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Vacuum-Assisted Treatment in Ournier Gangrene

Fournier Gangreninde Vakum Yardimli Tedavi
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ABSTRACT

Purpose: Fournier gangrene is a potentially morbid, polymicrobial infection-related disease with aggressive progression. Suitable antibiotherapy,
aggressive surgery, recurrent dressing, and debridement are sufficient for Fournier gangrene treatment. However, owing to the extended duration
of hospitalization and high mortality rates, there is still a need for new treatment options. The aim of the present study was to investigate the
effects of vacuum-assisted closure (VAC) therapy on the difficult recovery process following the operation.

Methods: The study was conducted on 23 patients diagnosed with Fournier gangrene who applied to our clinic between July 2010 and October
2014. All parameters in the clinical study were evaluated retrospectively. Fournier gangrene diagnosis was based on the criteria defined by Fisher
et al. in 1979. On postoperative day 1, all patients were re-debrided, and the wounds were dressed with silver nitrate VAC. Patients included
in the study were evaluated based on age, comorbidities, duration of the surgical procedure, number of debridement procedures, duration of
hospitalization, duration of VAC use, mortality, blood transfusion, and need for enterostomy.

Results: The mean age of the patients was 61.5£7.6 (48-77) years. The total operation time was 52 (30-98) min. The average number of
debridement procedures was 1.6 (1-3) Clinical examination and laboratory tests of 23 patients in our clinic showed that 17 patients met the
sepsis criteria. Of the 17 patients, nine had kidney failure, five had respiratory organ failure, and three had adequate organ failure. The wound of
11 out of 21 patients was closed primarily. The remaining 10 patients were closed with plastic surgery. The mean duration of VAC was 12.8+3.7
(3-21), and the mean duration of hospitalization was 13.8+3.7 (4-22).

Conclusion: Owing to high rates of mortality, there is still a search for new treatment options for Fournier gangrene. VAC treatment is indicated to
decrease the duration of hospitalization and number of debridement procedures. The decrease in the duration of hospitalization also decreases
the number of work days lost.
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Amag: Fournier gangren, agresif progresyon gosteren, potansiyel olarak morbid, polimikrobiyal enfeksiyon ile iliskili bir hastaliktir. Tedavisi icin
antibiyoterapi, agresif cerrahi, tekrarlayan pansuman ve debridman yeterlidir. Ancak, hastanede yatis siresinin uzamasi ve yiksek mortalite oran-
lari nedeniyle, yeni tedavi segeneklerinin arastirilmasi halen devam etmektedir. Bu ¢calismada amacimiz, vakum destekli kapama (VAC) tedavisinin
operasyon sonrasi zor iyilesme slrecine etkisini aragtirmaktir.

Yéntemler: Calisma Temmuz 2010 - Ekim 2014 tarihleri arasinda klinigimize basvuran Fournier gangren tanisi alan 23 hasta ile gerceklestirildi. Kli-
nik calismada tim parametreler retrospektif olarak degerlendirildi. Fournier gangren tanisi, 1979'da Fisher ve meslektaslari tarafindan belirlenen
kriterlere gore konuldu. Ameliyat sonrasi ilk glinde tim hastalar yeniden debride edildi ve yaralar giimis nitrat VAC (VAC; Kinetic Concepts, Inc.,
San Antonio, TX) ile giydirildi. Calismaya dahil edilen hastalar yas, komorbiditeler, cerrahi islem suresi, debridman prosedirleri, hastanede kalis
streleri, VAC kullanim siresi, mortalite, kan transfizyonu ve enterostomi gereksinimi acisindan degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 61,5+7,6 (48-77) idi. Ortalama operasyon suresi 52 dakika (30-98 dakika) idi. Debridman prosedrlerinin or-
talama sayisi 1,6 (1-3) olarak hesaplandi. Klinigimize bagvuran 23 hastanin klinik muayenesi ve laboratuvar testleri 17 hastanin sepsis kriterlerini
kargiladigini gésterdi. 9 hastada bobrek yetmezligi, 5'inde solunum giicliigi, 3'tinde coklu organ yetmezligi vardi. Oncelikle 21 hastanin 11'inin
yaras! primer olarak kapatildi. Kalan 10 hasta plastik cerrahi ile kapatildi. VAC suresi ortalamasi 12,8+3,7 (3-21) idi ve ortalama yatis stresi 13,8+3,7
(4-22) idi.

