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Abstract

Fournier's gangrene, a not-so-common urological emergency, is a fast-progressing necrotizing bacterial
infection that affects the perineum and external genitalia and can be rapidly fatal unless diagnosed and
aggressively managed promptly. Fever, erythematous edema of the scrotum, and palpation of classic scrotal
crepitation are among the clinical symptoms. The treatment involves rapid administration of empirical
broad-spectrum antibiotics with gram-positive, gram-negative, and anaerobic coverage and rigorous
surgical debridement down to the bleeding tissues. The medium-term complications of this condition are
primarily associated with extended stay in an intensive care unit and cardiorespiratory, thromboembolic,
and cutaneous complications, whereas the long-term complications are mainly functional, aesthetic, and
psychological. Also, there are complications inherent to ancillary interventions such as penectomy,
orchidectomy, reconstructive surgery, and restoration of digestive continuity. Herein, we present the case of
a 40-year-old diabetic male who was admitted with an initial diagnosis of scrotal abscess, which turned out
to be Fournier's gangrene. Despite developing multiple complications and numerous surgeries, he made a
full recovery and was discharged home after a prolonged hospital stay.
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Keywords: vacuum-assisted wound closure, split thickness skin grafting (stsg), scrotal reconstruction, subphrenic
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Introduction

Fournier’s gangrene is a rare, serious condition defined as a type of aggressive necrotizing fasciitis promoted
by polymicrobial infection through the genitourinary and perineal regions. It has a high potential to
progress rapidly and spread to the lower extremities, abdominal wall, or retroperitoneal space, causing
necrosis of tissues and ultimately leading to sepsis, multi-organ failure (MOF), and death. Fournier’s
gangrene was discovered in 1764 by Baurienne. Afterward, it was linked to French venereologist Jean Alfred
Fournier, who described a series of fatal cases of idiopathic progressive gangrene of the genitalia with a
sudden onset in five young men in 1883 [1].

Currently, it has been found to happen at any age, even in children, and in any gender affected by various
recognizable factors [2]. Male sex remains a risk factor for Fournier’s gangrene, with a male/female ratio of
10:1 [3]. The mortality rate is high (20% to 40%), with some authors reporting it to be up to 80% [4]. The
most common risk factors for Fournier’s gangrene are diabetes mellitus, alcoholism, malnutrition, smoking,
malignancies, immunosuppressive therapy, and obesity. Invasive anorectal or urogenital procedures,
abscesses, penile intravenous drug use, trauma, and burns are well-known causes that can lead to Fournier's
gangrene in susceptible individuals.

Delayed management of Fournier’s gangrene is known to lead to sepsis, MOF, and disseminated
intravascular coagulation (DIC). The initial treatment includes urgent resuscitation, broad-spectrum
antibiotics, and immediate surgical debridement to reduce systemic toxicity and stop the rapid spread of the
infectious progress [5]. Our report describes the case of a diabetic male patient with Fournier’s gangrene,
complicated by extension to the abdominal wall, pelvis, lower back, pleural effusion, and subdiaphragmatic
abscess.

Case Presentation

A 40-year-old diabetic male presented to the emergency department of a district general hospital with fever,
scrotal pain, and swelling of 10 days duration. He was admitted to the surgical ward as a case of scrotal
abscess, and debridement of necrotic tissues was performed in the operating room (OR) by a urologist.
Broad-spectrum antibiotics were started, and blood sugar control, fluid-electrolyte balance, and acid-base
balance were addressed. The general surgery team was consulted on the second day of admission for
abdominal wall erythema and induration on the right side.

On examination, we realized that the infection had spread to the abdominal wall through the right groin, up
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to the anterior chest wall on the right side. Skin crepitus was present along with induration and erythema
over a large area of the abdominal wall on the right side. Needle aspiration of the involved area revealed
dishwater-colored fluid. The patient was diagnosed with necrotizing fasciitis (NF), and he was taken back to
the OR. Upon making the skin incision, necrotic fascia emerged (Figure ), and extensive debridement of
involved areas (right side of the abdominal wall, retroperitoneal tissues, lower back) was carried out. A swab
was taken for culture and sensitivity testing.

