (UBIs) detected were treated before any surgical planning.
All patients received a preoperative assessment and an explanation of the principle and procedure of the intervention as well as any possible complications and
side effects after the intervention. Informed consent of all patients was obtained
prior to surgery planning. In the operating room, a supine position was used for
stenosis of the penile urethra and a waist position for stenosis of the bulbar urethra. Patients were under locoregional or general anesthesia, and antibiotic prophylaxis. All interventions were carried out by a team of 3 urologists including a
senior present at all interventions.
We performed flap urethroplasty pedicled penile which breaks down as shown
in Figure 1 into:
- Placement of a lubricated probe to locate the narrowed part;
- Incision straddling the narrowed part and dissection of subcutaneous cellular
tissue and/or muscle up to the urethra;
- Release of the urethra at the level of the narrowed part all around and opening of the wall at the level of the stenosis to a healthy and flexible area;
- Measurement of the stenosis and excision of the entire pathological urethra
and all neighboring pathological tissues;
- Measurement on the skin of the penis at the level of its dorsal part or of the
foreskin of the length of the stenosis increased by 20%;
- First distal incision on the penis which crosses all the layers until contact
with the albuginea of the cavernous bodies, then dissection continued until
the root of the penis;

Figure 1. Pedicled penile flap urethroplasty. (a) Taking the flap from the dorsal side of
the penis; (b) Flap brought back to the ventral surface of the penis; (c) Tubular flap.
DOI: 10.4236/oju.2021.117022

242

Open Journal of Urology

D. Cisse et al.

- Second superficial incision taking only the skin, below the first and delimiting the width of the flap, separating the skin from the vascular subcutaneous
tissue. This dissection is also continued down to the root of the penis, thus delimiting the pedicled flap (Figure 1(a));
- Mobilization of the pedicle flap is brought back into contact with the penile
urethra or the bulbar urethra through a peno-perineal tunnel (Figure 1(b));
- Tubularization of the cutaneous part of the flap by inverting points on the
dartos, around a probe of variable size depending on the size of the healthy
urethra (Figure 1(c));
- Spatulation of the proximal and distal part of the healthy urethra to obtain a
larger anastomosis zone;
- End-to-end anastomosis of the tubularized flap to the urethra, around a catheter whose balloon is inflated in the bladder, the suture line of the flap tubularization being placed in the dorsal position;
- Layer by layer closure of donor site and the urethral pathway.
All patients received antibiotic therapy with intravenous ceftriaxone 1gramme
twice daily for 3 days and oral relay therapy with cefixime 400 mg as a single
dose for 10 days. Dressings, good oral hydration, and mobilization from the 3rd
postoperative day constituted the bulk of postoperative care. The urethra-vesical
catheters were kept for 21 days. Patients were followed every 3 months for one
year, and then asked to come for a medical consultation after 1 year whenever
they noticed a change in voiding comfort. This follow-up consisted of a history,
physical examination, and direct assessment of urination. The intervention was
considered successful if the patient had good voiding flow and had not had any
other stenosis treatment procedure. Good urination was characterized by an immediate onset, a jet drawing a parabola, a frank ending without late drops and
an absence of abdominal thrust.
Data were collected from the patient’s medical record, and the operative reports. Epidemiological, diagnostic and therapeutic data were recorded. Data were
analyzed by using SPSS software.

3. Results
In 6 years, 21 penile skin flap urethroplasties for urethral stenosis were performed.
Several urethroplasty techniques have been used depending on the length of the
stenosis, the presence of fistula or depending on the existence of suppuration.
Among these surgical techniques, penile skin flap urethroplasty accounted for
19.44% (21/108).
Penile skin flap urethroplasty also represented 1.04% (21/2130) of all urosurgeries. The annual distribution of penile skin flap urethroplasties is shown in
Figure 2.
The mean age was 38.6 ± 12.3 years with the extremes ranging from 11 to 59
years. The dilation with 33.33% was the most carried out treatment antecedent.
The sclero-inflammatory etiology with 71.43% was the most common. The mean
DOI: 10.4236/oju.2021.117022
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Figure 2. Annual distribution of urethroplasties.

length of the stenosis was 6.8 ± 2.1 cm with the extremes ranging from 3 to 12
cm. The topography was bulbo-perineal in 38.1% of cases. In Table 1, the characteristics of the stenosis before urethroplasty are highlighted.
The anesthetic mode was spinal anesthesia in 20 cases (95.24%) and general
anesthesia in 1 case (4.76%). Mundy’s penile skin flap urethroplasty 15 cases
(71.43%), and Quartey’s rectangular penile skin flap urethroplasty 6 cases
(28.57%) were the surgical techniques performed. The postoperative follow-up
was favorable in 19 cases (90.48%), 2 cases of urethral fistula (9.52%) underwent
second urethroplasty. The mean duration of follow-up was 41.21 months. The
urination at 1 year of follow-up was satisfactory. No relapse has been reported to
date. However, 4 patients (19.04%) reported asthenic ejaculation and 1 patient
(4.76%) a marked decrease in sexual pleasure.

