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ABSTRACT

Objective: To determine the efficacy platelet rich plasma on post-operative skin graft survival in
fournier’s gangrene.

Methodology: This randomized trial was conducted at the department of Plastic Surgery, PIMS,
Islamabad during the period 28.04.2025 till 27.10.2025. A total of 48 male and female patients
aging 18 to 60 years diagnosed with Fournier gangrene were enrolled and assigned to study
(patients who received PRP) and control group through blocked randomization. The efficacy was
assessed in terms of graft survival evaluated clinically and with Doppler ultrasound at 4 weeks
after procedure.

Results: The mean age of the participants in PRP group was 43.25+10.318 years compared to
37.00+10.039 years in control group. Patients aging more than 40 years were 13 (61.9%) in PRP
group compared to 08 (38.1%) in control group. The male participants PRP versus control group
were 20 (51.3%) versus 19 (48.7%) respectively. Efficacy was recorded in 19 patients (67.9%) with
in PRP group compared to 9 (32.1%) in control group. The chi square p value for difference in
efficacy was 0.003.

Conclusion: One of the many crucial methods for treating Fornier Gangrene is the use of skin
graft. Finding suitable changes to increase its survivability has long been desired. Platelet rich
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plasma usage reduced the risk of graft loss by 68.0%.
Key words: Fournier Gangrene, Platelet Rich Plasma, Graft Survival, Efficacy.
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Introduction

A uncommon, aggressive, and quickly progressing type
of necrotizing fasciitis affecting the vaginal, perianal,
and perineal areas, Fournier's gangrene (FG) can spread
across multiple fascial layers and reach the abdominal
wall.l Contamination involving both anaerobic and
aerobic bacteria that work in concert is the primary
cause.? In ninety-five of instances, the origin of infection
can be identified, and it primarily originates from
superficial, genito-urinary, and anorectal routes.
Cardiovascular disease and decreased immunity brought
on by preexisting illnesses like diabetes and
immunosuppression make people more vulnerable to
polymicrobial infections. Clinical symptoms and physical
evaluation are used to make a diagnosis.3

One common method for reconstructing flaws after
Fournier's gangrene is skin transplantation. Among its
many benefits are its simplicity, single stage nature,
quick operating time, minimal donor-site complications,
ability to cover broad regions, and potential for
respectable physiological and esthetic outcomes.* Graft
shrinkage is a potential issue that might restrict the
restoration of more extensive lesions. Graft
disintegration from hematoma fromation, or infection is
another possibility.>

Split-thickness skin grafts can mimic the appearance,
size, and structure of natural scrotal tissue in scrotal
restoration. The question regarding how long scrotal
skin grafting are feasible if the region of the scrotum
is removed from its tunica vaginalis is up for debate;
some writers agree with this claim, while others
disagree. In any event, only when the scrotal
granulation wound foundation is sound can this
approach be used.® Additionally, there are worries
regarding scrotal soreness or soreness and
susceptibility to damage. Because of the possibility of
tissue maceration, trauma, and stool and urinary
contaminants, perineal and perianal regions
frequently pose reconstructive problems. Because of
this, repair using split-thickness grafts of skin is often
compromised, which limits their applicability to minor
lesions.” Skin grafting has been used successfully for
penile restoration; large skin grafts are advised
because they shrink less than small skin grafts. In
such individuals, penile skin transplantation seems not
to affect erectile or sexual activity.®

A total of 50 patients were assigned in equal number
to study and control group in a randomized trial for
assessment of skin graft survival. The study group
received platelet rich plasma while the control group
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did not. Graft survival was recorded in all 60.0%
patients in patients who received PRP compared to
20.0% in control group at 3 months follow up.®

This study has been planned to determine the efficacy
platelet rich plasma on post-operative skin graft survival
in fournier’s gangrene. Although PRP has been widely
investigated for diabetic ulcers and burns, its
applications in reconstructive procedures pertaining to
FG is still poorly understood. There are currently no
randomized studies evaluating whether PRP utilization
enhances skin graft survival and wound regeneration in
FG patients after debridement. If successful, PRP might
develop into an affordable, readily available a
complement to lower a second procedure rates, speed
recovery, and promote better results in this vulnerable
group. By filling this gap, the study may help optimize
reconstructive protocols for FG, which would be in line
with international efforts to improve surgical outcomes
in necrotizing infections.

