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Abstract
Purpose To determine the effectiveness of Vacuum-Assisted Closure Device in the postoperative wound care for Fournier’s 
gangrene
Methods We performed a systematic review in the following databases: Medline (Ovid), EMBASE, and The Cochrane Cen-
tral Register of Controlled Trials (CENTRAL), from inception to nowadays. We included RCTs and analytical observational 
studies. Meta-analysis was not possible given the clinical and methodological heterogeneity of the studies.
Results We included six studies that compared VAC treated patients and a control group. The length of stay of the VAC 
treated vs. the conventional dressing treated patients was higher for the VAC treated patients in all but one of the included 
studies. The VAC group had the highest number of surgical debridements requiring anesthesia. The conventionally treated 
patients had a higher number of daily dressings, and the need for additional dressing changes, without anesthesia. Two studies 
found significantly higher mean scores for VAS, requiring a higher need for daily analgesics for the control group patients.
Conclusions VAC therapy is an effective method, but it is not better than conventional dressing treatment. VAC carries 
fewer dressing changes, less pain, and less need for analgesics, but it comes with a higher need for surgical interventions 
requiring anesthesia.

Keywords Fournier gangrene · Negative-pressure wound therapy · Vacuum-assisted closure

Introduction

Fournier’s gangrene (FG) is a rare condition first described 
in 1883 [1]. It is defined as a necrotizing infection that ini-
tially affects the perineal region and rapidly spreads along 
with the fascial layers to external genitals, perianal, and even 
abdominal zones. The etiology can be divided into urogeni-
tal, anorectal, and cutaneous sources. The most frequently 
affected patients are diabetic, alcoholic, and immunocom-
promised male patients [2, 3].

The three main principles accepted for the management 
of Fournier’s Gangrene are initial resuscitation, empiri-
cal broad-spectrum antibiotic coverage for Gram-positive, 
Gram-negative, and anaerobic microorganisms, and early 

aggressive surgical intervention [3, 4]. To accomplish that, 
the affected patients need a multidisciplinary management 
at an intermediate or intensive care unit, from urologists, 
general surgeons, nutritionists, intensive care specialists, and 
phycologists. The affected patients might need one or more 
surgical interventions such as wide excision of dead tissues, 
urinary or gastrointestinal diversions (colostomy or cystos-
tomy), and reconstructive surgeries. These patients tend to 
stay for long periods and represent very high costs to health 
systems [2].

Although Fournier’s Gangrene is not a common condi-
tion, it still carries a significant morbi-mortality for affected 
patients [2]. Several options have been proposed in the past: 
namely honey, hyperbaric oxygenation, grown hormones, 
growing agents, and vacuum-dressing technologies; how-
ever, most of them are not effective for wound closure.

The Vacuum-Assisted Closure System (VAC) is a wound 
care system that creates a continuous negative pressure at 
the surgical site [2]. It seals the wounds with a polyurethane 
foam sponge and an adhesive, connected to a negative pres-
sure pump. It can be repositioned every 48–72 h [1, 2]. This 
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technology has been widely studied for reconstructive pur-
poses: it increases wound vascularization, fibroblast migra-
tion, and cell proliferation. These characteristics help for a 
faster-scaring process, even for complex infected wounds 
[1, 2]. Following the same mechanism, it also augments the 
available oxygen, and so it affects the anaerobic bacteria 
environment, favoring the control of infection [3].

The surgical excision has to be extensive and aggres-
sive for a patient affected by Fournier’s Gangrene. Such an 
extensive wound represents a challenge for nurses, doctors, 
and finally, surgeons, in charge of the curing interventions 
and reconstructive surgeries [3]. By increasing the vascular 
supply and available oxygen, reducing the scaring time, and 
controlling the infection of even complex wounds, the VAC 
technology is an efficient and secure therapeutic option for 
the postoperative wounds of Fournier’s Gangrene patients 
[2]. Some data suggests that the VAC reduces the number 
of required surgical and curing interventions – for instance, 
until the granulation tissue is enough for proceeding to the 
grafting of the wound is ready for a flap coverage-; it also 
helps with the scaring process after the reconstructive pro-
cedure. Besides that, other authors also affirm that the VAC 
System diminishes the number of analgesics, sedative sub-
stances, hospital stay, and, finally, improves the patients’ 
quality of life [2]. That so, our study aims to determine the 
effectiveness of Vacuum-Assisted Closure Device in the 
postoperative wound care for Fournier’s gangrene.

Methods

We conducted this study according to Cochrane’s recom-
mendations and the PRISMA statement.

Eligibility criteria

Study designs

We included analytical observational studies. We could not 
find any clinical trial.

