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Introduction: Fournier's gangrene is a rare but life-threatening disease that affects the genitals and perineum, and
requires surgical intervention. Open Urethral defect as a complication of Fournier's gangrene is rarely reported
[1]. It poses a significant challenge for management, requiring a multidisciplinary approach due to its complexity
and poor healing potential.

Case presentation: We report a case of open urethral defect secondary to Fournier's gangrene in a 54-year-old male
patient with poorly controlled diabetes. The patient was managed jointly with plastic and urologic surgery teams.
The defect was repaired, and the repair site was covered with a penile fasciocutaneous flap. The remaining
wound was covered with a split-thickness skin graft. The reconstruction was successful, but the aesthetic
outcome was suboptimal.

Discussion: Open urethral defects complicating Fournier's gangrene represent a rare clinical entity with limited
literature to guide management. The complex anatomy of perineogenital region and paucity of reliable recon-
structive options pose significant surgical challenges. The innovative application of penile fasciocutaneous flap
for urethral reconstruction combined with multidisciplinary approach, is crucial for successful outcomes in these
complex defects.

Conclusion: Management of an open urethral defect in Fournier's gangrene is challenging requiring critical
analysis of availability of reconstructive options which may be limited. There is a need for innovative surgical
technique and multidisciplinary approach to improve functional and aesthetic outcomes of such patients.

1. Introduction

Open urethral defect is a rarely reported complication of Fournier's
gangrene, with limited literatures available on its management [1]. In
addition, the management of open urethral defect following Fournier's
gangrene poses significant challenges due to the anatomical complexity
of the region and the high risk of wound-related complications.

This case report presents a multidisciplinary management approach
to patient with an open urethral defect, concurrent penile lymphedema,
and extensive perineal tissue loss following Fournier's gangrene. We
highlight the collaborative efforts of plastic surgery and urology teams
in achieving successful reconstruction and underscore the importance of
a coordinated strategy in addressing such complex cases. This case
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report adheres to SCARE criteria [2].

2. Case presentation

A 54-years-old male with a 15-year history of poorly controlled type
2 diabetes mellitus (T2DM), maintained on metformin 500 mg twice
daily was referred to our center for reconstructive surgery. The referral
documentation indicated longstanding poor follow-up and suboptimal
glycemic control.

Six months prior to his presentation, the patient developed perianal
pain and a palpable mass. After one month of progressive symptoms, he
sought medical care in a nearby hospital, where he was diagnosed with
Fournier's gangrene and underwent four surgical debridements (Fig. 1).
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His other managements included diversion colostomy, urinary cathe-
terization, and IV antibiotics (ceftriaxone 1 g BID and metronidazole
500 mg TID for two weeks). Following a three-month admission, he was
transferred to our center for reconstruction.

Upon evaluation at our facility, the patient's vital signs were stable:
BP = 125/72 mmHg, PR = 90 bpm, RR = 18 breaths/min, Temp =
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36.9 °C, and SpO2 = 98 % on room air. Random blood sugar (RBS) was
242 mg/dL, and his weight was 60.4 kg.

Physical examination revealed extensive soft tissue loss over the
perineum and medial thigh, with exposed and retracted testicles. The
entire scrotal and perineal skin was lost following the debridements.
Additionally, there was a granulating wound at the base of the penis

Fig. 1. Initial post-debridement photograph from the referring hospital reveals extensive necrotic debris and fibrinous exudate involving the perineal region and
proximal medial thighs, with complete exposure of the testicular structures and penile base.
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with a visible open urethral defect (1 cm x 0.5 cm) over the mid-shaft.
The remnant penile skin over the distal shaft and dorsum was lymphe-
dematous (Fig. 2). The patient also had grade III bilateral pitting edema
in the lower extremities.

Laboratory investigations (Table 1) revealed persistent left shift of
white blood cells, mild anemia. and hyponatremia. Urinalysis showed
hematuria and leukocyturia, with antibiotic resistant E. coli being found
on the last analysis.

The patient was initially managed with a sliding scale insulin pro-
tocol to keep the RBS level <200 mg/dL, a high-protein diet, and an
electrolyte management protocol to address recurrent hyponatremia
and nutritional needs. Daily wound care was provided to stabilize his
condition.

The first surgical intervention involved the application of a meshed
(3:1) thin split-thickness skin graft (STSG) under spinal anesthesia to the
medial thigh, which demonstrated successful integration. (Fig. 3).

After 3 weeks of the first surgery at our center, a second multidis-
ciplinary reconstructive procedure was planned together with the
urology team to address the open urethral defect and exposed testicles.

Intraoperatively, the urethra was identified and dissected, and the
defect isolated (Fig. 4). The defect was completed and refashioned fol-
lowed by an end-to-end anastomosis using 5-0 Vicryl over a 16-French
Foley catheter (Fig. 5). The urethral repair site was subsequently rein-
forced with a random-pattern dorsal penile skin transposition flap
incorporating the dartos fascia.

The flap was raised through a dorsal midline penile skin incision.
This was followed by dissection to include the dartos fascia. The fas-
ciocutaneous flap was then transposed to the ventral repair site and
finally fixed to the base of penile shaft and midline closure done with
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Table 1
Laboratory Investigation profile of the patient from the time of admission to our
unit.