A rare, potentially fatal chronic polymicrobial necrotic
fasciitis of the perianal, genital, and perineal areas is
called Fournier's Gangrene (FG). It is distinguished by
substantial tissue necrosis and quick progression.0
Aggressive, repetitive surgical debridement is still the
cornerstone of treatment to manage the infectious
process, which frequently leads to large soft tissue
abnormalities. The most popular surgical technique for
reconstructing these wounds after they have healed is
split-thickness skin grafting (STSG).!! However, a
polluted wound area, poor vascularity, a prolonged low-
grade infection, and profuse exudate are some of the
conditions that contribute to graft failure, a common and
crippling consequence in this situation. Adjuvant
therapies are therefore desperately needed to increase
graft take and enhance patient outcomes.!? An
autologous collection of platelets high in growth factors,
known as platelet-rich plasma (PRP), has shown promise
as a biological adjuvant for wound rehabilitation and
reconstructive surgery. A skin graft's capacity to
revascularize via plasmatic penetration, inosculation,
and neovascularization is essential to its success. After
FG debridement, the wound bed is frequently not ideal
for this procedure. Despite apparent clinical
management of infection, the surroundings may be
marked by bacterial colonization, which might encourage
lysis and limit graft adhesion.!3 Additionally, a mediocre
graft recipient site is created when extensive tissue loss
reveals bone structures that have inadequate vascular
capacity, such as fascia or stripped muscle.4

Malnutrition, diabetes mellitus, and immunosuppression
are systemic factors that are prevalent among FG
patients and further impair the healing cascade.
Conventional treatment involves careful wound care and
postponing grafting until a robust granulation bed has
formed. However, partial or whole graft loss continues to

be a major issue, resulting in extended hospital stays,
higher medical expenses, and the requirement for
several surgical procedures, highlighting the need for
creative ways to support graft integration.1516

PRP comprises an autologous blood component with a
high platelet content, usually three to five times that
of normal. These platelets disintegrate when
activated, emitting a powerful mixture of growth
factors essential for repairing damaged tissue.l”
Vascular Endothelial Growth Factor (VEGF), a crucial
mediator of angiogenesis and which increases the
development of epithelial cells. There are several
reasons to use PRP in FG reconstruction. First off, its
pro-angiogenic qualities, mostly via VEGF, can
promote the graft's neovascularization and increase
its longevity by quickly creating a strong blood
supply.t819 Second, the chemotactic and growth-
promoting impacts of fibroblasts and keratinocytes
can promote epithelial growth from the graft borders
and hasten the development of a good-looking,
heavily vascularized tissue granulation bed before
grafting.2? Thirdly, antimicrobial peptides found in
platelet alpha-granules, including thrombocidins,
could offer an additional line of defense against any
remaining microorganisms in the wound bed, making
the environment more sterile for graft implantation.
PRP further removes the possibility of immunogenic
responses or disease transmission because it is an
autologous product.?!

Although it is still modest, the collection of research
focusing on PRP in FG restoration is expanding; it
mostly consists of case reports, short case series, and
certain comparison studies. Nonetheless, the results
that have been reported are consistently
encouraging.??

Numerous case studies have shown that applying PRP
to the wound bed before grafting or straight onto the
transplanted tissue itself can successfully and quickly
heal large perineal defects following FG
debridement.?3 After applying PRP, authors usually
observe that an attractive, red, granular bed forms
quickly, enabling earlier grafting. Studies show that
when used in combination with STSG, graft take rates
are much higher, the duration to full healing is
shortened, and the cosmetic results are better than
those of historical comparisons or heterologous areas
of wounds without PRP.2* FG patients' wound sites
were split into two groups for a noteworthy
comparison research: one group had STSG plus PRP,
while the other group received STSG alone.?> The
PRP-treated sites showed a substantially shorter
period for successful re-epithelialization and a
statistically significant greater percentage of graft
take (95% vs. 75%). The growth factors' heightened
angiogenesis and regeneration of tissue were credited
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by the scientists for this achievement. Other smaller
comparative trials have also shown similar results, which
together imply that PRP can make a marginal injury bed
more receptive, improving the success and predictability
of graft survival.26:27