Sonug: Yiksek mortalite oranlarina bagli olarak, hala fournier gangren icin yeni tedavi secenekleri aranmaktadir. VAC tedavisi, hastanede yatma
sliresini ve debridman proseddrlerini azaltmak icin endikedir. Hastanede yatis stiresindeki azalma da kayip is ginlerinin sayisini azaltmaktadir.
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ORCID IDs of the authors: ©.0. 0000-0001-6497-0418; A.O. 0000-0003-6534-5403; N.C.C. 0000-0003-2115-698X; A.K. 000-0001-6509-4720.

Corresponding Author / Sorumlu Yazar: Ozkan Onuk, Received Date / Gelis Tarihi: 10.09.2018 Accepted Date / Kabul Tarihi: 19.03.2018
E-mail / E-posta: drozkanonuk@gmail.com © Copyright 2019 by University of Health Sciences Gaziosmanpasa Taksim Training and Research
Hospital. Available on-line at www.jarem.org

© Telif Hakki 2019 Saglik Bilimleri Universitesi Gaziosmanpasa Taksim Egitim ve Arastirma Hastanesi.

Makale metnine www.jarem.org web sayfasindan ulasilabilir.

DOI: 10.5152/jarem.2019.2447


http://orcid.org/0000-0001-6497-0418
http://orcid.org/0000-0003-6534-5403
http://orcid.org/0000-0003-2115-698X
http://orcid.org/000-0001-6509-4720

Onuk et al.
VAC Treatment in Fournier Gangrene. JAREM 2019; 9(3): 135-9

INTRODUCTION

Fournier gangrene is a potentially lethal disease characterized by
necrotizing fasciitis of the perianal, perineal, and genital regions
due to polymicrobial infection. The disease was named after Jean
Alfred Fournier, a Parisian dermatologist and venereologist, who
was the first to define it in 1883. The disease also affects the sub-
cutaneous adipose tissue and the skin of the perineal and scrotal
areas, and, for women, may have indications on the vulva (1).

In the beginning, it was thought to be an idiopathic disease that
develops secondary to bacterial colonization. Rudolph showed that
the infectious nature of the disease frequently includes Escherichia
coli, Streptococcus pyogenes, Pseudomonas aeruginosa, Klebsiella
pneumoniae, Proteus mirabilis, Enterococci, Bacteroides fragilis,
and anaerobic Streptococcus, and the special anatomy of the geni-
toperineum is a result of its unique complicated bacterial flora (2).

Since delays in diagnosis and treatment are known to increase
mortality rates, these patients should not be missed even though
they may not be symptomatic. Classical treatment approach is
aggressive surgical debridement of the regions with necrotic tis-
sue ischemia (1). Aggressive debridement and antibiotic treat-
ment are sufficient for Fournier gangrene, but debridement has
to occur repeatedly (3).

Thus, the wounds of patients with Fournier gangrene remain
open for a long time and require frequent dressing. During this
lengthy and troublesome period, patients may sometimes need
anesthesia. Recurrent dressings and debridement can have as
much negative effect on the physician as they have on the pa-
tient. A wound care system that works with a vacuum system in-
creases the blood build-up of the tissue, decreases the pressure
on the wound, as well as edema, and, therefore, speeds up the
healing process. Vacuum-assisted closure (VAC) is successfully
used in the treatment of a range of wounds. VAC is a treatment
method during which a sealed dressing consisting of silver ni-
trate foam, binder, and a cover is applied to an open wound with
negative atmospheric pressure (75 mm Hg) (Figure 1) (4).

