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Background: Wound infections can lead to high risks of postoperative septic complications. To date, the
efficacy of a closed suction irrigation method of wound closure on the rate of postoperative wound infection
in patients is poorly understood. Therefore, comparing this new strategy with conventional primary wound
closure on the incidence of postoperative wound infection can provide value for clinical treatment.
Methods: Our study focused on retrospective research for patients with open abdominal wounds. All
patients were referred by tertiary hospitals and registered in our hospital from January 2009 to July 2019.
According to wound types, patients were divided into two groups, namely patients with wounds primarily
closed as the control group and patients with wounds sutured by closed suction irrigation after primary
closure as the study group.

Results: A total of 159 patients were collected in our present research, with 86 as study subjects and 73
as control subjects. The wound infection rate was significantly lower in the study group than the control
group (P=0.017). The time interval for diagnosing wound infection from the primary operation was 4.895+
0.875 days for the study group and 4.509+0.697 days for the control group. The length of hospital stay
and the time taken for the wound to heal completely was shorter in patients in the study group compared
to patients in the control group (8.046+2.110 vs. 8.983+2.887 days and 8.092+3.258 vs. 10.328+6.074 days,
respectively).

Conclusions: The closed suction irrigation method significantly reduced postoperative wound infection
rates in patients with a high risk of postoperative septic complications. The discoveries of our investigation

should be further validated in large scope randomized controlled trials.
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Introduction

Wound infections are the most common healthcare-
associated infections in surgical patients and cause
postoperative morbidity (1,2). Therefore, prevention of
wound infection is of paramount importance.
Conventionally, the abdominal wound was sutured
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sequentially after irrigated with normal saline. Herein we
proposed a new strategy of wound closure called the closed
suction irrigation method. It has previously been reported
that closed suction irrigation is also used in the treatment
of postoperative spinal infection (3), but the drainage tube

operation is different from that for abdominal wounds in
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Figure 1 Postoperative view of the surgical wound and drains

following closure.

this study.Herein, the drainage tube is run through the
whole incision, with the middle segment in the tissue and
both ends in vitro, which is not easy to block. By eliminating
any exudates and irritants collected in the wound, the
method focuses on applying saline irrigation combined
with sub-atmospheric pressure in the subcutaneous layer.
Furthermore, our present method promotes wound healing
by gradually obliterating the dead space, which could
expedite angiogenesis, decrease the rate of wound infection,
and diminish tissue edema.

In this retrospective study, we compared the closed
suction irrigation method with conventional primary wound
closure on the incidence of postoperative wound infections.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-2154).

Methods

Our present retrospective study examined how open
abdominal wounds influence the rate of wound infections. All
enrolled patients were registered in our hospital from January
2009 to July 2019 and referred by tertiary hospitals. Patients
who were treated by the closed suction irrigation method
were classified into the study group. Patients treated by the
conventional primary wound closure method were classified
into the control group. All patients received equal systemic
antibiotic treatment to fight against anaerobes and aerobes
during the entire period of the operation. All procedures
performed in this study involving human participants were
in accordance with the Declaration of Helsinki (as revised in
2013). The study was approved by the Ethics Committee of
First People’s Hospital of Foshan and individual consent for
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this retrospective analysis was waived.

Conventional method (control group)

The wound was irrigated with one liter of normal saline,
and the skin and fascia sutured separately by general
surgeons.

Closed suction irrigation metbod (study group)

One liter of typical saline was used to irrigate the
wound. The skin and the fascia were carefully sutured
independently. A Fr 12-16 sized tube with 5 mm side ports
at 1-2 cm apart was implanted into the subcutaneous cavity.
‘Two separate tab injuries were made near the main wound
(Figure I). Typical saline was applied to irrigate the injury’s
subcutaneous cavity through the two-ended tubes at a speed
of 50 microdrops per minute. With one end of the tube
interfaced, the other end was connected to an adjustable
vacuum pump with a container to collect the irrigant and
the wound exudate. A constant negative suction force of
100-150 mmHg was applied. The skin dressings were
changed when necessary. After three days, saline irrigation
was halted, and the tube was removed.

Statistical analysis

All data were collected and analyzed. Continuous variables
were presented as mean + median (range) or mean =
standard deviation (SD) and compared using the Mann-
Whitney U test. Categorical variables were compared using
the ’ test or the Fisher exact test. Results were considered
statistically significant when the P value was below 0.05.