Methodology

This randomized trial was conducted at the department
of Plastic Surgery, PIMS, Islamabad during the period
28.04.2025 till 27.04.2025. Approval for the conduct of
the study was taken vide no: (F-5-2/2024(ERCC)/PIMS,
dated (27.04.2025). Male and female patients aging 18
to 60 years diagnosed with Fournier gangrene were
enrolled. Patients with prior history of intervention for
the same wound, patients with severe shock, patients
taking steroids, patients with concurrent chronic skin
condition or any contraindications to PRP were excluded.
Fournier’'s gangrene was confirmed clinically by the loss
of the normal skin in the genitalia, perineum or perianal
region and replacement with brownish, blackish or
blackish discoloration with exposed subcutaneous tissue
and oozing a foul smelling fluid. Efficacy was measured
in terms of graft survival which was confirmed by the
pinkish appearance of the recipient graft and
revascularization confirmed on Doppler ultrasound at 4
weeks follow up. Failure of revascularization was called
graft failure. It was hypothesized that graft survival was
better in patients who received adjunct PRP as
compared to patients who did not receive it. Sample size
was 48 (24 in each group), calculated using Open Epi
software taking anticipated efficacy of graft survival in
PRP group as 60.0% compared to 20.0% in control
group.® Participants were enrolled using non probability
consecutive sampling technique.

Consent was obtained from enrolled participants after
explaining study risks, benefits and purpose. Patients
were assigned to study group and control group through
blocked randomization in equal number. Patients in
group A received platelet rich plasma after harvesting
the graft. For PRP, 10cc blood was collected in an EDTA
tube. The tube was then placed in a centrifuge and
spinned to separate red cells from the rest of plasma. A
second harder spin was given to the centrifuge which
rendered the platelet rich plasma to gather in the lower

most part of the tube. The PRP was injected
intradermally and subdermally in the graft. Dressing
moist with paraffin was applied. In the control group,
only moist paraffin dressing was applied after
harvesting the skin graft without PRP. All patients
were followed every week with final assessment for
graft survival at 4 weeks followed. The graft was
clinically examined change in color and Doppler
ultrasound was performed for vascularization to
record efficacy.

Data was analyzed using SPSS version 26 with
continuous data reported as means and standard
deviations and categorical data as frequencies and
percentages. Efficacy in both groups was compared
using chi square or fisher exact test at 5%
significance level. P value <0.05 was considered
statistically significant.

Results

The mean age of the participants in PRP group was
43.25+10.318 years compared to 37.00+£10.039
years in control group while graft size in PRP versus
control group was 7.13 £2.271 cm and 7.71

+£2.971cm respectively as shown in table I.

Table I: Descriptive statistics of study
partici
Group Subgroups Mean SD
PRP Age (years) 43.25 10.318
(n = 24) BMI (kg/m?2) 24.783 @ 0.9734
Graft Size (cm) 7.13 2.271
Control Age (years) 37.00 10.039
(n = 24) BMI (kg/m?2) 24.988 | 0.8873
Graft Size (cm) 7.71 2.971

Patients aging more than 40 years were 13 (61.9%)
in PRP group compared to 08 (38.1%) in control
group. The male participants PRP versus control group
were 20 (51.3%) versus 19 (48.7%) respectively.
Perineum was most frequent site of wound recorded
in 9 patients (50.0%) in both groups. (Table II).

Efficacy was recorded in 19 patients (67.9%) with in
PRP group compared to 9 (32.1%) in control group.
The chi square p value for difference in efficacy was
0.003 as shown in table III.

