



Medial Thigh Fasciocutaneous Flap for Perineoscrotal Reconstruction After Fournier’s Gangrene


Abstract
Fournier’s gangrene is a rare and potentially serious necrotizing fasciitis of the perineal and external genital area which warrants urgent, multidisciplinary management. Even with the availability of advanced intensive care, antibiotic therapy, and aggressive surgical debridement, survivors often have massive perineoscrotal tissue lesions, which represents an intricate reconstructive problem. We report a 31-year-old male with no previous medical history who developed advanced Fournier’s gangrene, leading to extensive scrotal loss of skin with bilateral exposed testicles. Management initially consisted of hemodynamic stabilization, broad-spectrum antibiotics, and surgical debridement which was repeated until complete control of the infection was reached. A definitive reconstruction was made with a long-pedicle medial thigh fasciocutaneous flap, resulting in stable coverage in a single phase. Partial donor-site dehiscence was observed in the postoperative period and controlled conservatively. A second operative procedure was then conducted with flap division and scrotal reconstruction with purse-string method, as well as split-thickness skin grafting of the donor site. The postoperative outcome after surgery was favourable and acceptable in terms of aesthetics and function. Erectile function was intact and sperm analysis was normal at follow-up. This case illustrates the reliability and functional advantages of the long-pedicle medial thigh fasciocutaneous flap in perineoscrotal reconstruction for Fournier’s gangrene. 
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INTRODUCTION
Fournier’s gangrene is a rare but rapidly aggressive polymicrobial necrotizing fasciitis in the perineal and external genital tissues; the disease progresses rapidly and has extensive tissue destruction. Although critical breakthroughs in intensive care, use of broad-spectrum antibiotics and invasive surgical debridement techniques, mortality rates are still high (15% to 30% in current series) [1,3]. Among survivors, the extensive perineoscrotal tissue loss often accompanies broad and frequently repeated excisions needed to control the infection. This may result in testicular exposure, ongoing risk of local infection, and substantial functional and aesthetic sequelae [4,5]. These consequences are detrimental to quality of life and body image and sexual function, especially amongst young patients [5,6]. Hence, perineoscrotal reconstruction for this population of patients represents a major hurdle for the reconstructive surgeon [6].Reconstruction must be performed in a recently septic and often fragile surgical field, while ensuring stable, durable, and well-vascularized tissue coverage.The aim exceeds the straightforward skin closure and requires the maintenance of suitable testicular function, desired cosmetic development and reduced donor-site morbidity [6,7]. There are a variety of reconstructive choices described, including secondary wound healing, skin grafting, and local, regional, or free flaps. The approach of using a long-pedicle medial thigh fasciocutaneous flap, with good vascularity, low harvesting cost, anatomical convenience, and skin traits favorable for scrotal reconstruction [6,9], is thus an important one in this setting. We describe a case report evaluating our knowledge of a long-pedicle medial thigh fasciocutaneous flap in perineoscrotal reconstruction after Fournier’s gangrene and consider the role of long-pedicle medial thigh fasciocutaneous flap within current reconstructive approaches compared to recent literature.

Case Presentation
A 31-year-old male with no significant past medical history was admitted to our institution. He had no history of diabetes mellitus, immunodeficiency, substance abuse, perineal trauma, or prior urological disease. Viral serological screening performed as part of the initial assessment, including human immunodeficiency virus (HIV), hepatitis B, and hepatitis C, was negative.
Acute phase: admission and initial management
The patient was admitted on an emergency basis with advanced Fournier’s gangrene.On clinical examination, he presented with marked perineoscrotal edema, erythema, and systemic signs of infection.Local examination revealed extensive scrotal skin necrosis with bilateral testicular exposure.
Initial management was ensured by a multidisciplinary team and included:
 • appropriate resuscitation with hemodynamic stabilization,
 • empirical broad-spectrum antibiotic therapy, subsequently adjusted according to bacteriological culture results,
 • repeated surgical debridement procedures.

Initial surgical treatment consisted of wide and radical excision of all necrotic tissues, combined with decompressive incisions and drainage of any associated collections. Surgical debridement was repeated until macroscopically healthy, well-vascularized tissue was achieved. The testes were preserved and maintained in a clean, moist environment (Figure 1).
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               Figure 1. Granulating perineoscrotal wound after surgical debridement
(A) Frontal view
(B) Superior view

Daily local wound care was continued, with close clinical and biological monitoring. Definitive reconstruction was considered only after complete control of the infectious process, as evidenced by improvement in the patient’s general condition, progressive normalization of inflammatory markers, and the presence of a clean, well-vascularized granulation tissue bed.