Day 1 Day 2 Day 15 Day 25 Day 42
CBC WBC: WBC: WBC:
5000 7640/ 10,009/
/mm?* mm® mm?®
(N 78.9 (N 80 (N 73 %,
%, L 17 %, L 15 L 14 %)
%) %)
Hb: Hb:
11.2g/ 10.0 g/
dL dL
ESR 48 mm/
h
Electrolytes ~ Na: 122 Na: Na: 127 Na: 120
mmol/L 137 mmol/L  mmol/L
mmol/L
K: 4.68
mmol/L
Urinalysis Blood: +3
WBC: +1
Urine E. coli
Culture Resistant to
Ampicillin,
Augmentin,
Cefixime,
Ceftriaxone,
Meropenem

Fig. 2. Wound examination during dressing changes at our center revealed a perineal defect with significant penile and lower extremity edema.
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Fig. 3. Post operative picture after the initial surgery demonstrating successful take of STSG over the medial thigh.

4-0 Vicryl. The secondary dorsal penile defect was covered with a thick
STSG. The remaining perineal wound, including the testicles, was
grafted with a 4:1 meshed thin STSG (Fig. 6).

Postoperative care included wound management and close moni-
toring for complications with supportive care. The recovery was un-
eventful concerning graft integration and the closure of the urethral
defect (Fig. 7). However, the aesthetic and functional positioning of the
grafted testicles remained suboptimal and unsatisfactory due to its new
location near external inguinal opening. This retracted cord with high
positioning of testis after scrotal loss presents an ongoing challenge and
needs further refinement in the management. A 16- French urinary

catheter was left postoperatively for 4 more weeks to prevent stricture.
Following 49 days of hospitalization, the patient was discharged home
with appropriate follow-up instructions; however, he was lost to follow-

up.
3. Discussion

Fournier's gangrene (FG) is a rare, acute, and rapidly progressive
infection of the perineum and genital region with a potentially fatal
outcome [3-5].

Several risk factors are associated with FG, including hypertension,
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Fig. 4. Intraoperative photograph demonstrating urethral dissection and isolation, with the visible catheter highlighting the defect.

obesity, chronic alcoholism, renal failure, heart failure, and immuno-
suppression [3,6]. The prevalence of diabetes mellitus (DM) among
patients presenting with FG is reported to be 36-56 % [3] as seen in our
patient.

The pathophysiologic mechanisms predisposing diabetic patients to
FG include small vessel disease and immunosuppression [7]. Other
significant risk factors include local trauma and infections of the anal
and genital regions, such as abscesses, urinary tract infections (UTIs),
and in females Bartholin's gland abscesses [3], although the overall
incidence in females remains very low with male-to-female ratio of 10:1
[8].

FG has a high mortality rate, reaching 70-80 % in cases with delayed
presentation [4-6]. However, prompt treatment can reduce this rate to
approximately 10 %, with an overall mortality rate of 20-40 % [3,7,8].
A large study from the United States reported even a lower mortality rate
of 7.5 % [6].

Statistically significant predictors of higher mortality include
abdominal wall extension (P < 0.003), renal failure (P < 0.001), and an
age above 57.5 years (P < 0.001), with age being an independent pre-
dictor of mortality [7].

Diagnosis is primarily clinical, based on suspicion in a patient pre-
senting with signs of sepsis and local perineal symptoms. Examination
typically reveals perineal tenderness, edema, and, in some cases, crep-
itus or purulent collections [3]. Classic hemorrhagic bullae or crepita-
tion are present in only 20-50 % of cases [8]. Given the life-threatening
nature of this condition, patients should be taken to the operating room
emergently after ensuring adequate resuscitation, without unnecessary
delays for extensive laboratory and imaging investigations.

Microbiological investigations typically reveal polymicrobial in-
fections. Therefore, empiric broad-spectrum intravenous (IV) antibiotic
therapy covering Gram-positive and Gram-negative aerobic and anaer-
obic bacteria should be initiated and continued postoperatively [3].

Routine laboratory tests such as complete blood count (CBC), blood
glucose (BG), cross-match, HIV status, and random blood sugar (RBS)
should be performed. A computed tomography (CT) scan of the perineal
region is the most sensitive imaging modality for diagnosing and
assessing the extent of the disease, while ultrasonography (US) may help
evaluate testicular involvement [3].

Early surgical intervention is the cornerstone of management and is
lifesaving. Early debridement, ideally within 12 h, has been associated
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Fig. 5. Intraoperative picture during the second operation demonstrating isolation and resection of the defect followed by a single layer urethra repair.

with better outcomes [9]. Surgical debridement should be thorough,
with the removal of all non-viable tissue until viable, bleeding margins
are encountered. If penile skin is involved, debridement should extend
up to the level of the corona to prevent development of disfiguring
lymphedema [9]. In our case, initial incomplete debridement of penile
skin led to the development of penile lymphedema.