in both groups (n = 48

Table III: Distribution of efficac

Group Total P value
PRP (n = 24) Control(n = 24)
Efficacy Yes 19 9 28 0.003
67.9% 32.1% 100.0%
No 5 15 20
25.0% 75.0% 100.0%
Total 24 24 48
50.0% 50.0% 100.0%
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Table II: Baseline demographic and clinical characteristics of study participants.
Group Total
PRP (n = 24) Control (n = 24)
Age (years) 40 or below 11 16 27
40.7% 59.3% 100.0%
More than 40 13 8 21
61.9% 38.1% 100.0%
Gender Male 20 19 39
51.3% 48.7% 100.0%
Female 4 5 9
44.4% 55.6% 100.0%
BMI (kg/m?2) 24.0 or below 7 5 12
58.3% 41.7% 100.0%
more than 24.0 17 19 36
47.2% 52.8% 100.0%
Residence Rural 9 17 26
34.6% 65.4% 100.0%
Urban 15 7 22
68.2% 31.8% 100.0%
Education No formal schooling 9 7 16
56.3% 43.8% 100.0%
Matric or below 4 16 20
20.0% 80.0% 100.0%
Above matric 11 1 12
91.7% 8.3% 100.0%
Smoking Yes 10 9 19
52.6% 47.4% 100.0%
No 14 15 29
48.3% 51.7% 100.0%
Graft Size (cm) 7 or below 12 13 25
48.0% 52.0% 100.0%
More than 7 12 11 23
52.2% 47.8% 100.0%
Location Perineum 9 9 18
50.0% 50.0% 100.0%
Perianal 9 6 15
60.0% 40.0% 100.0%
Penile 6 9 15
40.0% 60.0% 100.0%
Comorbidities Hypertension 8 8 16
50.0% 50.0% 100.0%
DM 10 10 20
50.0% 50.0% 100.0%
IHD 6 6 12
50.0% 50.0% 100.0%

Discussion

Fournier gangrene is a difficult to treat condition and
often requires skin graft which is connected with several
problems. Notably  frequent  problems include
contraction, scar hypertrophy, swelling and hematoma
development that hinder graft adhesion to the injured
area, and troubles with graft attachment subsequently
following placement.?® This study sought to clarify the
supplementary function of PRP in split-thickness skin
transplantation in Fournier gangrene. PRP has a large
number of growth promoting substances that support
angiogenesis and other anabolic processes.

The preparation techniques for PRP varied from study to
study. A single spin method was utilized in two

experiments. A twofold spin method was employed in
one investigation. The cell segregation approach was
used in a single investigation to perform apheresis.
The placement of PRP over the wound site before
graft placement was referred to as an intervention.2?
Graft stabilization with traditional suture and staple
procedures and graft fixation with PRP administration
on the wound bedding alone were examined in three
trials. In one trial, one half of the incision received

treatment with PRP alone prior to graft fixation,
whereas the other half was utilized as a control and
had STSG fixed using sutures and staples.3°

Post-operative graft survival was recorded in 68.0%
patients with PRP comapred to 32.0% in the control
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group. Data for post-operative days 7, 14, and 21 was
gathered in the research by Hahn HM et al., which
presented post-operative graft failure and hematoma
development graphically.3! Since it was believed that the
information for 2 and 3 weeks showed the influence of
other factors beyond the purview of our investigation,
we used the statistics for day 28 in our analysis.

Our data suggests that the incidence of graft failure is
decreased when PRP is added to the wound bed prior to
the administration of skin graft. According to a study,
the procedure's result was influenced by the FG area.?!
Additionally, another study discovered that, in contrast
to widespread body engagement, local participation was
linked to lower mortality. Measuring the surface area of
disease presence, particularly in the perineal region, is
not practical for technical factors. Rather, they divided
the wound's extension into two categories, each of
which was restricted to the inguinal, perianal, and
perineal regions or beyond. Additionally, it
was discovered a correlation between the outcome and
the extent of necrosis, the death rate was considerably
higher when the gangrene spread outside of the inguinal
and perineal regions.?> Previous investigations that
classified the degree of sickness into three classes
revealed similar findings.®:28

References

1. Hersant B, SidAhmed-Mezi M, Bosc R, Meningaud JP.
Autologous platelet-rich plasma/thrombin gel combined
with split-thickness skin graft to manage postinfectious
skin defects: a randomized controlled study. Adv Skin
Wound Care. 2017;30(11):502-8.
https://doi.org/10.1097/01.ASW.0000524399.74460.8
7

2. Chen SY, Fu JP, Wang CH, Lee TP, Chen SG. Fournier
gangrene: a review of 41 patients and strategies for
reconstruction. Ann Plast Surg. 2010;64(6):765-9.
https://doi.org/10.1097/SAP.0b013e3181ba5485