E

FIGURE 1: Initial incision through the skin and subcutaneous tissues
revealed necrotic fascia over the abdominal wall (blue arrow).
Covering of the right testis is necrotic too (red arrow).

Antibiotics were changed to piperacillin/tazobactam 4.5 gm every six hours and clindamycin injection 900
mg every eight hours intravenously (on admission, he was taking ceftriaxone and metronidazole). The
patient was shifted to the ICU, and a repeat debridement was carried out the next day. The patient continued
to have a high fever, and his white blood cell count (WBC) remained high. It took several more trips to the
OR to have complete control of the infection. The wound swab grew multiple multidrug-resistant organisms,
such as group A beta-hemolytic Streptococcus (GABHS), Escherichia coli, and Enterococci. Antibiotics were
changed according to sensitivity patterns, and vacuum-assisted closure (VAC) for the wound was employed
as well. The patient gradually showed signs of improvement; his fever and WBC normalized. Ten days into
admission, the patient started to deteriorate again, with a high fever (over 40 °C) and the new onset of
leukocytosis. The chest X-ray showed a large right-sided pleural effusion (Figure 2), but drainage of the
effusion did not help to bring down the relentless fever.
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FIGURE 2: Right pleural effusion

A septic workup did not help find the source of the infection. At this time, the well-known aphorism of "pus
somewhere, pus nowhere else, and pus under the diaphragm" came into play. A contrast-enhanced single-
energy computed tomography (SECT) of the chest, abdomen, and pelvis revealed a large right subphrenic
abscess (Figure 3).

FIGURE 3: Right subphrenic abscess (red arrow) on CT

Ultrasound-guided drainage of the subphrenic abscess was carried out by a 14Fr pigtail catheter (Figure 4) on
day 14 of admission. The patient improved gradually after the drainage of the subphrenic abscess; the pus
culture grew E. coli, Pseudomonas aeruginosa, and Acinetobacter baumannii. Again, antibiotics were changed
based on sensitivity patterns. Gradually, the fever settled, the wounds started to granulate and repeat
cultures came back negative.
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FIGURE 4: Pigtail drain in subdiaphragmatic space (bottom left corner)

The drain was removed after 12 days, and the decision was made to carry out split-thickness skin grafting.
The patient was taken to the OR again on day 34 of admission, and a split-thickness skin graft was harvested
from the anterior surfaces of both thighs by using an Aesculap electric dermatome (Aesculap Inc., Center
Valley, PA, USA). The harvested skin was meshed to increase the surface area and applied to the prepared
recipient area, fixed by continuous polypropylene sutures (Figure 5).

FIGURE 5: Intraoperative view of the split-thickness skin grafting

The patient had an uneventful recovery after the surgery, and on day 5, the dressing was changed. The graft
was viable in all grafted areas (Figure 6). The donor sites were healing well too. Sutures were removed later
on, and the patient was counseled regarding various possibilities of scrotal reconstruction since he had
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"shamefully exposed" testicles, like in most cases of Fournier's gangrene.

FIGURE 6: Postoperative view of the skin graft showing viability in all
grafted areas

The decision was made to perform a scrotal reconstruction using anteromedial thigh fasciocutaneous flaps
on both sides after discussing various options with the patient. The procedure was carried out successfully
on day 46 of admission. There was no flap necrosis or infection after the surgery, which are the two most
common complications after such a procedure (Figure 7). The patient was discharged home in good
condition a few days after scrotal reconstruction. The total hospital stay was 52 days.
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FIGURE 7: Successful scrotal reconstruction using anteromedial thigh
fasciocutaneous flaps

The patient was followed up in the outpatient clinic one week, one month, and six months, respectively,
after discharge. He remained well except for the development of an incisional hernia, which was anticipated.
The incisional hernia was repaired too by using a polypropylene mesh, which was successful.

