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Abstract

site problems.

reconstruction.

Introduction: Urethroplasty using mucosal graft for urethral defects has become the gold standard. However, this method may
not be the best surgical procedure due to its many associated complications, such as urine leakage, meatal stenosis, and donor

Case Presentation: A 57-year-old man had penile ulcers with severe inflammation and was diagnosed Fournier’s gangrene. He
underwent immediate debridement and a defect of the urethra 3 cm in the vertical direction was observed. For reconstruction of
this defect, he underwent a skin graft using onlay peripheral de-epithelialized skin to prevent urine leakage. Urethral endoscopy
confirmed that the urethra was completely epithelialized and not constricted, and he could urine in a standing position was
possible without urine leakage. Conclusion: We believe that this method is an excellent surgical option for urethral defect
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Introduction

Fournier’s gangrene is an acutely progressive soft
tissue infection that develops in the perineum and is often life-
threatening. [1,2] However, the penis itself is protected by a strong
Buck’s fascia, and so it is less likely to cause infection or necrosis.
[3] We encountered a case in which Fournier’s gangrene of the
penile skin spread beyond Buck’s fascia to the corpus cavernosum,
leading to a urethral defect. Urethral reconstruction was performed
with a ventral onlay skin graft, and good results were obtained by
devising the use of peripheral de-epithelialized skin to improve the
skin graft survival rate and prevent urine leakage.

Case Presenetation

A 57-year-old man complained of penile pain and ulceration that
had started 10 days earlier.[ 1He had type 2 diabetes with poor gly-
cemic control. On initial examination, he had penile ulcers and
swelling around the penis, and blood test results revealed a white
blood cell count of 14.6x10%L and an acute rise of C-reactive
protein (3.9 mg/dL), indicating severe inflammation (Figure 1-a).
He underwent immediate wound management including drainage
of pus, and wound cleansing. Subcutanecous necrotizing fasciitis
spanned the entire circumference of the penis. In the ventral part
of the penis, soft tissue infection extended to the corpus caverno-
sum, and a defect of the urethra 3 cm in the vertical direction was
observed (Figure 1-b). High-dose antibiotics (clindamycin 1800
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mg, Sulbactam / Ampicillin 12 g/day) and immunoglobulin were
initiated. Methicillin-sensitive Staphylococcus aureus was isolated
from the pus, blood, and sputum. The patient underwent free skin
grafting on the granulation tissue of the penis after 10 days. For re-
construction of the 3X1-cm urethral defect, 6X4-cm full-thickness
skin was harvested from the inguinal region, and the epidermis
was stripped except for the central 3X1-cm part of the skin graft
(Figure 2-a). By suturing the part where the epidermis was attached
to the urethral edge of the urethral defect and further suturing the
edge of the skin graft to the corpus cavernosum, the skin graft and
fistula were brought into close contact to prevent urine leakage
(Figure 2-b,c). Penile superficial wounds were resurfaced after 2
weeks, and the indwelling urinary catheter was removed after 3
weeks. Urethral endoscopy confirmed that the urethra was com-
pletely epithelialized and not constricted, and urination in a stand-
ing position was possible without urine leakage (Figure 3-a,b).

Figure 1 a: A picture of the first examination showed penile ulcers
and swelling around the penis; b: An intraoperative view showed
that debridement of infected tissue resulted in a 3-cm urethral de-
fect on the ventral side of the urethra.

Figure2: (1) Full-thickness area of skin graft, (2) Epidermis ex-
cision area of skin graft. A: This is a photograph of the skin graft

used as material for urethral reconstruction. Full-thickness skin is
left in the central part of the skin graft, and the epithelium around
it is absent. B: This is an illustration of urethral reconstruction.
The full-thickness skin of the skin graft is attached to the urethral
defect, and the surrounding de-epithelialized part is attached to
the corpus cavernosum. C: This is a photo of the urethra being
reconstructed. The full-thickness skin of the skin graft is attached
to the urethral defect, and the part where the epithelium has been
removed is sewn around it.