Participants

Studies including patients with Fournier’s Necrosis who 
received VAC therapy compared with conventional therapy.

Intervention

Vacuum-Assisted Closure Device.

Comparison

Conventional therapy.

Outcomes

Length of hospital stay, UCI stay duration, mortality, 
number of surgical debridement and daily dressings, time 
from initial surgical debridement to wound closure, type of 
wound closure, costs, pain (analgesic need, Visual Analog 
Scale).

Timing

None defined.

Search methods

We conducted a search strategy in MEDLINE (OVID), 
EMBASE, and the Central Cochrane Controlled Trials 
Register (CENTRAL) from its inception to nowadays 
(Appendix  1). We saturated information searching in 
google scholar, thesis databases, registries of clinical tri-
als, and conferences. There was no language restriction.

Collection of data

We examined the references obtained from databases 
on a title/abstract level and then, if potentially relevant, 
retrieved as complete articles. After the title/abstract 
phase, we reviewed the full text of relevant studies for pre-
specified inclusion and exclusion criteria. We collected 
data using a standardized format, which contains the study 
design, participants, variables, comparisons, and results. 
The authors confirmed the entry of the data and verified 
the information for greater accuracy. Disagreements were 
resolved by consensus.

Risk of bias assessment

We assessed the risk of bias of the included studies 
through the STROBE statement.

Analysis of the data and synthesis of the results

Meta-analysis was not possible given the clinical and 
methodological heterogeneity presented in the studies.
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Fig. 1  Flowchart of included 
studies
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Results

Studies selection

We identified 160 studies through the database search. 
After excluding duplicates, we included six studies in the 
qualitative analysis (Fig. 1).

Characteristics of Included studies

We included six studies in the analysis, including a control 
group and a VAC group [5–10](Table 1). These character-
istics included: the specific management given to each of 
the patient groups, the antibiotic regimen, the first debride-
ment intervention timing, the type of dressings and the 
frequency of changes, and the indications for new surgi-
cal interventions (debridement, urinary or intestinal diver-
sions). On the other hand, we addressed the demographics 
of the included patients of each of the studies in Table 2.

There were no significant differences among groups 
regarding age in any of the included studies. Most of them 
had a higher number of men than women, except for one 
study, which included more women than men [7]. Most of 
the studies reported a high percentage of diabetic patients. 
There were no differences in the number of these patients 
among groups.

Two of the included studies reviewed the mean delay 
in the initiation of treatment. They reported no differences 
among groups. One did not report on mortality, while the 
other reported higher mortality for the control group, even 
with no differences in treatment [9].

Only one study mentioned the duration of surgery [6]. 
Also, two studies compared the Fournier Gangrene Sever-
ity Index (FGSI) between both groups at admission [9, 10].

Three studies reported anorectal and urogenital as the 
leading causes, while others reported unclear causes. Two 
studies reported no significant differences in etiology [5, 
6]. Another study reported a higher percentage of anorec-
tal cases [7].

Three studies reported the number of patients with gan-
grene confined to the perineum (local), and the ones with 
necrosis extended out of the pelvic region (Disseminated). 
Only one reported no significant difference in median 
wound diameter among VAC treated and conventional 
dressing treated patients [6].

Regarding diversions, only one study reported the need 
for urinary diversions, which was slightly lower for the 
control group [8]. Three studies reported an enterostomy 
need: Ozturk reported no significant differences in both 
groups [5]. Czymek et al. reported a significantly higher 
need for an enterostomy in the VAC group [8].

On the other side, two of the included studies reported 
a polymicrobial infection for most of the included patients 
[5, 8].

Characteristics of the excluded studies

The articles excluded treated different topics or had a study 
design that did not accomplish the inclusion criteria.

Outcomes

All of the included studies reported a comparison group. 
Several different outcomes were analyzed in each of the 
included studies. Nonetheless, we selected the ones that 
were most common among studies to review. We described 
those outcomes in Table 3.

Length of hospital and ICU stay

When comparing the length of stay of the VAC vs. the con-
ventional dressing patients, VAC was significantly longer 
in two studies [7, 8]. Iacovelli et al. found a longer length 
of stay for patients with local and disseminated FG in the 
VAC group. In summary, the VAC group in all had a more 
extended hospital stay [10].

Only one of the included studies compared the length of 
stay in the Intensive Care Unit (ICU) for the VAC group vs. 
the conventional dressing group; they found a significantly 
longer stay for the VAC group [8].

Number of surgical debridements and changes of dressings

Regarding the number of surgical debridements (the ones 
requiring anesthesia), the VAC group had the highest num-
ber in all the studies. Nonetheless, only two found a signifi-
cant difference [7, 9].