Discussion

Fournier's gangrene is a polymicrobial infection involving aerobic and anaerobic bacteria. The most common
organisms isolated include E. coli, Streptococcus species, and anaerobic bacteria such as Bacteroides fragilis.
The condition arises from a synergistic infection, often originating from a genitourinary source or skin
injury. Comorbidities such as diabetes and immunosuppression contribute to the development and severity
of the disease. Prompt recognition of clinical signs, along with early aggressive surgical debridement, is
crucial for optimal outcomes [6].

In this case, the initial diagnosis of a scrotal abscess, coupled with the patient's underlying diabetes and lack
of treatment, placed him at higher risk for Fournier's gangrene. Despite urgent intervention, the infection
rapidly spread, necessitating an extensive and aggressive debridement procedure. The involvement of
multiple anatomical regions highlights the aggressive and life-threatening nature of Fournier's gangrene.
The shift in antibiotic therapy to cover a broader spectrum of pathogens, including both aerobic and
anaerobic bacteria, ensures adequate treatment coverage [7]. The rapid progression of this patient's scrotal
abscess to involve the perineum, abdominal wall, and pelvic region highlights the aggressive nature of
infections in diabetic individuals.

Diabetic patients are predisposed to infections due to immunosuppression and impaired defense
mechanisms against invading organisms, making them particularly susceptible to severe and polymicrobial
infections. In this case, cultures revealed GABHS, E. coli, and Enterococci as the initial pathogens. This
demonstrates the importance of obtaining cultures and tailoring antibiotic therapy accordingly to ensure
effective treatment [8]. Including high-dose clindamycin in antibiotic therapy has been shown to be
beneficial in necrotizing soft tissue infections (NSTI) by multiple studies, especially if GABHS is one of the
causative organisms. The beneficial effects of clindamycin have been attributed to reducing the synthesis of
penicillin-binding proteins and bacterial toxins, suppressing lipopolysaccharide-induced mononuclear
synthesis of tumor necrosis factor-a (TNF-a), and others [9].

The utilization of VAC therapy in the management of the patient's wound underscores its effectiveness in
promoting wound healing and reducing the risk of complications [10]. Our patient showed improvement
after the initiation of VAC therapy, but despite initial improvement, he later developed a high fever and
leukocytosis de novo, suggesting the presence of infection somewhere else. Although rare, especially in
cases of Fournier’s gangrene, the search for infection should include looking for a subphrenic abscess, which
proved to be the case in our patient [10]. The subsequent identification of E. coli, P. aeruginosa, and A.
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baumannii in the subphrenic abscess highlights the need for appropriate sensitivity-guided antibiotic
therapy. Continuous monitoring and adjustment of antibiotic therapy is crucial in managing complex
infections to ensure optimal outcomes [11].

In almost all cases of Fournier’s gangrene, if the patient recovers from a life-threatening infection, the
treating surgeon must deal with the "shamefully” exposed testes. There are multiple options to cover
exposed testes: split-thickness skin grafting, utilization of various flaps, placing the testes in subcutaneous
pouches on ipsilateral thighs, etc. [12-15]. The pros and cons of each option must be discussed with the
patient, and the most suitable method must be utilized, considering patient factors, preferences, availability
of expertise, etc. We chose an anteromedial thigh fasciocutaneous flap reconstruction after discussing it with
the patient, which was carried out successfully.

Conclusions

Fournier’s gangrene has a high mortality rate in immunocompromised patients. Maintaining a high index of
suspicion for Fournier’s gangrene in patients presenting with scrotal or perineal infection and early,
aggressive, and repeated surgical debridement, along with the administration of a high dose of broad-
spectrum antibiotics, can improve patient outcomes. Including clindamycin in the antibiotic regimen,
especially if GABHS is grown from cultures, is recommended to reduce the spread of infection.