Following the surgical resection of Fournier gangrene, VAC treat-
ment is used efficiently as antibiotic or antiseptic dressings and
hyperbaric oxygen treatment (5). VAC treatment has been used
for years for infected inguinal wounds, and wounds that require
emergency femoral artery surgery and skin graft (6).

The aim of the present study was to investigate whether VAC
treatment, a successful method for a range of wounds, provides
efficient results for patients with Fournier gangrene, which has a
significantly compelling healing process.

METHODS

A total of 23 patients diagnosed with Fournier gangrene who ap-
plied to our clinic between July 2010 and October 2014 were in-
cluded in the study. The study was conducted in accordance with
the Declaration of Helsinki. Fisher et al. (7) assert the following six
histological criteria for diagnosis of necrotizing fasciitis:

extensive necrosis of the superficial fascia,

moderate to severe systemic toxicity,

absence of muscle involvement,

no demonstration of Clostridia in wound and blood cultures,
absence of major vascular occlusion,

intensive leukocytic infiltration, necrosis of subcutaneous tis-
sue, and microvascular thrombosis on pathological examina-
tion of the debrided tissue.

o kw2

All parameters were evaluated retrospectively. Abscess and soft
tissue infections that do not fit the Fournier criteria were exclud-
ed from the study. Gangrenes that do not include the scrotum
were also excluded.

Statistical Analysis

Data from the patients were statistically analyzed using Statistical
Package for Social Sciences 16.0 for Windows (SPSS Inc., Chica-
go, IL, USA). Descriptive and frequency analyses were conducted
to evaluate demographic and clinical data.

Patients were started on triple antibiotics without waiting for their
histopathology results and were transferred to surgery. On post-
operative day 1, all patients were dressed using silver nitrate VAC
(VAC,; Kinetic Concepts, Inc., San Antonio, TX, USA) (Figures 2, 3).

Patients included in the study were evaluated based on age, co-
morbidities, duration of the surgical procedure, number of de-
bridement procedures, duration of hospitalization, duration of
VAC use, mortality, blood transfusion, and need for enterostomy.

All patients were operated on the day of their application after
starting their triple antibiotic treatment (ceftriaxone 2 g, genta-
micin 3 mg/kg/day, and metronidazole 1-1.50 g/day). Infected
and necrotic tissues were debrided with aggressive surgery. The
surgical region was washed with oxygenated water and covered
with antiseptic bandage.

On postoperative day 1, all patients were debrided once again,
and the wounds were dressed with silver nitrate VAC. Patients un-
derwent radical surgical debridement. The dressing was changed
every 48 or 72h. Minimal debridement procedures that did not
occur under anesthesia were not included as data.

RESULTS

The mean age of the patients was 61.5+7.6 (48-77) years. The
mean duration of operation was 52 (30-98) min. The mean num-
ber of debridement procedures was calculated as 1.6 (1-3). The
wound was dressed with VAC under constant negative pressure
(75 mm Hg).



Figure 2. First post-operative day debridement

In one patient with perineal fasciitis, an enterostomy procedure
had to be conducted to prevent wound contamination.

Of the 23 patients, 60.8% had a history of diabetes, whereas 43%
had a history of chronic disease, such as hypertension, chronic
obstructive lung disease, or ischemic heart disease. Two patients
were exitus due to sepsis-related multiple organ failure on post-
operative days 4 and 6 in the intensive care unit prior to their
extubation.

Of the 23 patients who applied to our clinic, clinical examination
and laboratory tests of 17 patients indicated that they met the
sepsis criteria. Of the 17 patients, nine had renal impairment, five
had respiratory difficulties, and three had multiple organ failure.

