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Abstract
We aimed to present the results of our different clinical practise experience about the treatment and management of extremely difficult wounds using the vacuum-assisted closure system (VAC). In this retrospective study, we analysed the records of 51 consecutive patients who
were applied VAC for different clinical practise between 2008 and 2012 at the Izmir Katip
Celebi University, Ataturk Education and Training Hospital. There were 51 patients in our
study with an average age of 54.6(16-78) years and 22(43.1%) were male, and 29(56.9%) were
females. We used VAC system to manage the wound in 29(56.9%) patients with wound dehiscence (with or without fascial necrosis), in 17(33.3%) patients with open abdomen, and in
5(9.8%) patients with Fournier gangrene. The average hospital stay was38.4 days (10-101).
The average duration of VAC application was 24.3 (8-56) days. The average number the application of VAC dressingswas 12.01 (3 to 28).Directly VAC related complications (enteroatmospheric fistula and wound haematoma) were seen in two patients (3.9%). A total of
27(52.9%) patients underwent delayed primary or graft closure. In the remaining 19(37.2%)
patients, the wound was left to granulate and heal by secondary intention.5 (9.8%) patients
died because of complications related to primary disease while on VAC application.We concluded that VAC is an important tool in the armamentarium of the surgeons managing in patients with complex and difficult wounds, particularly, in cases of open abdomen.
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Introduction

intraabdominal complications (8-10).

During the past decade, technologic advances have a
major contribution to the management of acute or chronic
wounds. One such treatment modality is the VacuumAssisted Closure Therapy System (KCI USA, Inc. San
Antonio, Texas). The VAC system has been proved to be
effective in evacuating wound fluid, increasing tissue
blood flow and tissue oxygen tension, decreasing bacterial contamination, and stimulating granulation tissue
formation [1-4]. Therefore, it promotes to more rapid
wound healing compared to conventional methods. Recently, this system is widely used to manage for patients
with chronic, acute, traumatic, subacute, and dehisced
wounds; partial-thickness burns; ulcers (such as diabetic,
venous and arterial ulcers or pressure); flaps; and meshed
grafts and donor flap sites, and other wounds [5-7]. Additionally, it has been shown to be useful in the patients
with enteroatmospheric fistulas, severe abdominal trauma,
abdominal compartment syndrome, or complex septic

Particularly, the open abdomen is often associated by
serious clinical problems and management of these
wounds can often be challenging. Thus, a temporary
dressing for the open abdomen is essential to maintain
patient’s stabilization before definitive closure can be
achieved safely. VAC has been used for treatment of the
open abdomen. The main advantages of the system are
simple and easy application, low system-related morbidity, earlier discharge from the intensive care unit and a
high rate of primary fascial closure [4,8-10]. In recent
years, popularity and indications for use of VAC are constantly increased in various clinical applications.
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In this study, we analysed the efficiency and treatment
results of VAC system in a total of 51 patients on whom
vacuum assisted closure systems were used at the clinic
due to various reasons.
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Material and Method
Between January 2008 and January 2012, 51 consequtive
patients who were treated with vacuum assisted wound
closure procedure due to various reasons in our hospital
and their charts were retrospectively examined. Demographic characteristics, primary diseases, American Society of Anasthesiology (ASA) scores, definitive surgical
operations performed, micro-organisms multiplying in
wound culture, hospitalization durations, numbers and
durations of vacuum assisted wound closure drapes application, VAC complications and prognosis details of the
patients were recorded. Some of these patients were
evaluated by calling for examination again at outpatient
clinic. Some were contacted by phone and information
was obtained.

cut into appropriate size. The sheet was tucked between
the parietal peritoneum and the bowel, thus preventing the
formation of adhesions between the abdominal wall and
the bowel. After polyurethane sponge was then placed
moderately smaller than the fascial dehiscence to ensure
adequate traction on the fascial and wound edges. The
foam, including the surrounding skin, was then covered
with the adhesive tapes to ensure complete sealing. A 2cm hole was cut in the middle of the foam to position the
TRAC pad suction device. After connection to the canister of the vacuum pump, a continuous negative pressure
between 50 and 175 mm Hg was established. Closure of
the fascia was performed when feasible. In some of the
open abdomen cases included in our series, VAC application was performed immediately after surgical operation.