One of the studies analyzed the number of daily dress-
ings and the need for additional dressing changes without 
anesthesia. They found a significantly higher for the con-
ventionally treated patients [conventional group 2 (0–3) vs. 
VAC group 0, and control group 4 (3–5), vs. VAC group 2 
(2–3), p < 0.05, respectively] [6].

Mortality

Four studies reported mortality. One of them found no 
significant difference among groups [6]. Another did not 
report the difference between groups and only had one death 
in the intervention group [7]. The other two studies [8, 9] 
reported significantly higher mortality for the control group. 
Of notice, most dead patients in the control group of one of 
these studies died on the third day of hospital stay, while the 
only dead patient on the VAC group died on the 51st day.
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Closing method

Most of the studies reported the closing method. Two of the 
studies comparing conventional management vs. VAC ther-
apy found no difference among the closing method (tertiary, 
or graft/flap use) [5, 6]. In contrast, another found that the 
graft/flap use was significantly higher in the VAC group [8].

Time from initial surgical debridement to wound closure

Only two studies reported on the time from initial surgical 
debridement to wound closure. Two of them showed no sig-
nificant difference between the control group and the VAC 
group [5, 6]. Iacovelli et al. found a median time longer for 
VAC therapy in local F (p = 0.01) but no difference in both 
groups for disseminated type (p = 0.671) [10].

Pain

Regarding pain, we found two studies comparing the Visual 
Analog Scale referred by patients receiving conventional 
vs. VAC therapy. Both of them found significantly higher 
mean scores for the patients in the control group. The first 
described a mean score of 6.8 [6to7] for controls, vs. 2.4 (2 
to 3) for VAC treated patients. They also described a higher 
need for epidural analgesics for the same group [14 times 
(14–21) vs. four times (4–6)] [5]. The other study found a 
mean score of 8 (4–10) for controls, vs. 5 (4–10) for VAC 
treated patients (p < 0.05). The same study also reported a 
higher need for daily analgesics for control patients four 
times (3–5) vs. 2 (2–3), p < 0.05 [6].

Other outcomes

Only two studies compared the FGSI in control, and VAC 
treated patients at 7 and 14 days after the first debridement 
surgery. They found a significantly lower score in both meas-
ures for VAC treated patients [9, 10].

Ozturk 2009 reported a total cost of US$8800 in the con-
trol group and US$8850 in the VAC group, finding no dif-
ferences in both groups. Also, in this study, they described 
the physician’s opinion. They that VAC treatment was more 

convenient (92%), more comfortable to use (88%), and the 
preferred method (92%).

On the other side, Yanaral described the length of the sur-
gical operation. They found 55 min (30–110) for the control 
group and 48 min (30–98) for the VAC group; no differences 
between groups. Also, they described that there was more 
frequent daily dressing (2 for the control group and 0.5 for 
the VAC group)(p < 0.05).

Risk of bias assessment

We found a low risk of bias in most of the items. None-
theless, Ozturk et al. had an unclear risk of bias regarding 
the variables description, statistical methods, bias manage-
ment, sample size, other analysis, and funding. They did not 
describe information regarding those items. All studies did 
not show bias management, other analysis, and sample size 
information (Table 4).

Discussion

Because of the rapid natural progression of Fournier’s 
Gangrene, early diagnosis and immediate aggressive, mul-
timodality therapy with surgical debridement and broad-
spectrum empiric antibiotics are crucial [11, 12]. Some 
data suggests that the VAC reduces the number of required 
surgical and curing interventions—for instance, until the 
granulation tissue is enough for proceeding to the wound’s 
grafting is ready for flap coverage. It also helps with the 
scaring process after the reconstructive procedure. Besides 
that, other sources affirm that the VAC System diminishes 
the number of analgesics, sedative substances, the hospital 
stay, and at last, it improves the quality of life of the patient 
[2].

Previous studies report different lengths of hospitaliza-
tion for patients with Fournier’s Gangrene Disease, which 
depends on the initial clinical conditions, such as the diam-
eter of lesions and the related complications during treat-
ment, such as sepsis.

The VAC treatment has previously been proposed as 
an expediting method for wound healing [13, 14]. Tavus-
bay et  al. reported that VAC treated wounds presented 

Table 4  STROBE reporting 
qualiy

STROBE REPORTING QUALITY 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Ozturk, 2009
Yanaral, 2017
Yucel, 2017
Czymek, 2009
Xu, 2014
Iacovelli, 2020



652 International Urology and Nephrology (2021) 53:641–653

1 3

considerable shrinking and acceleration in the granulation 
tissue development and reduced wound secretion [15]. It 
would then be thought that the length of hospitalization 
would be shorter for patients receiving this type of treatment 
[7, 16–18]. However, according to our results, the VAC sys-
tem does not shorten the time from initial debridement to the 
wound’s closing. It instead represents a more extended hos-
pital say when compared to conventional dressing treatment.