The wounds of 11 out of 21 patients were closed primarily. The
remaining 10 patients were closed by plastic surgery. Mean VAC
duration was 12.8+3.7 (3-21), and mean number of hospitaliza-
tion duration was 13.8+3.7 (4-22).
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Figure 3. Postoperative VAC application
VAC: vacuum-assisted closure

DISCUSSION

In 1883, Professor Jean Alfred Fournier reported three cardinal
clinical factors for Fournier gangrene: scrotal swelling for young
males with sudden painful onset, fast progressing gangrene, and
absence of a definite cause (8). Currently, the disease affects fe-
males and children as well, even though the prevalence rate in
males is 10 times higher than that in females (9). Lower preva-
lence rates in females are partially due to fewer reports and bet-
ter perineal drainage (10). Children are also rarely affected due to
the lack of risk factors, such as alcoholism or diabetes (11).

All 23 patients who applied to our clinic were males. Since female
patients are inclined to apply to gynecology clinics, and since
children are usually examined in pediatric surgery clinics, our se-
ries lacks data from these patient groups.

When perineal, genital, or perianal necrotizing fasciitis is iden-
tified, primary surgery must be conducted without waiting for
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the results of pathological evaluations, or the patient should be
transferred to a hospital with specialists who treat such cases.
Fournier gangrene-related mortality rates are reported to be
lower than other necrotizing fasciitis types (3%-45%) (12).

In our study, Fournier gangrene-related mortality rate was 8.7%,
consistent with the literature. The primary reason for mortality
was the development of sepsis, which also includes coagulopa-
thy, acute renal failure, diabetic ketoacidosis, and multiple organ
failure (13).

Kaul et al. (14) reported that for these cases, hypotension, bacte-
remia, and age >65 years increase mortality. On the other hand,
Faucher et al. (15) indicated that comorbid diseases do not have
an effect on mortality. However, Francis et al. (16) argued that
mortality is 50% in cases with three or more risk factors (age >50
years, malnutrition, alcoholism, hypertension, and intravenous
drug addiction). In our study, two exitus patients were compat-
ible with Faucher’s study and had diabetes, hypertension, and
cardiopulmonary diseases. Cause of death was sepsis-related
multiple organ failure. These patients had applied to our hospital
in the late phases of the disease and they were people living
on the streets under significantly disadvantageous conditions.
These factors were also observed to be effective on mortality.
Fournier gangrene is related to low socioeconomic status and is
more frequent in poor societies (17).

Concerns may arise regarding a possible increase in anaerobic
microorganisms as a result of applying a closed suction system to
an anaerobic wound. The working principle of the system is to in-
crease the tissue's oxygenation by increasing the region’s angio-
genesis. VAC decreases tissue edema and, therefore, annihilates
the suitable environment for bacteria (4, 18).

Vacuum-assisted closure (VAC) treatment and conventional treat-
ment were observed to have similar costs in Fournier gangrene.
Patients recover faster with VAC treatment, lightening the work-
load of physicians.

The primary side effect of VAC treatment is pain (19). When
compared with patients treated with methods other than VAC,
this pain is not a direct effect of VAC and is rather related to the
wound itself. To avoid this pain, patients may be provided with
epidural anesthesia or sedation during dressing (20).

Fournier gangrene has a lengthy treatment process and requires
extended hospitalization. Oymaci and Alejandro reported the av-
erage hospitalization duration as 25.5 and 23.7 days, respectively
(21, 22). In our study, the average duration of hospitalization was
13.8 days. Therefore, VAC treatment was observed to significant-
ly decrease the duration of hospitalization. El Bachir Benjelloun
conducted a study with 50 patients and reported the mean num-
ber of surgical debridement procedures as 2.5 (23). In our study,
patients treated with VAC had an average of 1.6 debridement
procedures, suggesting a significant decrease.

CONCLUSION

When compared with other studies in the literature, patients
treated with VAC remained in the hospital for significantly lesser
number of days than patients treated with other methods. Elimi-
nating the need for daily open wound dressing has increased

the patient’s comfort and reduced the workload of the attend-
ing physician. VAC treatment has also significantly decreased the
number of debridement procedures. However, mortality rates re-
mained unchanged. In conclusion, VAC treatment prevents labor
loss for both the patient and the physician. VAC provides promis-
ing results in the treatment of this disease with high rates of mor-
tality and morbidity. However, more studies should be conducted
for the prevention and treatment of Fournier gangrene.