Results
Technique
Firstly, the basic wound care principles were performed to
all wounds prior to the application of VAC therapy. Any
devitalized tissue was removed from the wound as soon
as possible to prevent any potential source for bacterial
growth. Although, additional minor wound debridements
were made in the clinic without any analgesic agent in
most of our patients, but also, if needed, extended debridement in some patients was made under anaesthesia
in the operating room. All debridements were done until a
healthy bleeding tissue was encountered.Systemic appropriate antibiotic regimes were administered in all patients.
A VAC system has several essential elements which contains sterile polyethylene sheet and polyurethane sponge,
plastic egress tubes, collection reservoirs and an adjustable suction pump capable of intermittent or continuous
negatives pressures ranging from -50 mm Hg to -200 mm
Hg.
The prepared wound surface was with covered an appropriately-sized polyurethane or polyvinyl alcohol sponge
material were used as filling material. Then, the wound is
sealed with a transparent self adhesive semi-permeable
drape. Connections were inserted through a hole of 2 cm
in diameter was cut into the film in the middle of the
foam and a TRAC pad was embedded over the hole and
attached to an adjustable vacuum pump by means of a
suction tube and the system was started. A collection
reservoir is changed weekly or upon filling capacity. The
pump pressure adjusted between 75-200 mm Hg depending on patient's level of tolerance. As a standard, the responsible surgeon determined the amount of negative
pressure and evaluated the progression for the wound
every two to three days.
In open abdomen cases, the most important components
of VAC system are polyethylene sheet and polyurethane
sponge. Firstly, the polyethylene sheet with the foam was
330

Demographic data of our patients are summarized in Table 1. Of the patients, 29 (56.9%) were female, and 22
(43.1%) were male and mean age was 54.6 (16–78).
Mean hospitalization duration time was 38.4 (10-101)
days, mean VAC application period was 24.3 days (8-56)
and mean numbers of VAC application were 12.01 (328). VAC was used in 29 cases (56.9%) for severe wound
dehiscence developing after abdominal operations, in 17
cases (33.3%) open abdomen due to various reasons, in 5
cases (9.8%) for Fournier gangrene (Table 2).
10 of 29 patients with wound dehiscence were operated
due to malignant gastrointestinal disease, and 6 patients
due to localized or generalized peritonitis arising from
different causes, 5 patients due to gynaecological diseases, and 8 patients due to various other reasons. 10 of
these patients (34.4%) also had fascial necrosis developing subsequent to abdominal procedure (Table 3).
Open abdomen procedure was performed in total 15 patients with or without intraabdominal infection with sepsis
due to various causes, in 1 patient due to stab wound
injury and in 1 patient with multiple traumas due to severe traffic accident (table 4). All the patients subjected to
open abdomen are critical patients that must be followed
in intensive care unit most of whom had additional adherent comorbidity factors such as advanced age and systemic disease. The youngest patient (16 years old) of the
series had severe multiple fractures at pelvis and giant
retroperitoneal hematoma due to trauma and operated in a
severe shock condition and remained in intensive care
unit for several days. In this patient severe intestinal
edema was observed at post-operative period and open
abdomen was performed due to the fact that abdomen
could not completely be closed. Another trauma patient
who had multiple organ damage related to stab wound
and had both preoperative and per-operative severe hemorrhagic shock status. It was possible to make repair successfully with graft at both cases after few months.
Biomed Res- India 2013 Volume 24 Issue 3
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Figure1. Due to traffic accident related multi trauma, the
patient presenting with huge retroperitoneal hematoma,
and multiple pelvis fractures has intestinal edema therefore experienced open abdomen application.

Figure. 4. This picture shows end view of the skin closure
in the same patient.
Mean ASA score in our series was 2.98 (1-5) (Table 5).
ASA score was determined to be higher in patients undergoing open abdomen in particular (3.5).
17 of 29 patients (58.6%) with wound dehiscence underwent delayed primary or graft closure operation following
wound shrinking. Wounds of other patients spontaneously
closed.
In 9 of 17 patients (52.9%) undergoing open abdomen,
VAC application was continued until the wound became
ready for definitive surgical operation. In these patients,
defect in abdominal wall was closed primarily or by using
graft. In three patients (17.6%), wound was spontaneously
closed. In five patients with Fournier gangrene, wounds
were closed primarily (one patient) or by leaving to secondary recuperation (Table 2).

Figure.2. VAC system applied to the same patient.