Vacuum-assisted closure therapy offers significant benefits in complex wound management, aiding in the
removal of infected tissue, promoting healing, reducing the risk of complications, and reducing the length of
hospital stay. Although rare and not reported in Fournier’s gangrene cases before, if the patient has a
relentless fever and septic work-up is not helpful to find the source, we recommend considering a
subdiaphragmatic abscess in the differential diagnosis and a CT of the chest, abdomen, and pelvis. Scrotal
reconstruction can be carried out using a variety of techniques, but one should choose an approach that is
tailored to the patient’s needs and preferences, coupled with available expertise.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Vugar Suleimanov, Husain Naser

Critical review of the manuscript for important intellectual content: Vugar Suleimanov

Supervision: Vugar Suleimanov

Acquisition, analysis, or interpretation of data: Kawther Al Hawaj, Fatemah N. Al Rebh, Saud Al Noaim

Drafting of the manuscript: Kawther Al Hawaj, Fatemah N. Al Rebh, Husain Naser, Saud Al Noaim

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Ethics Committee of
Jubail General Hospital issued approval ER-JGH/EC-007. Conflicts of interest: In compliance with the
ICMJE uniform disclosure form, all authors declare the following: Payment/services info: All authors have
declared that no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

References

1. Ahrenholz DH: Necrotizing soft-tissue infections. Surg Clin North Am. 1988, 68:199-214. 10.1016/s0039-
610944440-3

2. Adams JR Jr, Mata JA, Venable DD, Culkin DJ, Bocchini JA Jr: Fournier's gangrene in children. Urology. 1990,
35:439-441. 10.1016/0090-4295(90)80088-5

3. Kincius M, Telksnys T, Trumbeckas D, Jievaltas M, Milonas D: Evaluation of LRINEC scale feasibility for
predicting outcomes of Fournier's gangrene. Surg Infect (Larchmt). 2016, 17:448-453. 10.1089/sur.2015.076

4. Lewis GD, Majeed M, Olang CA, Patel A, Gorantla VR, Davis N, Gluschitz S: Fournier's gangrene diagnosis
and treatment: a systematic review. Cureus. 2021, 13:e18948. 10.7759/cureus.18948

5. Hadeed GJ, Smith ], O'Keeffe T, et al.: Early surgical intervention and its impact on patients presenting with
necrotizing soft tissue infections: a single academic center experience. ] Emerg Trauma Shock. 2016, 9:22-
27.10.4103/0974-2700.173868

6. HongKS, Yi HJ, Lee RA, Kim KH, Chung SS: Prognostic factors and treatment outcomes for patients with

2023 Suleimanov et al. Cureus 15(10): €48036. DOI 10.7759/cureus.48036 70f8


javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1016/s0039-610944440-3
https://dx.doi.org/10.1016/s0039-610944440-3
https://dx.doi.org/10.1016/0090-4295(90)80088-5
https://dx.doi.org/10.1016/0090-4295(90)80088-5
https://dx.doi.org/10.1089/sur.2015.076
https://dx.doi.org/10.1089/sur.2015.076
https://dx.doi.org/10.7759/cureus.18948
https://dx.doi.org/10.7759/cureus.18948
https://dx.doi.org/10.4103/0974-2700.173868
https://dx.doi.org/10.4103/0974-2700.173868
https://dx.doi.org/10.1111/iwj.12812

Cureus

10.

11.

12.

13.

14.

15.