The necessity of fecal diversion in FG patients remains controversial.
However, bowel management catheters (BMC) have been shown to
significantly reduce hospital stay and the number of required surgeries
(P < 0.05) [10]. The patient underwent a temporary diverting colostomy
due to the unavailability of bowel management catheters at the referring
hospital. Suprapubic cystostomy is another debated aspect of FG man-
agement with no consensus regarding its necessity [9].

Postoperatively, the wound should be left open with frequent daily
dressing changes. Additionally there is also a need for multiple possible
relook surgeries, with an average of 2.5 debridements per patient [7].
The Infectious Diseases Society of America strongly recommends
scheduled re-debridement within 24 h [11].

Commonly utilized wound dressings include antibiotic gauze, anti-
septic mafenide, or Dakin's solution [9]. Vacuum-assisted closure (VAC)
therapy, when available, should be applied after the final debridement,
as it has been shown to reduce hospital stay and the cost associated with
frequent dressing changes [3,9]. Novel therapies such as hyperbaric
oxygen therapy have demonstrated benefits in reducing hospital stay
and facilitating healing [3,12]; however, official recommendations are
still lacking [11].

Management of asymptomatic multidrug resistant bacteriuria as in
this case is a difficult problem in our setup as appropriate medications
that cover the pathogen like Fosfomycin, colistin, and ceftazidime-
avibactam are lacking [13]. This is compounded by unavailability of
advanced microbiologic services in our facility.

Reconstruction of FG-related defects is challenging, with often sub-
optimal aesthetic and functional outcomes [14].

In most cases, scrotal defects can be managed with primary closure
or skin grafting. Scrotal neoseptum formation, by suturing the sides of
the testes together before applying a skin graft, yields more natural-
looking results in cases of bilateral testicular exposure [14]. In this pa-
tient despite an adequate trial of dissection, repositioning of the testicles
to the normal anatomic location was limited by severely retracted and
contractured cord structures. This scenario remains a challenge in our
practice, as patients often present late for reconstruction due to initial
mismanagement—especially when the testes are not secured to prevent
cord contracture.

In cases of severe testicular retraction, the testicles can be buried in
the thigh, a technique that has been reported to have no apparent
functional defects [9], though other reports indicate a negative impact
on spermatogenesis [14].

Alternative reconstructive options include gracilis muscle or myo-
cutaneous flaps, pudendal thigh flaps (Singapore flaps), and antero-
lateral thigh (ALT) flaps [15]. Island groin flaps based on the superficial
circumflex iliac artery (SCIA) are also viable options [15]. Given the
patient's poor surgical candidacy and high risk of flap complications, we
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Fig. 6. Intraoperative photograph with schematic illustration demonstrating coverage of urethra repair site with random pattern penile fasciocutaneous flap. The
secondary defect over the dorsum of penis is covered with a thick STSG. The rest of the defect including the testicles were covered with meshed STSG.

deferred flap-based reconstruction and opted for simple skin grafting.

Local complications of FG are rare, with only a few cases docu-
mented in the literature [4]. Potential complications include infection
extension into the retroperitoneum [6], adjacent abdominal wall, and
limbs [4]. While testicular involvement is uncommon due to their in-
dependent blood supply [16], cases of gangrene necessitating orchiec-
tomy have been reported [17].

Direct urethral involvement is exceptionally rare due to the urethra's
robust blood supply and protection by Buck's fascia; however, rare case
reports have documented such occurrences [1].In this patient, the ure-
thral defect may have resulted from either iatrogenic injury during
initial debridement or extension of the infectious process. The exact
cause remains undetermined.

Open urethral defect presents a significant reconstructive challenge
due to its location and the limited availability of local tissue for recon-
struction. Additionally, there is a high risk of fistula recurrence [18].

The primary goal of open urethral defect management is to achieve a
durable, stricture-free urethral repair [18]. Initial repair is critical, as
subsequent surgeries are complicated by scarring and a shortened ure-
teral stump [18].

Key principles of successful open urethral defect repair include
achieving a watertight closure and ensuring adequate tissue coverage
with local flaps [18]. A scrotal flap is a preferred option due to its ability
to reach any segment of the urethra [18]. However, in our case, the
scrotum had already been debrided, leaving the dorsal penile skin as the
sole available local tissue.

The penile fasciocutaneous flap has shown good outcomes in various
urethral reconstruction procedures [19]. Other viable flap options
include the gracilis muscle flap and the islanded groin flap [15,18]. The
long-term outcome in our patient remains to be seen but the repair has
been well covered in the acute follow-up period.

4. Conclusion

Open urethral defect can present as a rare but challenging compli-
cation of Fournier's gangrene, often requiring prolonged and complex
management. This case highlights the intricacies involved in treating
open urethral defect, particularly in the context of extensive tissue
damage and infection.

Successful management of such cases necessitates a multidisciplinary
approach involving urology and plastic surgery teams. Despite advances
in surgical techniques, outcomes can remain suboptimal, especially in
terms of aesthetic reconstruction. This case demonstrates the need for
further refinement in surgical strategies to improve both functional and
cosmetic.
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Fig. 7. 5th post-operative day after urethral reconstruction demonstrating good graft integration and viable penile fasciocutaneous flap.
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