Figure.3. Repair of abdominal wall defect of the same
patient with prolene mesh graft on the PO day 54.
Biomed Res- India 2013 Volume 24 Issue 3

Results of culture and antibiogram conducted according
to status of primary disease and/or wound were evaluated
and patients were administered wide spectrum antibiotics.
The most frequently seen micro-organisms in the culture
were staphylococci (including MRSA), streptococci, gram
negative enterobacteria, E. coli and pseudomonas, respectively.
In 2 of 51 patients (3.9%) VAC associated complication
occurred. One patient had bleeding wound and hematoma
was developed, despite local treatment, it did not recover
and VAC was ceased. In our series, VAC system was
applied in 5 patients with Fournier gangrene cases. 5
patients had type 2 diabetes mellitus. One of the patients
had additional immune system disease and another patient
had chronic obstructive pulmonary disease (COPD) history. In 2 of the patients colostomy was required additionally. In these patients, wound debridements were
generally performed under general anaesthesia and no
grafts were required for wound closure.
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In another patient, secondary to VAC application, fine
intestinal fistula was observed. That patient was operated
urgently and primary anastomosis after resection was
performed. None of the patients had severe pain that
would lead to ceasing VAC application.

lation tissue development and reduction in wound secretion were observed. Additionally, in open abdomen cases,
there was substantial contribution for management of
abdominal wound depending on primary disease and
gaining time for delayed primary repair (Figure 1-4).

In 5 (29.4%) out of 17 patients undergoing open abdomen
application due to primary diseases independent from
VAC application, mortality occurred. Mortality causes
were intraabdominal sepsis developing in four patients
who were operated due to various diseases in postoperative period and in one case acute necrotizing pancreatitis
related multi organ failure.

Table 1.Demographic data of our study

When generally evaluated, with VAC application in patients included in our series considerable shrinking at
wound sites of patients with wound dehiscence and
Fournier gangrene in particular, acceleration in the granu-

Criterias
Number of patients
Female/ Male
Age (yr)
The average hospitalization duration
The average duration of VAC treatment
The averagenumber ofVAC dressing

Number(s)
51
29/22
54.6 (16-78)
38.4 (10-101)
24.3 (8-56)
12.01 (3-28)

Table.2. Clinical data of our study.
Wound dehiscence
Open Abdomen
Fournier’s Gangrene
2. VAC related complications (1 enteroatmospheric fistula, 1 wound haematoma)
1. Causes of VAC applications

3. Total mortality (no directly related to VAC
applications)
4. Delayed primary closure (with or without
graft)

29 (56,9%)
17(33,3%)
5 (9,8%)
2(3,9%)

Intraabdominal Sepsis

4(80%)

Multi-organ failure due to Acute necrotizing pancreatitis
Wound dehiscence
Open Abdomen
Fournier’s Gangrene

1(20%)
17/29 (58.6%)
9/17 (52,9%)
1/5 (20%)

Table 3. Causes of wound dehiscence following abdominal operations
Primary diseases in the patients presenting with wound dehiscence±fascial necrosis
Malignant GIS Diseases

Peritonitis

Gynecological Diseases

Miscellaneous causes

Colorectal CA (Metastatic or local advanced stage)
Malignant gastrointestinal stromal tumor(GIST)
Gastric Ca
PancreasCA
Peptic ulcer perforation
Perforated acute appendicitis
Anastomosis leakage (loop ileostomy closure)

7(5)
1
1
1(1)
1
4
1(1)

Malignancies (Advanced stage ovary CA)
Benign diseases (following Total abdominal hysterectomy+bilaterally
salpingoopherectomy)
Incisional hernia
Ulcerative colitis
Firearm wounding (accompanying with superficial tissue loss)

2(2)
3

Internal herniation of the small bowel
Pancreatic pseudocyst
After cholecystectomy
332

Number(*)

2
1(1)
1
1
1
1
1
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Table 4. Causes of the open abdomen procedure.
Primary cause(s)

Numbers of Patients

Colorectal cancer (advanced stage)
Biliary fistula
Acute necrotizing pancreatitis
Strangulated incisional hernia fistulized in skin
Pancreas abscess associated colon necrosis
Diffused small-bowel necrosis due to acute mesenteric ischemia
Anastomosis leakage (ileotransversostomy)
Stab wound to abdomen
Multiple trauma and shock-related hypotension due to traffic accident
TOTAL