4. Discussion
The anterior urethra is poor healing tissue due to the presence of spongy tissue.
A wound by infectious or traumatic origin weakens the urethral mucosa and
causes urine output to the spongy body which gets irritated and inflames on a
larger dimension. The healing process results in an exaggeration of the scar tissue whose epicenter represents the stenosis part of the urethra. The extent of the
spongy body disease is not always known, and several lesions at different stages
of development can cause the stenosis to recur at another site even after proper
treatment. Recurrence is also the rule in all treatment methods that leave the
pathological urethra in place. Because of all these difficulties, many surgical techniques were developed without having a good efficiency until the advent of tissue transfer techniques initiated by Orandi [12] and especially Quartey for the
pedicled graft [13] [14]. Since then, several modified techniques have emerged
either by the shape of the graft, circular Mundy flap, or the graft harvesting area,
scrotal graft for Gategno, perineal for Blandy, and penis fascia for Mac Aninch
[15] [16]. These different techniques have not been able to completely suppress
the phenomenon of excessive scarring at the graft-urethra junction. Ten years
later, techniques using free grafts of oral mucosa and allowing such an exploit
were born [17] [18]. Given that the retrospective studies have shown no significant
DOI: 10.4236/oju.2021.117022
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Table 1. Characteristics of stenosis.
Variables

Fequency

%

10 - 15

1

4.76

16 - 30

2

9.52

31 - 45

11

52.38

46 - 60

7

33.34

Total

21

100

Sclero-inflammatory

15

71.43

Iatrogenic

3

14.28

traumatic

2

9.52

Trophic

1

4.77

Bulbar

8

38.01

Penile

7

33.33

Staged (Penile and Bulbar)

6

28.57

Total

21

100

3-5

11

52.39

6-8

7

33.33

9 - 11

2

9.52

More than 11

1

4.76

Total

21

100

Urethral dilation

7

33.33

Urethroplasty

6

28.57

Endoscopic internal urethrotomy (EIU)