Reconstructive indication
After clinical stabilization, the defect predominantly involved the scrotal region, with bilateral testicular exposure and no associated penile involvement. Given the extent of tissue loss, the recent septic context, and the patient’s young age, reconstruction using skin grafting alone was considered inappropriate because of the high risk of maceration, scar contracture, and unsatisfactory aesthetic outcomes.
A medial thigh fasciocutaneous flap was therefore selected, allowing reliable reconstruction with well-vascularized tissue, stable protection of the testes, and limited donor-site morbidity.

First surgery: flap reconstruction
The procedure was performed under general anesthesia. The patient was placed in the supine position, with the lower limbs slightly abducted to allow simultaneous access to the perineoscrotal region and the medial aspect of the thigh.
After precise measurement of the defect following complete release of the affected tissues, the flap was designed on the medial thigh along a longitudinal axis, with a proximal base oriented toward the femoral triangle. The flap was based on septocutaneous perforators arising from the medial circumflex femoral artery, ensuring reliable vascularization as a pedicled fasciocutaneous flap (Figure 2).
         [image: ]
                        Figure 2. Flap planning and assessment of the perineoscrotal defect.
(A) Initial flap design
(B)  Defect measurement

The flap was elevated down to the deep fascia. Dissection was carried out from distal to proximal, respecting anatomical planes and preserving the vascular pedicle. After mobilization, the flap was transposed to the perineoscrotal region without excessive tension and secured to the recipient site using interrupted sutures, ensuring stable coverage of the testes. A split-thickness skin graft was applied to the penile shaft. The donor site was closed primarily after placement of a suction drain (Figure 3).
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                                    Figure 3. Intraoperative  flap reconstruction.
(A) Post-dissection view with donor-site closure and penile skin graft.
(B)  Superior view of flap inset.
(C)  Lateral view after donor-site closure.
(D)  Inferior view after flap suturing.

Early postoperative course and complication
The immediate postoperative course was marked by good flap viability, with no evidence of partial or total necrosis and no local infectious complications. However, during follow-up, a partial donor-site wound dehiscence was observed.
This complication, occurring in a recently septic field, was managed conservatively with regular local wound care.The clinical course was favorable, with progressive formation of healthy, well-vascularized granulation tissue, allowing consideration of secondary surgical revision (Figure 4).
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                                  Figure 4. Donor-site complication and evolution.
(A) Partial donor-site wound dehiscence.
(B) Favorable evolution with granulation tissue 

Second surgery: flap division and aesthetic refinement
After local stabilization and achievement of a favorable healing environment, a second surgical stage was performed. This consisted of flap division combined with scrotal reconstruction using a purse-string technique. This approach improved the aesthetic appearance of the external genitalia and restored a more anatomical scrotal configuration (Figure5).
The donor site was covered with a skin graft, which demonstrated good graft take and satisfactory healing .
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                                    Figure 5. Flap division and donor-site skin grafting.
(A) Immediate postoperative view.
(B) (B) Postoperative day 5 with good graft integration.

Follow-up and functional outcomes
Postoperative follow-up was based on appropriate local wound care. Staple removal was performed on postoperative day 5, with a favorable clinical course and no secondary infectious complications. At long-term follow-up, scrotal coverage remained stable, and the aesthetic outcome was considered satisfactory (Figure 6).
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              Figure 6. Ten-month postoperative  aesthetic outcome of the scrotum and penis.
(A) Superior view.
(B)  Inferior view.

From a functional perspective, erectile function was preserved. A sperm analysis performed during follow-up was normal, confirming preservation of reproductive function. The patient also reported a marked improvement in comfort, body image, and overall quality of life.
   