One of the most known adverse effects associated with 
VAC therapy has been painful. However, the pain appears to 
be related to the wound’s nature rather than VAC itself [19]. 
These patients have a higher need for anesthetic or epidural 
analgesia and sedation assisted procedures (for VAC system 
changing), which are nonpainful. Besides that, just as Ozturk 
et al. [5] reported previously, we found these patients to have 
a lower need for an in-bed change of dressings—which is 
a painful procedure-, compared to conventionally treated 
patients. This finding explains the lower pain scores and 
the lower need for analgesics in patients with VAC systems. 
It also allows for more considerable and more comfortable 
mobilization. It comes with a lower need for skipped meals 
that can be related to the effects of strong analgesics [5, 6, 
17] That so, authors propose a more comfortable treatment 
option for patients [7].

The mortality rate associated with Fournier’s Gangrene 
ranges from 3 to 67% and depends on various factors [8, 
20]. Of notice, death is not directly related to the local tissue 
lesions or defects derived from surgery, but to complica-
tions associated with the disease, such as sepsis, coagulopa-
thy, acute renal failure, diabetic ketoacidosis, or multi-organ 
failure [6, 21–24]. Our study found significantly higher mor-
tality for the patients receiving conventional treatment than 
VAC treated ones [8]. Nonetheless, other studies showed no 
differences in mortality rates among the two groups.

One of the main reasons to criticize VAC therapy has 
been its cost [19]. Some studies affirm that the suction unit 
is expensive, but it can be used for a long time [5]. Phil-
beck et al. even determined lower costs when treating VAC 
patients than conventional methods [25]. Ozturk et al. [5] 
reported that conventional methods and VAC treatment 
methods showed equivalent effects in wound healing and 
represented similar costs. One of the included studies of 
our review also described almost similar costs for patients 
receiving conventional and VAC therapy ($8800 and $8850, 
respectively) [5]. Nevertheless, considering the already men-
tioned longer hospitalization associated with VAC therapy, 
one should consider these costs too before considering one 
option of the other as the most convenient.

The already mentioned findings, along with the effec-
tiveness demonstrated for VAC treatment, may explain 
why, in some studies, it is proposed as the preferred 
method by physicians. One of the included studies [5] 
described the physicians’ opinion on both options – VAC 

vs. conventional treatment. 50% of the physicians said that 
the time to change the dressings was the same for both 
treatments. 92% of them considered that the VAC treat-
ment was the most convenient option, 88% said it was the 
easiest method to use, and 92% chose it as the preferred 
method.

Strengths and limitations

Most of the studies measured different outcomes, or the 
used measurement method was different among them. 
Given the clinical and methodological heterogeneity pre-
sented in the included studies, a meta-analysis was not 
possible.

Conclusions

According to our results, VAC therapy is an effective 
method, but it is not better than conventional dress-
ing treatment. Specifically, VAC carries fewer dressing 
changes, less pain, and less need for analgesics, but it 
comes with a higher need for surgical interventions requir-
ing anesthesia. Also, VAC therapy does not shorten the 
time from initial debridement to the closing of the wound. 
It instead represents a more extended hospital say when 
compared to conventional dressing treatment.

It may be a valid option, convenient for both patients 
and treating physicians; however, we need more well-
design studies to confirm these findings.
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Appendix 1 Search strategies

Medline through ovid

(Exp Fournier Gangrene or (Gangrene adj2 Fournier*).mp or 
(Fournier* adj2 disease).mp) AND (exp Negative-Pressure 
Wound Therapy or (Negative-Pressure Wound Therap*).mp 
or (Topical Negative-Pressure Therap*).mp or (Negative-
Pressure Dressing*).mp or (Vacuum-Assisted Closure*).
mp).

Central through ovid

(Exp Fournier Gangrene or (Gangrene adj2 Fournier*).mp or 
(Fournier* adj2 disease).mp) AND (exp Negative-Pressure 
Wound Therapy or (Negative-Pressure Wound Therap*).mp 
or (Topical Negative-Pressure Therap*).mp or (Negative-
Pressure Dressing*).mp or (Vacuum-Assisted Closure*).
mp).

Embase through scopus

TITLE-ABS-KEY(“Fournier Gangrene” or “Fournier* dis-
ease”) AND TITLE-ABS-KEY(“Negative-Pressure Wound 
Therap*” or “Topical Negative-Pressure Therap*” or “Neg-
ative-Pressure Dressing*” or “Vacuum-Assisted Closure*”).
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