Ethics Committee Approval: Authors declared that the research was
conducted according to the principles of the World Medical Association
Declaration of Helsinki “Ethical Principles for Medical Research Involving
Human Subjects”, (amended in October 2013).

Informed Consent: Informed consent was not taken from patients due to
the retrospective nature of the study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept- O.A, A.O., N.C.C.; Design-O.A,AO;
Supervision - O.A., AD; Resources - A.O., N.C.C.; Data Collection and/
or Processing - AO.,NCC; Analysis and/or Interpretation - 0.0.; Litera-
ture Search - N.C.C.; Writing Manuscript - O.0.; Critical Review - N.C.C.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has received
no financial support.

Etik Komite Onayi: Yazarlar calismanin World Medical Association Dec-
laration of Helsinki “Ethical Principles for Medical Research Involving Hu-
man Subjects”, (amended in October 2013) prensiplerine uygun olarak
yapildigini beyan etmislerdir.

Hasta Onami: Calismanin retrospektif tasarimindan dolayi hasta onami
alinamamistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilari: Fikir - O.A, A.O., N.C.C.; Tasarm - O.A., A.O.; Denet-
leme - O.A, AO.: Kaynaklar - A.O., N.C.C; Veri Toplanmasi ve/veya i§—
lemesi - A.O., N.C.C.; Analiz ve/veya Yorum - O.0.; Literatiir Taramasi
-N.C.C.; Yaziyi Yazan - O.O.; Elestirel inceleme - N.C.C.

Cikar Catismasi: Yazarlarin beyan edecek ¢ikar catismasi yoktur.

Finansal Destek: Yazarlar bu ¢alisma icin finansal destek almadiklarini
beyan etmiglerdir.

REFERENCES

1. Morpurgo E, Galandiuk S. Fournier's gangrene. Surg Clin North Am
2002; 82: 1213-24. [CrossRef]

2. Rudolph R, Soloway M, DePalma RG, Lester Persky. Fournier's syn-
drome: synergistic gangrene of the scrotum. Am J Surg 1975; 129:
591-6. [CrossRef]

3. Yilmazlar T, Ozturk E, Alsoy A, Ozguc H. Necrotizing soft tissue infec-
tions: APACHE Il Score, dissemination, and survival. World J Surg
2007; 31: 1858-62. [CrossRef]

4. Argenta LC, Morykwas MJ. Vacuum-Assisted Closure: a new method
for wound control and treatment: clinical experience. Ann Plast Surg
1997, 38: 563-76. [CrossRef]

5. Weinfeld AB, Kelley P, Yuksel E, Tiwari P, Hsu P, Choo J, et al. Cir-
cumferential negative pressure dressing (VAC) to bolster skin grafts
in the reconstruction of the penile shaft and scrotum. Ann Plast Surg
2005; 54: 178-83. [CrossRef]


https://doi.org/10.1016/S0039-6109(02)00058-0
https://doi.org/10.1016/0002-9610(75)90324-4
https://doi.org/10.1007/s00268-007-9132-1
https://doi.org/10.1097/00000637-199706000-00002
https://doi.org/10.1097/01.sap.0000143606.39693.3f

Demaria RG, Giovannini UM, Teot L, Frapier JM, Albat B. Topical nega-
tive pressure therapy. A very useful new method to treat severe infected
vascular approaches in the groin. J Cardiovasc Surg 2004; 44: 757-61.
Fisher JR, Conway MJ, Takeshita RT, Sandoval MR. Necrotizing fas-
ciitis. Importance of roentgenographic studies for soft tissue gas.
JAMA 1979; 241: 803-6. [CrossRef]

Fournier JA. Gangrene foudroyante de la verge. Med Pract 1883; 4:
589-97.

Eke N. Fournier's gangrene: a review of 1726 cases. Br J Surg 2000
87:718-28. [CrossRef]

Fournier Gangrene: A disease which is classic but which still could
be fatal. Akgetin Z, Balct MBC. Turkiye Klinikleri J Surg Med 2007; 3:
90-3.