 DISCUSSION 
Fournier’s gangrene continues to be a severe and potentially life-threatening condition, even with tremendous advances in intensive care, antimicrobial therapy, and surgical management [1–3]. Survival of patients often depends on early diagnosis, early broad-spectrum antibiotics, aggressive and repeated surgical debridement, and coordinated multidisciplinary care with intensivists, urologists, and reconstructive surgeons [4]. However, survivors usually show extensive perineoscrotal tissue depletion due to extensive excision of necrotic tissues, leading to an extensive reconstructive course.The perineoscrotal region has distinct anatomical and functional limitations such as persistent moisture, high tissue mobility, proximity to both urinary and fecal contamination, and strict thermoregulatory requirements important during spermatogenesis [7]. The restrictions and complications in some reconstructive procedures are clearly explained by these reasons and highlight the need to take a route that offers long lasting, well-vascularized coverage and still maintains function and appearance. Reparative options are given in the literature,Selected cases with minimal tissue loss may be treated with secondary wound healing (sometimes mixed with negative pressure wound therapy) as an interim or bridge treatment [8,9]. However, the method has prolonged healing time and the need for multiple wound care treatments, formation of scar, and suboptimal results in terms of functional and aesthetic features are generally noted. In the same way, split-thickness skin grafting, although generally simple in technique, has yielded differing outcomes between patient groups from Fournier's gangrene, especially in newly infected fields. High incidence of graft maceration, contracture and poor cosmetic performance and cosmetic aesthetics have been reported [6], so several authors only recommend skin grafting for superficial defects, and some refer only to skin grafting as a salvage therapy due to their high rates.
Musculocutaneous flaps like gracilis flap as well as the gracilis flap was originally accepted as an option for scrotal reconstruction because of their reliable supply of blood. Nevertheless, they suffer from high bulk, high local temperature that can deteriorate testicular function and donor-site morbidity from muscle loss [11]. Free tissue transfer allows more reconstructive freedom and more coverage of significant imperfections, however, its applications in a recently septic environment are unclear. Free flaps are known to have longer operative time, heightened technical complexity, significantly increased risk of microvascular complications and hence they are usually considered for a limited selection of complex cases when locoregional options cannot be addressed [12,15].
Among the reconstructions available, the long-pedicle medial thigh fasciocutaneous flap is a specifically well-suited choice for perineoscrotal reconstruction following Fournier’s gangrene. Numerous recent series have stressed its reproducibility, replicability and positive outcomes in this indication [6,9]. The flap is established due to a reliable perforator network resulting from branches of the profunda femoris artery, enabling sufficient arterial inflow and venous drainage, even in compromised or previously infected fields [13]. It is easy to harvest, no muscle compromise required and has limited donor-site morbidity [9]. Furthermore, the near anatomical location of the medial thigh is near to the perineoscrotal area, the transposition is easily transpositionable with broad arc of rotation, covering large scrotal defects and frequently allowing to close the donor site primarily [13].
In addition to its vascular reliability and technical efficiency, qualitative attributes, like texture, thickness, elasticity, of medial thigh skin closely reflect indigenous scrotal skin. Such similarity contributes to the positive functional and aesthetic results and allows to return a healthy scrotal morphology [6]. In young patients these benefits are significant, in whom the appearance of the genitalia, comfort and psychosocial well-being are all paramount.
The advantages of a staged reconstructive approach are highlighted in our own example. Patient-specific partial donor-site wound dehiscence (partial wound dehiscence) from a relatively recent septic history, which appears frequently in other patients with compromised recovery from surgical intervention, was well controlled with conservative wound care and allowed for the formation of a healthy and vascularized granulation tissue bed prior to secondary surgical treatment [8]. Secondary flap division and purse-string scrotoplasty allowed a refinement of scrotal contour while maintaining flap viability. Multiple authors have recommended a stepwise approach, which enables delayed aesthetic refinement, decreases complication rates, and optimizes both functional and cosmetic outcome [9,13].
Last but not least, perineoscrotal reconstruction in post-Fournier’s gangrene period offers critical human and psychological relevance. The enormous toll of this disease on body image, sexual function, fertility and quality of life has been extensively recorded [5,6,14]. Thus, in a case like ours such an individualized, patient-centered reconstructive strategy is essential, as the preserved erectile function and normal spermatogenesis show us. This approach is particularly significant in younger patients where functional recovery and restoration of core body integrity are prerequisites to full rehabilitation.

Conclusion
The medial thigh fasciocutaneous flap represents a reliable and versatile reconstructive option for perineoscrotal defects following Fournier’s gangrene. By providing well-vascularized tissue in a previously infected field, this technique ensures stable coverage with satisfactory functional and aesthetic outcomes, while maintaining limited donor-site morbidity.Furthermore, a staged reconstructive strategy, including secondary flap division when indicated, allows safe management of postoperative complications and refinement of the final result. This approach is particularly valuable in young patients, in whom preservation of genital function and restoration of body image are essential components of recovery.


Consent 
As per international standards or university standards, patient(s) written consent has been collected and preserved by the author(s).
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