4

19.05

No history

4

19.05

Total

21

100

Age in years

Etiology

Topography

Stenosis lenght in cm

Antecedents

difference between the two techniques, the choice of teams will be made according to the facilities of each.
The average age of our patients was 38.6 years. Our patients were younger
than in most studies. It was 44.4 years in Burkina [19], 45 years in Tunisia [20],
45.2 in Egypt [21]. Stenosis of the urethra is pathology of young adults. Inflammatory etiology is most common in Africa [21]. Infectious urethritis contracted
early in the sexual experience is responsible for urethral obstruction 10 to 15
years later. The etiology was infectious in 71.43% of the cases in our study; it was
most frequent with 52% in Tunisia [20] and 42% in Egypt [21]. In developed
DOI: 10.4236/oju.2021.117022
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countries, the etiology is traumatic and iatrogenic [22] [23]. In our study, a case
of trophic stenosis extending from the urethral meatus to the penoscrotal angle
was diagnosed in an 11-year-old child. He had a long history of dysuria with the
impossibility of probing whatever the caliber of the catheter and a threadlike
urine stream. The site of postinfectious urethral stenosis is the anterior urethra.
In our study, it was bulbar in about a third of the cases, penile and bulbo-penile
in a third each. The site was bulbar in 90% and 3% of the penile site in Tunisian
series [20] and bulbar-penile in 60.5% of cases in Egyptian series [21]. The larger
bulbar urethra is a storage site for secretions after intercourse and is therefore
the preferred site for postinfectious urethral stenosis. One of the particuliarities
of post-infectious shrinkage is the length of the stenosis, unlike post-traumatic
stenosis, which is shorter and is more treated with endoscopic internal urethrotomy (EIU) or anastomotic urethroplasty [3]. Recurrence of short stenosis after EIU or after dilation usually results in longer shrinkage due to urine entering
the spongy body through the intrusion of the urethral membrane caused by the
treatment. An anastomotic urethroplasty can also cause a longer recurrence due
to the healing process but also insufficient excision of the pathological tissue,
apparent or not. About 80% of our patients had a history of treatment for the
stenosis by either anastomotic urethroplasty, urethral dilation, or EIU. This treatment history rate was 89%, including 65% of EIU for a study carried out in Tunisia [20].
The mean length of the stenosis was 6.8 cm. It was higher than the Tunisian
series [20] which was 5 cm and lower than Egyptian series [21] which was 10.7
cm. Penile skin flap urethroplasty is a suitable technique to replace a pathological urethra from the navicular fossa to the membranous urethra [20]. This technique has long been used to create a missing urethra in often posterior hypospadias before finding its indication in urethral stricture. The virtual absence of hair
on the skin of the penis or the foreskin has allowed the technique to supplant
other flaps such as the scrotal skin of Gatégno and the perineal skin of Blandy
since these flaps can be blocked by the growth of hair which in its turn could
promote the lithogenesis.
The flexibility of the skin of the penis and its supporting tissue allows it to be
mobilized to the level of the bulbar urethra.
The choice of surgical technique in our study depended on the length of the
stenosis. Regarding a penile skin flap in all cases, Mundy’s circular flap was chosen whenever the length of the stenosis was greater than 4 cm. This technique
generally allows the choice of a longer and wider flap. The rectangular flap of
Quartey has been indicated in stenosis less than or equal to 4 cm. These two
techniques allowed us to have a success rate of 90.48% for an average follow-up
of 41.21 months. However, we recorded 2 early failures by suppuration and fistulization. In these patients, antibiotic therapy was started according to the antibiogram. Also, early catheter removal and sitz baths were performed, transforming
the one-step urethroplasty to a 2-step urethroplasty, the flap having played the
role of an open urethra sutured to the skin.
DOI: 10.4236/oju.2021.117022
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Our result is similar to those of several studies in the literature where success
rates range from 70% to 90% [9] [20] [21] [24] [25].
Our follow-up was active for 1 year with an appointment every three months.
After one year, the patients were asked to seek a medical consultation when they
experience a decrease in the urinary stream or in voiding comfort. Patient agreement on this method of monitoring was obtained and implemented, especially
since the majority of them had a history of treatment for the same pathology.
For the cured patients, no complaints regarding urination were noted; the complaints mainly concerned the sexual function of the urethra. Four patients reported drooling asthenic ejaculation with no saccade and decreased sexual pleasure, while one patient reported a marked decrease in sexual pleasure. The urethra
has a sexual function; its replacement can have repercussions on ejaculation, especially in long stenosis. In urethral replacement, in order to prevent a recurrence, one is tempted to take a longer and wider flap than necessary. Such an attitude can be responsible for urethral diverticulum, urine leakage after the end of
urination, and asthenic ejaculation. The size of the flap must be 20% greater than
the length of the stenosis according to the formula: Flap length = (US +
(US*0.2)) [26]. Notice that US stands for Urethral Stenosis. In a study conducted
in Egypt [21], the pseudo diverticulum neourethra was found in 7.6% of cases
and late post-voiding drops in 23% of cases.

5. Conclusion
We used tubularized penile skin flap successfully in one stage in our patients. Its
indication in the treatment of long non-fistulized urethral stenoses gave very
good results. Despite its good voiding result, the flap cannot fulfill the sexual
function of the original urethra; therefore its indications must be strict and only
intended for those who really need it.
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Reponse Letter
1) Several urethroplasty techniques have been used depending on the length
of the stenosis, the presence of fistula or depending on the existence of suppuration. Among these surgical techniques, penile skin flap urethroplasty accounted
for 19.44%.
2) All interventions were carried out by a team of 3 urologists including a senior present at all interventions.
3) All patients with single or multiple urethral strictures greater than 2 cm
without urethral fistula were included except stenoses due to atrophic lichen
sclerosus.
4) We used tubularized penile skin flap successfully in one stage in our patients. Its indication in the treatment of long non-fistulized urethral stenoses,
gave very good results.
5) Good urination was characterized by an immediate onset, a jet drawing a
parabola, a frank ending without late drops and an absence of abdominal thrust.
6) We have made the grammatical corrections to the extent of our linguistic
knowledge. We wrote the manuscript in French before translating it into English.
We are at your disposal to make any correction suggests to improve the quality
of work.
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