5
3
2
2
1
1
1
1
1
17

Table 5. ASA evaluation of our patients.
ASA SCORING
I
II III IV V
ASA SCORING AVERAGE TOTAL (n)
Wound dehiscence ± Fascia necrosis
1 12 13 3
2.6
29
Open Abdomen
3
4
8
2
3.5
17
Fournier Gangrene
1
2
2
3
5
1 16 19 13
2
2.98
51
TOTAL
This article may be cited as:
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REASON FOR VAC APPLICATION

Discussion
It was suggested that vacuum assisted wound closure led
to changes in physiological and chemical medium of
wound, thereby accelerating the recovery of acute and
chronic wounds with various mechanisms [1-4,11].
Morykwas et al reported that sub-atmospheric pressures
of 125 mm Hg resulted in a fourfold increase in blood
flow using an excisional wound model in pigs [1]. With
mechanic stress formed in the cells of wound surface,
cellular proliferation increases in tissue, various cytokines
(tumour necrotizing factor and metalloprotease) and cytochemical modifications occur, as a result, tissue migration, granulation tissue formation and wound recovery are
accelerated. Additionally, it was reported that proteases
inhibiting wound recovery were absorbed and removed,
numbers of bacteria were reduced in the infected tissue
and local edema in the interstitial tissue is decreased [13,10-15].
VAC wound system reduces nurse and physician care in
patients particularly with excessive discharge from wound
site and / or severe wounds with challenging treatment.
Since VAC system replacement is every 48-72 hours, it
facilitates wound care, and malodor at wound site are
precluded. Facilitation of wound care and reducing freBiomed Res- India 2013 Volume 24 Issue 3