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

4. Selvi I, Aykac A, Baran O, Burlukkara S, Ozok U, Sunay
MM. A different perspective for morbidity related to
Fournier's gangrene: which scoring system is more
reliable to predict requirement of skin graft and flaps in
survivors of Fournier's gangrene? Int Urol Nephrol.
2019;51:1303-11. https://doi.org/10.1007/s11255-
019-02188-0

5. Michael P, Peiris B, Ralph D, Johnson M, Lee WG.
Genital reconstruction following Fournier's gangrene.
Sex Med Rev. 2022;10(4):800-12.
https://doi.org/10.1016/j.sxmr.2022.05.002

6. Hong KS, Yi HJ, Lee RA, Kim KH, Chung SS. Prognostic
factors and treatment outcomes for patients with
Fournier's gangrene: a retrospective study. Int Wound
J. 2017;14(6):1352-8.
https://doi.org/10.1111/iwj.12812

Our study does have several limitations, though.
Studies on the subject of concern have not been
conducted in sufficient numbers. Furthermore, there
were variations in the research' approaches of PRP
preparation. Additional high-quality RCTs should be
carried out in order to clearly identify the application
of PRP in skin grafting. RCTs on this subject should
enroll a patient group with identical wound etiology
and employ a consistent PRP manufacturing
technique.

Conclusion

One of the many crucial methods for treating Fornier
Gangrene is the use of skin graft. Finding suitable
changes to increase its survivability has long been
desired. Outcome indicator taken into consideration in
our study was graft survival. PRP usage reduced the
risk of graft loss by 68.0%. Therefore, it may be said
that PRP enhances skin graft results. The authors
admit that there aren't many RCTs that have been
done to answer the research issue, and that more
research is necessary to raise the caliber of future
meta-analyses on the subject.

7. Martinschek A, Evers B, Lampl L, GerngroB H,
Schmidt R, Sparwasser C. Prognostic aspects, survival
rate, and predisposing risk factors in patients with
Fournier's gangrene and necrotizing soft tissue
infections: evaluation of clinical outcome of 55
patients. Urol Int. 2012;89(2):173-9.
https://doi.org/10.1159/000339161

8. Yilmazlar T, Isik O, Oztirk E, Ozer A, Giilcii B, Ercan

I. Fournier's gangrene: review of 120 patients and
predictors of mortality. Ulus Travma Acil Cerrahi Derg.
2014;20(5):333-7.
https://doi.org/10.5505/tjtes.2014.06870

9. Oguz A, Gimiis M, Turkoglu A, Bozdag Z, Ulger BV,

Agacayak E, Bo6yuk A. Fournier's gangrene: a
summary of 10 years of clinical experience. Int Surg.
2015;100(5):934-41.
https://doi.org/10.9738/INTSURG-D-15-00036.1

10. Schultz GS, Sibbald RG, Falanga V, et al. Wound bed
preparation: a systematic approach to wound
management. Wound Repair Regen. 2003;11(Suppl
1):S1-S28. https://doi.org/10.1046/j.1524-
475X.11.s2.1.x

11. Elbarbary AH, Hassan HA, Elbendak EA. Autologous
platelet-rich plasma injection enhances healing of
chronic venous leg ulcer: a prospective randomised
study. Int Wound J. 2020;17:992-1001.
https://doi.org/10.1111/iwj.13361

12. Liu Q, Zhang N, Li Z, He H. Efficacy of autologous
platelet-rich plasma gel in the treatment of refractory
pressure injuries and its effect on wound healing time
and patient quality of life. Clinics (Sao