Figure 3: a: Urethral endoscopy, performed 3 weeks after surgery,
showed satisfactory urethral reconstruction with a skin graft (area
indicated by bar). b: The patient was able to urinate in a standing
position 3 weeks after the operation, and no urine leakage was
observed.

Discussion

Fournier’s gangrene is associated with high mortality and
also with acute fulminant infection of the genital and perineal re-
gions, thus, aggressive removal of infected soft tissue are the first
requirements for treatment. [1,2] It is usually caused by a poly-
microbial infection that progresses to endarteritis obliterans with
microthromboses along fascial plane. It begins in the genitalia or
perineum and spreads along Buck’s, Colle’s, and Scarpa’s fascias.
[4] Buck’s fascia is strong enough to limit the depth of tissue inva-
tion in the presence of necrotizing infection of the genitalia. [3]
Thus, Fournier’s gangrene generally spreads along the fascia and
causes infectious necrosis of the skin and soft tissues, so necro-
sis and infection of the corpus cavernosum and its deeper urethra
are rare. Although, many researchers have reported reconstructive
surgery cases for Fournier’s gangrene, no damage to the corpus
cavernosum and urethra was reported [5-7]. Bacteremia causes
the formation of disseminated microthrombosis of the vessels that
nourish the fascia. Therefore, the occurrence of bacteremia associ-
ated with Fournier’s gangrene can cause ischemic necrosis of the
fascia [8].

Niedrach WL et al. presented a case of corpora cavernositis,
which spread from a perianal abscess by direct extension through
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Buck’s fascia. [9] Many abscesses of the corpus cavernosum have
been reported in association with priapism, alprostadil or papav-
erine injections, trauma, penile prosthesis, tuberculosis, and intra-
abdominal abscesses. [10,11] Urethroplasty using grafts for ante-
rior urethral strictures has become the standard procedure. Buccal
mucosa is most commonly used for substitution urethroplasty. [12]
However, according to a past review report, 13-18% of patients
who underwent mucosal graft urethroplasty exhibited extravasa-
tion requiring prolonged catheterization, and about 13% showed
meatal stenosis. [13-15] Lumen N et al. also evaluated 58 patients
treated with mucosa graft urethroplasty, and a successful result
was achieved in only 50 (86.1%) patients. They also reported
about donor site (oral) morbidity, whereby more than 30% of pa-
tients still complained of sensitivity disorders after 6 months. [16]
Theoretically, it is desirable to reconstruct a urethral defect, which
is a mucosal defect, with oral mucosa, which is the same mucosa.
However, urethroplasty using the oral mucosa may not be the best
surgical procedure due to its many associated complications.

We believe that urethral reconstruction with a de-epitheli-
alized full-thickness skin graft that we have devised can reduce
the above complications. First, the remaining epidermis is used
to fill in the urethral defect and the surrounding denuded skin is
sewn onto the outer surface of the ureter to prevent urine leakage.
Similar to mucosal transplants, skin grafts are predicted to cause
postoperative skin contractions. However, unlike the oral mucosa,
a sufficient amount of skin can be harvested, and so postoperative
urethral stricture can be prevented by reconstructing the defect suf-
ficiently wide enough. In addition, the transplanted skin piece ad-
heres not only to the back surface but also to the de-epithelialized
surface. This creates favorable conditions for skin graft engraft-
ment and is consisderd to help prevent postoperative skin graft
contracture. Finally, using full-thickness skin as the reconstruction
material, it is free from donor-related problems specific to oral mu-
cosa harvest, such as numbness in the oral cavity, dysarthria, and
difficulty in oral intake immediately after surgery.

Conclusion

We used a ventral onlay peripheral de-epithelialized skin
graft for a rare penile urethral defect caused by Fournier’s gan-
grene and obtained satisfactory results. We believe that this meth-
od is a good surgical option for urethral defect reconstruction as it
can reduce the occurrence of various complications caused by the
conventional mucosal transplantation method.
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