quency of dressing is of great importance in patients (such
as those patients with Fournier gangrene, diabetic and
obesity) who need replacement of their dressing several
times in a day, which is very difficult to replace. Elimination of malodor arising from necrotic tissues and it’s being a closed system provided significant comfort for both
patients and the team responsible for patient care. Thanks
to miniature vacuum device recently developed, a patient
can be mobilized more comfortably. Other than those
patients remaining in intensive care unit at the clinic or
patients immobilized at bed due to various reasons, whom
VAC system was applied were supported to be mobilized
and it was substantially realized. Another important point
observed in our study is that wound shrunk and controlled
with application of this system and vacuum impact. Particularly in patients with intact fascia, it was observed that
wound recovered faster under pressures between 100-150
mm Hg. Subjectively when our experience increased in
wound care, we found out that pressure over 130 mmHg
in average is more effective in patients with intact fascia
who had wound dehiscence.
When demographic characteristics of our study are evaluated, it draws attention that wound complications were
developed particularly in older patients with systemic
disease who underwent major abdominal surgical opera-
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tion. Although an appropriate surgical operation complying with meticulous surgical procedures was performed
on patient population in question, there is still probability
of development of severe wound complications and it was
observed that VAC provides serious contributions against
wound complications occurring at such patients.
During VAC applications, applying dressing on wound
site fully is rather important. Because, air flow on wound
site arising from lack of appropriate negative pressure
causes necrotic eschar thereby prevents the exudate drainage and wound contraction. As a result, infection develops and this delays wound recovery.
Wound dehiscence occurring in most of the patients participating in this study is a common scenerio, relatively
frequently encountered at clinics where major abdominal
surgical operations are performed. When we examined
demographical characteristics of a total of 29 patients
included in this group of our series, mean ASA score was
2.98 and mean age was 54.6. Of these patients included in
this group, 14 patients were operated on due to malignancies. Consequently, as expected, wound dehiscence is
observed specifically in old patients with weak immunological defence mechanisms and/or comorbidity.
The second largest group of our series consists of open
abdomen cases. Management of the open abdomen which
is done in critical ill patients with intra-abdominal hypertension (IAH) and/or abdominal compartment syndrome
(ACS) can often be significant challenging in surgical
clinics. A temporary dressing for the open abdomen is
essential for a variable period before definitive closure
can be done safely. Although, it can be used the ‘‘Bogota
bag,’’ saline-soaked gauze dressings or towel pack, absorbable or permanent (polytetrafluoroethylene) mesh, or
other synthetic materials these methods have a lot of disadvantages (e.g., increased infection risk, intensive nursing, time consuming dressing changes, delayed definitive
closure) [16]. In our study, open abdomen technique was
performed in 15 cases for intraabdominal infection and/or
intraabdominal sepsis due to various reasons and in 2
patients due to severe multi-trauma. Berker et al has published their results over the last 15 years of using the
VAC method and reported a 68% delayed primary fascial
closure and a 5% fistula rate [17]. In our series, the ratio
of delayed primary fascia closure was 52.9% and fistula
development ratio was 1.9%.
Although VAC system has many advantages as told
above and data obtained at our series, there exists probability of complication development. However, VACspecific morbidity was rather low. The most common is
mild skin irritation from contact with the foam (18). In
our study, we didn't observe this complication in any of
our patients.
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The most severe complication is enteroatmospheric fistula
development. In the literature, the frequency of enteroatmospheric fistula development ranged from 0 to 20 percent [16,19,20]. The rate of fistulation might be higher in
patients with abdominal sepsis compared with trauma
patients. Rao et al reported an enterocutaneous fistula rate
of 20% in a group of patients with predominantly abdominal sepsis. As a result, they concluded that VAC
system should be used with caution in the patients with
abdominal sepsis [18]. In our series, we observed development of enteroatmospheric fistula in one patient. This
patient had severe cardiac and lung disease besides advanced stage sigmoid colon cancer. In our opinion, rather
than VAC application of enteroatmospheric fistula development in this case, small intestine wall which became
rather fragile easily perforated depending on tissue oxygenation and malnutrition in addition to adjuvant systemic
diseases in addition to patient’s primary malign disease,
keeping VAC pressure relatively high and not adequate
formation of granulation disuse.
Other VAC-related complications reported included pain,
bleeding, progressing of infection, generalized edema
(anasarca), necrosis at the fascial edges, blister under the
adhesive tape, and prolapsing small bowel between the
VAC edge and the fascial/skin edge, bad odour from
wound [21]. To prevent these complications, eligible
patient selection, close follow up of the patient by surgeon in charge and good planning of the treatment are
important. While applying first negative pressure on
wound, gradual increase of pressure might prevent pain.
In our series, although first pressure application varied
from case to case, generally we started low and in subsequent dressings vacuum pressure was adjusted by physician in charge by considering the patient tolerance and
wound status. Local hemorrhage which may be formed
during dressing replacement, observed more frequently
during cases when granulation tissue develops fast, can
generally be taken under control with tamp by changing
dressings frequently. In the series submitted out of these
complications only hemorrhage in one patient was observed, upon failure to manage it despite all precautions,
VAC treatment was ceased.
Although in the literature it is reported as one of important disadvantages of this method is needing 1-2 hour
period of time for system setup, during recent applications
this duration was 10-15 minutes at system changes performed by technicians trained under responsibility of
specialist physicians.
In the literature, it has been reported that the VAC therapy
has several contraindications. The VAC system should
not be applied in wounds associated with malignancies,
since it has possibility to increase blood flow and stimulate cellular proliferation within the wound. It can be
hazardous VAC dressings near arteries or veins for risk of
Biomed Res- India 2013 Volume 24 Issue 3
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extensive blood loss. Similarly, VAC can be caused
bleeding in patients with coagulation abnormalities or
patients or/with active bleeding [22,23].

4.

When our series is evaluated together with literature,
another aspect attracting attention is length of hospitalization due to primary diseases and/or wound complications
of the patients. Mean hospitalization was 38.4 (10-101)
days. As stated above, a great majority of these patients
were old and that they had serious additional systemic
diseases and they spent most of their hospitalization in
intensive care unit. A small number of patients included
in the series are complicated cases with developed very
severe wound complications even if their primary diseases are benign. For example, in a young patient with
morbid obesity and operated due to gangrenous perforated
appendicitis had wound dehiscence and subcutaneous
infection could not be controlled for days despite classical
wound care and antibiotherapy applied. In this patient,
wound was taken under control within a short time later
with VAC application.

5.

There is no certain data about optimal duration of VAC
application. This duration varies from patient to patient
and wound status as understood from our series. Mean
VAC application duration in our series was 24.3 days (856) and mean number of VAC application was 12.01 (328). With increasing experiences, we found out that VAC
system is used more.
As a matter of fact, number of VAC applications progressively increased since it started, and this number reached
to top number during last year.

6.

7.

8.

9.

10.

11.

12.

We concluded that VAC therapy is an important tool in
the armamentarium of surgeons to manage patients with
complex and difficult wounds, particularly, in cases of
open abdomen. VAC application should individually be
evaluated for each case. As our experience related to
VAC use in connection with wound care increases, outcomes are delivered, borders of VAC application and its
advantages, results will be understood better.

13.
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