Fournier's gangrene: a retrospective study. Int Wound J. 2017, 14:1352-1358. 10.1111/iwj.12812

El-Shazly M, Aziz M, Aboutaleb H, et al.: Management of equivocal (early) Fournier's gangrene . Ther Adv
Urol. 2016, 8:297-301. 10.1177/1756287216655673

Umeshappa H, Shetty A, Kavatagi K, Vivek GK, Vaibhav N, Mohammed I: Microbiological profile of aerobic
and anaerobic bacteria and its clinical significance in antibiotic sensitivity of odontogenic space infection: a
prospective study of 5 years. Natl ] Maxillofac Surg. 2021, 12:372-379. 10.4103/njms.NJMS_1_20

Urbina T, Razazi K, Ourghanlian C, Woerther PL, Chosidow O, Lepeule R, de Prost N: Antibiotics in
necrotizing soft tissue infections. Antibiotics (Basel). 2021, 10:1104. 10.3390/antibiotics10091104

Ferreira MC, Wada A, Tuma P Jr: The vacuum assisted closure of complex wounds: report of 3 cases . Rev
Hosp Clin Fac Med Sao Paulo. 2003, 58:227-230. 10.1590/s0041-87812003000400008

Ochsner A, Graves AM: Subphrenic abscess: an analysis of 3,372 collected and personal cases . Ann Surg.
1933, 98:961-990. 10.1097/00000658-193312000-00001

Hesselfeldt-Nielsen ], Bang-Jensen E, Riegels-Nielsen P: Scrotal reconstruction after Fournier's gangrene.
Ann Plast Surg. 1986, 17:310-316. 10.1097/00000637-198610000-00008

Insua-Pereira I, Ferreira PC, Teixeira S, Barreiro D, Silva A: Fournier's gangrene: a review of reconstructive
options. Cent European | Urol. 2020, 73:74-79. 10.5173/ceju.2020.0060

Karian LS, Chung SY, Lee ES: Reconstruction of defects after Fournier's gangrene: a systematic review .
Eplasty. 2015, 15:e18.

Schifano N, Castiglione F, Cakir 00, Montorsi F, Garaffa G: Reconstructive surgery of the scrotum: a
systematic review. Int ] Impot Res. 2022, 34:359-368. 10.1038/s41443-021-00468-x

2023 Suleimanov et al. Cureus 15(10): €48036. DOI 10.7759/cureus.48036

8of8


https://dx.doi.org/10.1111/iwj.12812
https://dx.doi.org/10.1177/1756287216655673
https://dx.doi.org/10.1177/1756287216655673
https://dx.doi.org/10.4103/njms.NJMS_1_20
https://dx.doi.org/10.4103/njms.NJMS_1_20
https://dx.doi.org/10.3390/antibiotics10091104
https://dx.doi.org/10.3390/antibiotics10091104
https://dx.doi.org/10.1590/s0041-87812003000400008
https://dx.doi.org/10.1590/s0041-87812003000400008
https://dx.doi.org/10.1097/00000658-193312000-00001
https://dx.doi.org/10.1097/00000658-193312000-00001
https://dx.doi.org/10.1097/00000637-198610000-00008
https://dx.doi.org/10.1097/00000637-198610000-00008
https://dx.doi.org/10.5173/ceju.2020.0060
https://dx.doi.org/10.5173/ceju.2020.0060
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4447098/
https://dx.doi.org/10.1038/s41443-021-00468-x
https://dx.doi.org/10.1038/s41443-021-00468-x

	A Challenging Case of Fournier’s Gangrene With Multiple Complications
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Initial incision through the skin and subcutaneous tissues revealed necrotic fascia over the abdominal wall (blue arrow). Covering of the right testis is necrotic too (red arrow).
	FIGURE 2: Right pleural effusion
	FIGURE 3: Right subphrenic abscess (red arrow) on CT
	FIGURE 4: Pigtail drain in subdiaphragmatic space (bottom left corner)
	FIGURE 5: Intraoperative view of the split-thickness skin grafting
	FIGURE 6: Postoperative view of the skin graft showing viability in all grafted areas
	FIGURE 7: Successful scrotal reconstruction using anteromedial thigh fasciocutaneous flaps

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