Mirpur Journal of Medical Sciences. Vol 4 Issue 1| 2026

| 148


https://doi.org/10.1097/01.ASW.0000524399.74460.87
https://doi.org/10.1097/01.ASW.0000524399.74460.87
https://doi.org/10.1097/01.ASW.0000524399.74460.87
https://doi.org/10.1097/01.ASW.0000524399.74460.87
https://doi.org/10.1097/SAP.0b013e3181ba5485
https://doi.org/10.1097/SAP.0b013e3181ba5485
https://doi.org/10.1007/s11255-019-02188-0
https://doi.org/10.1007/s11255-019-02188-0
https://doi.org/10.1007/s11255-019-02188-0
https://doi.org/10.1007/s11255-019-02188-0
https://doi.org/10.1016/j.sxmr.2022.05.002
https://doi.org/10.1016/j.sxmr.2022.05.002
https://doi.org/10.1111/iwj.12812
https://doi.org/10.1111/iwj.12812
https://doi.org/10.1159/000339161
https://doi.org/10.1159/000339161
https://doi.org/10.5505/tjtes.2014.06870
https://doi.org/10.5505/tjtes.2014.06870
https://doi.org/10.9738/INTSURG-D-15-00036.1
https://doi.org/10.9738/INTSURG-D-15-00036.1
https://doi.org/10.1046/j.1524-475X.11.s2.1.x
https://doi.org/10.1046/j.1524-475X.11.s2.1.x
https://doi.org/10.1046/j.1524-475X.11.s2.1.x
https://doi.org/10.1046/j.1524-475X.11.s2.1.x
https://doi.org/10.1111/iwj.13361
https://doi.org/10.1111/iwj.13361

13.

14.

15.

16.

17.

18.

19.

20.

21.

Paulo).2021;76:e2355.
https://doi.org/10.6061/clinics/2021/e2355

Anitua E, Aguirre ], Algorta J, Ayerdi E, Cabezas Al.
Effectiveness of autologous preparation rich in growth
factors for the treatment of chronic cutaneous ulcers. ]
Biomed Mater Res B Appl Biomater.2008;84:415-21.
https://doi.org/10.1002/jbm.b.30886

Bennett NT, Schultz GS. Growth factors and wound
healing: part II. Role in normal and chronic wound
healing. Am J Surg. 1993;166:74-81.
https://doi.org/10.1016/50002-9610(05)80589-6
Etulain J, Mena HA, Meiss RP, et al. An optimised
protocol for platelet-rich plasma preparation to improve
its angiogenic and regenerative properties. Sci Rep.
2018;8:1513. https://doi.org/10.1038/s41598-018-
19419-6

Kim SA, Ryu HW, Lee KS, Cho JW. Application of
platelet-rich plasma accelerates the wound healing
process in acute and chronic ulcers through rapid
migration and upregulation of cyclin A and CDK4 in
HaCaT cells. Mol Med Rep. 2013;7:476-80.
https://doi.org/10.3892/mmr.2012.1230

Anitua E, Sanchez M, Orive G, Andia I. The potential
impact of the preparation rich in growth factors (PRGF)
in different medical fields. Biomaterials. 2007;28:4551-
60. https://doi.org/10.1016/j.biomaterials.2007.06.037
Anitua E. Plasma rich in growth factors: preliminary
results of use in the preparation of future sites for
implants. Int J Oral Maxillofac Implants. 1999;14:529-
35.

Linertova R, del Pino-Sedefio T, Pérez L, et al. Cost-
effectiveness of platelet-rich plasma for diabetic foot
ulcer in Spain. Int J Low Extrem Wounds. 2021;20:119-
27. https://doi.org/10.1177/1534734620903239

Driver VR, Hanft ], Fylling CP, Beriou JM; Autologel
Diabetic Foot Ulcer Study Group. A prospective,
randomized, controlled trial of autologous platelet-rich
plasma gel for the treatment of diabetic foot ulcers.
Ostomy Wound Manage. 2006;52:68-70, 72, 74.
Malekpour N, Sha A, Mirmohseni A, Besharat S.
Evaluation of the efficacy of platelet-rich plasma on
healing of clean diabetic foot ulcers: a randomized
clinical trial in Tehran. Diabetes Metab Syndr.
2021;15:621-6.
https://doi.org/10.1016/j.dsx.2021.03.005

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Olsson M, Jarbrink K, Divakar U, et al. The humanistic
and economic burden of chronic wounds: a systematic
review. Wound Repair Regen.2019;27:114-25.
https://doi.org/10.1111/wrr.12683

Armstrong DG, Lavery LA. Diabetic foot ulcers:
prevention, diagnosis and classification. Am Fam
Physician. 1998;57:1325-32, 1337-8.