Results

There were 86 and 73 patients enrolled in the study group
and the control group in our present study, respectively.
The patients’ characteristics are presented in Tuable 1.
The total length of hospital stay and time is taken for the
wound to heal completely was shorter in the study group
compared to the control group (7able 2, 8.046+2.110 vs.
8.983+2.887 days and 8.092+3.258 vs. 10.328+6.074 days,
respectively). Wound infection, which was defined by the
type of the discharge from positively cultured wounds, was
also significantly lower in the study group compared to
the control group (Zable 2). The time interval between the
operation and detection of infection was 4.895+0.875 days
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Table 1 Patient data

Li et al. Comparison of two methods to prevent SSI

Characteristics Study group Control group P value
Age, years (mean + SD) 49.062+7.028 43.172+6.163 0.052
Male/female, n 51/35 42/31 0.741
Smoking, n 13 9 0.517
Diabetes mellitus, n 6 4 0.887
Body mass index (BMI), (mean + SD) 21.162+3.010 20.786x2.772 0.474
Albumin level, g/L (mean + SD) 35.020+5.064 34.929+5.270 0.923
Pathology, n
Acute cholecystitis without perforation 5 3 0.721
Acute cholecystitis with perforation 13 11 0.598
Acute appendicitis without perforation 3 1 0.621
Acute appendicitis with perforation 6 11 0.187
Perforated peptic ulcer 11 6 0.554
Small bowel perforation due to trauma 21 18 0.89
Acute Intestinal obstruction with bowel resection 27 23 0.63
Presence of intra-abdominal abscess 52 45 0.743
The interval between operation and wound infection, days (mean + SD) 4.895+0.875 4.509+0.697 0.058
Table 2 Clinical outcomes
Follow-up Study group Control group P value
Wound infection (n) 5 13 0.017
The interval between operation and wound infection, days (mean + SD) 4.895+0.875 4.509+0.697 0.058
Hospital stay, days (mean + SD) 8.046+2.110 8.983+2.887 0.041
Time to complete wound healing, days (mean + SD) 8.092+3.258 10.328+6.074 0.014

Table 3 Bacterial identification from infected wounds

for the study group and 4.509+0.697 days for the control
group (Table 2, P=0.058). In case of redness, swelling,

*Bacterial culture positive for Study group  Control group

(n=5) (n=13) pain or purulent secretions, microbiological testing was
Escherichia coli, n 3 5 performed. Bacteria were cultured from the infected
Streptococcus faecalis, n 5 1 wounds at the diagnosis time to identify the different

bacterial infections types and are shown in Table 3. There

Enterococeus species, n 1 0 was no abdominal wound dehiscence in either group of
Proteus species, n 0 1 patients. After a median follow-up time of 2.5 months (range
Pseudomonas aeruginosa, n 1 1 of 2-3 months), no incisional hernia or re-infection was
Other aerobes, n 0 o detected. no sepsis occurred in any of the cases.
Bacteroides fragilis, n 0 0
Other anaerobes, n 1 3 Discussion

*, one wound culture could yield more than one organism. Vacuum-assisted closure (VAC) is an advanced and widely
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used technique for managing difficult acute and chronic
wounds. VAC is also well known as sealed surface wound
suction (SSS), sub-atmospheric pressure (SAP), vacuum
sealing technique (VST), topical negative pressure (TNP),
and more (4). A VAC system involves placing a foam
dressing directly onto the wound, which is then covered
by a film that seals the wound and dressing. Drainage
tubes under the dressing are connected to a pump to apply
sub-atmospheric pressure to the wound. Although some
scientific data regarding the rate of wound healing has been
reported in open medical literature databases, there is a
relatively limited number of randomized controlled trials
to validate these current findings (5-8). Cohort studies have
demonstrated that VAC decreased the infection rate for
high-risk wounds compared to primary closure of wounds
(9,10). Our closed suction irrigation system is an alteration
of the VAC method and was used to reduce postoperative
wound infection rates in high-risk patients. Unlike the
VAC method, there was no requirement for a unique foam
dressing. The viability of this closed suction irrigation
technique in diminishing injury diseases has not been
previously tested.

Postoperative wound infection rates are dependent on
various patient and surgical factors. One crucial factor is
the contamination of the wounds by high concentrations
of microorganisms (11,12). Furthermore, restricted
delicate tissue edema packs the vascular and lymphatic
frameworks inside the injury. It has been suggested that the
shut attractions water system technique reduces bacterial
counts, removes any excessive fluid collecting in wounds,
restores normal vascular and lymphatic flow, as well as
mechanically triggers angiogenesis, neovascularization, and
immunomodulation, consequently expediting recovery from
injury.

From our studies, the closed suction irrigation strategy
is a promising method to decrease wound disease.
Currently in our hospital, besides abdominal wounds, it
is also used for surgery on limbs and chest wall. It can
shorten hospitalization and improve recovery time. Further
investigations and randomized controlled trials are essential
to characterize the closed suction irrigation technique’s
efficacy at decreasing postoperative injury disease. In
addition, whether it is possible to further reduce the
infection rate of incisions by changing the flushing fluid of
closed suction irrigation, such as adding aeriodine and other
liquid flushing, remains to be further studied.
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