Ferreira PD, Reis JC, Amarante JM, Silva AC, Pinho CJ, Oliveira IC,
et al. Fournier's gangrene: a review of 43 reconstructive cases. Plast
Reconstr Surg 2007; 119: 175-84. [CrossRef]

Hejase MJ, Simonin JE, Bihrle R, L. Coogan C. Genital Fournier's
gangrene: experience with 38 patients. Urology 1996; 47: 734-9.
[CrossRef]

Laor E, Palmer LS, Tolia BM, Reid RE, Winter HI. Outcome prediction in
patients with Fournier's gangrene. J Urol 1995; 154: 89-92. [CrossRef]
Kaul R, Mcgeen A, Low DE, et al. Population-based surveillance for
group A streptococcal necrotizing fasciitis: clinical features, prog-
nostic indicators, and microbiologic analysis of seventyseven cases.
Ontario grup A streptococcal study. Am J Med. 1997;103:18-24.
[CrossRef]

Onuk et al.
VAC Treatment in Fournier Gangrene. JAREM 2019; 9(3): 135-9

15.

16.

17.

18.

19.

20.

21.

22.

23.

Faucher LD, Morris SE, Edelman LS, Saffle JR. Burn center manage-
ment of necrotizing soft-tissue surgical infections unburned patients.
Am J Surg 2001; 182: 563-9. [CrossRef]

Francis KR, Lameule HR, Davis JM, Pizzi WF. Implications of risk fac-
tors in necrotizing fasciitis. Am Surg 1993; 59: 304-8.

Eke N. Fournier's gangrene: a review of 1726 cases. Br J Surg 2000;
87:718-28. [CrossRef]

Morykwas MJ, Argenta LC, Shelton-Brown El, McGuirt W. Vacuum-
Assisted Closure: a new method for wound control and treatment:
animal studies and basic foundation. Ann Plast Surg 1997; 38: 553-
62. [CrossRef]

Lambert KV, Hayes P, McCarthy M. Vacuum Assisted Closure: a re-
view of development and current applications. Eur J Vasc Endovasc
Surg 2005; 29: 219-26. [CrossRef]

Ozturk E, Ozguc H, Yilmazlar T. The use of vacuum assisted closure
therapy in the management of Fournier's gangrene. Am J Surg 2009;
197: 660-65. [CrossRef]

Oymaci E, Cogkun A, Yakan S, Erkan N, Ucar AD, Yildinm M. Evalua-
tion of factors affecting mortality in Fournier's Gangrene: Retrospec-
tive clinical study of sixteen cases. Tur J Surg 2014; 30: 85-9. [CrossRef]
Morua AG, Lopez JA, Garcia JD, Montelongo RM, Guerra LS.
Fournier's gangrene: our experience in 5 years, bibliographic review
and assessment of the Fournier's gangrene severity index. Arch Esp
Urol 2009; 62: 532-40.

Benjelloun el B, Souiki T, Yakla N, Ousadden A, Mazaz K, Louchi A, et
al. Fournier's gangrene: our experience with 50 patients and analysis
of factors affecting mortality. World J Em Surg 2013; 8: 13. [CrossRef]


https://doi.org/10.1001/jama.241.8.803
https://doi.org/10.1046/j.1365-2168.2000.01497.x
https://doi.org/10.1097/01.prs.0000244925.80290.57
https://doi.org/10.1016/S0090-4295(96)80017-3
https://doi.org/10.1016/S0022-5347(01)67236-7
https://doi.org/10.1016/S0002-9343(97)00160-5
https://doi.org/10.1016/S0002-9610(01)00785-1
https://doi.org/10.1046/j.1365-2168.2000.01497.x
https://doi.org/10.1097/00000637-199706000-00001
https://doi.org/10.1016/j.ejvs.2004.12.017
https://doi.org/10.1016/j.amjsurg.2008.04.018
https://doi.org/10.5152/UCD.2014.2512
https://doi.org/10.1186/1749-7922-8-13