Nofal E, Helmy A, Nofal A, Alakad R, Nasr M. Platelet-
rich plasma versus CROSS technique with 100%
trichloroacetic acid versus combined skin needling and
platelet-rich plasma in the treatment of atrophic acne

scars: a comparative study. Dermatol Surg.
2014;40:864-73.
National Pressure Ulcer Advisory Panel, European

Pressure Ulcer Advisory Panel, Pan Pacific Pressure
Injury Alliance. Prevention and Treatment of Pressure
Ulcers: Quick Reference Guide. Emily Haesler, editor.
Cambridge: Cambridge Media; 2014.

Hagedorn JC, Wessells H. A contemporary update on
Fournier's gangrene. Nat Rev Urol. 2017;14(4):205-
14. https://doi.org/10.1038/nrurol.2016.243

Ersay A, Yilmaz G, Akgun Y, Celik Y. Factors affecting
mortality of Fournier's gangrene: review of 70
patients. ANZ ] Surg. 2007;77(1-2):43-8.
https://doi.org/10.1111/j.1445-2197.2006.03975.x
Chen SY, Fu JP, Chen TM, Chen SG. Reconstruction of
scrotal and perineal defects in Fournier's gangrene. ]
Plast Reconstr Aesthet Surg. 2011;64(4):528-34.
https://doi.org/10.1016/j.bjps.2010.07.018

Hahn HM, Jeong KS, Park DH, Park MC, Lee 1IJ.
Analysis of prognostic factors affecting poor outcomes
in 41 cases of Fournier gangrene. Ann Surg Treat Res.
2018;95(6):324-30.
https://doi.org/10.4174/astr.2018.95.6.324

Shet P, Mustafa AD, Varshney K, Rao L, Sawdagar S,
McLennan F, Ansari S, Shet D, Sivathamboo N,
Campbell S. Risk factors for mortality among patients
with Fournier gangrene: a systematic review. Surg
Infect (Larchmt). 2024;25(4):261-71.
https://doi.org/10.1089/sur.2023.372

Wagner S, Greco F, Hoda MR, Kawan F, Heynemann
H, Fornara P. Is intensive multimodality therapy the
best treatment for Fournier gangrene? Evaluation of
clinical outcome and survival rate of 41 patients. Surg
Infect (Larchmt). 2011;12(5):379-83.
https://doi.org/10.1089/sur.2010.091

149 | Mirpur Journal of Medical Sciences. Vol 4 Issue 1| 2026


https://doi.org/10.6061/clinics/2021/e2355
https://doi.org/10.6061/clinics/2021/e2355
https://doi.org/10.1002/jbm.b.30886
https://doi.org/10.1002/jbm.b.30886
https://doi.org/10.1016/S0002-9610(05)80589-6
https://doi.org/10.1016/S0002-9610(05)80589-6
https://doi.org/10.1038/s41598-018-19419-6
https://doi.org/10.1038/s41598-018-19419-6
https://doi.org/10.1038/s41598-018-19419-6
https://doi.org/10.1038/s41598-018-19419-6
https://doi.org/10.3892/mmr.2012.1230
https://doi.org/10.3892/mmr.2012.1230
https://doi.org/10.1016/j.biomaterials.2007.06.037
https://doi.org/10.1016/j.biomaterials.2007.06.037
https://doi.org/10.1177/1534734620903239
https://doi.org/10.1177/1534734620903239
https://doi.org/10.1016/j.dsx.2021.03.005
https://doi.org/10.1016/j.dsx.2021.03.005
https://doi.org/10.1111/wrr.12683
https://doi.org/10.1111/wrr.12683
https://doi.org/10.1111/wrr.12683
https://doi.org/10.1038/nrurol.2016.243
https://doi.org/10.1038/nrurol.2016.243
https://doi.org/10.1111/j.1445-2197.2006.03975.x
https://doi.org/10.1111/j.1445-2197.2006.03975.x
https://doi.org/10.1016/j.bjps.2010.07.018
https://doi.org/10.1016/j.bjps.2010.07.018
https://doi.org/10.4174/astr.2018.95.6.324
https://doi.org/10.4174/astr.2018.95.6.324
https://doi.org/10.1089/sur.2023.372
https://doi.org/10.1089/sur.2023.372
https://doi.org/10.1089/sur.2010.091
https://doi.org/10.1089/sur.2010.091

