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ABSTRACT

Introduction: Contaminated abdominal surgical laparotomy incisions and their care are basic principles in the field of surgery.
In emergency or trauma laparotomy, the primary surgeon's pivotal role is to optimize the untoward incision wound response,
excise or debride viable/nonviable tissues, and alleviate the process of wound healing near to normal function. In contaminated
abdominal surgeries, wound contamination is unavoidable that occurs at the time of surgery, and several methods are used to
prevent wound complications.

Material and Methods: To assess the impact of subcutaneous negative suction versus simple subcutaneous drains on the
outcome of surgical wound infection, we conducted an observational study involving patients with contaminated abdominal
surgical laparotomy wounds. The study was conducted in the Department of Pediatric Surgery at Liaquat University Hospital
Hyderabad. Over five years from January 2015 to December 2020 about 300 patients underwent emergency or trauma
laparotomy. Patients were divided into two groups A and B 150 each group by random sampling.

Results: In our study, negative suction drain versus simple subcutaneous drain without suction during the closure of the
contaminated abdominal surgical wound in emergency or trauma laparotomy, the negative suction drain is highly suggestive to
decrease postoperative wound infection, seroma formation, and wound disruption. Compared to a simple subcutaneous drain,
the utilization of a subcutaneous suction drain following the closure of the abdominal sheath result in effective wound drainage,
reducing the risk of wound infection and disruption.

Conclusion: Subcutaneous suction drain has a better outcome as compared with simple subcutaneous without suction in the

management of contaminated surgical laparotomy wounds.
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INTRODUCTION

Contaminated abdominal surgical laparotomy incision and their
care are basic principles in the field of surgery. In emergency or
trauma laparotomy, the primary surgeon's pivotal role is to
optimize the untoward incision wound response, excise or debride
viable/nonviable tissues, and alleviate the process of wound
healing near to normal function. During contaminated abdominal
surgeries, wound contamination is inevitable and occurs during the
surgical procedure. To prevent wound complications, various
techniques are employed.

Contaminated abdominal surgical laparotomy wounds and
their care are basic principles in the field of surgery. Wound
complications not only lead to higher morbidity but also
significantly increase mortality rates as they involve the violation of
mechanical or anatomic defense mechanism violation'. Wound
infection within the first week of contaminated abdominal surgery is
the most common response in the postoperative period?. Infections
wound seroma and wound dehiscence are commonly seen in
infected wounds postoperatively. Wound dehiscence is primarily
caused by wound infection and seroma formation in contaminated
abdominal surgeries. Surgical site infection by hospital-acquired
infection in postoperative patients accounts for 38% of all such
infections®. Infectious morbidity in surgical patients postoperatively
caused by a wound infection. Infectious Wound has an immense
role in Mortality and morbidity, patient anxiety, patient
dissatisfaction, and health care burden*S. In contaminated
abdominal surgeries the unavoidable contamination of the wound
at the time of surgery, makes surgeons use a different method for
the prevention of wound infection. One of the most known
complications of moderate to severe contaminated laparotomy
wound® is wound infection of the surgical site. Hospital-acquired
surgical site infections are the third most commonly reported
infection that harms the hospital environment as well as the
patient’. Preoperative antibiotics cover to decrease the prevalence
of surgical site infection cases®. Infected wound complication

causes a notable increase in tenderness in patients, longer
hospital stay, burst abdomen, and later on incisional hernia

MATERIAL AND METHODS

Our observational study was conducted on patients with
contaminated abdominal surgical laparotomy wounds to evaluate
the outcome of subcutaneous negative suction versus simple
subcutaneous drains in the outcome of surgical wound infection.
The study was conducted in the Department of Pediatric Surgery
at Liaquat University Hospital Hyderabad. Over five years from
January 2015 to December 2020 about 300 patients underwent
emergency or trauma laparotomy with age groups from 1 year to
12 years. Patients were divided into two groups A and B with 150
patients in each group by random sampling. Upon admission, all
patients underwent a baseline investigation and were administered
prophylactic antibiotics. Patients with moderate to severe
contamination were then evenly divided into two groups,
regardless of their pathology. In both groups, a subcutaneous drain
was placed along the entire length of the wound via a separate
incision with or without suction. The patients with less than 1 year
and more than 12 years, sepsis, liver insufficiency or renal failure,
patients  requiring ileostomy, or patients who expired
postoperatively due to systemic illness were not included in the
study. Incidentally drain out was also not included in the study. In
all patients, the wound closure was simply interrupted by vicryl.
Suction and a simple subcutaneous drain were placed through a
separate and dependent incision and were removed on the fifth
postoperative day. We monitored all patient's incisional wounds
postoperatively to identify any wound collection, surgical site
infection, and wound disruption. Additionally, we regularly followed
up with all patients in the outpatient department for a month to
detect any signs or symptoms of wound infection. The infected
incision wound was drained by the primary surgeon. Surgical
wound infections were treated with culture-positive antibiotics
regular dressings if necessary then debridement.
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Statistical analysis of data by SPSS (Version 21.0).
Continuous variables were summarized as Mean = SD and
categorical variables as percentages. A p-value of less than 0.05
was considered statistically significant. There was a significant
statistical difference between suction versus simple subcutaneous
drains. The occurrence of surgical wound infection was
significantly lower in the subcutaneous suction drain group (15.3%)
as compared to the simple drain group (30%), with a statistically
significant difference observed with a p-value less than 0.002. In
the suction drain group, 14.7% of cases developed seroma,
whereas in the simple drain group, the number was higher at 50%,
and the difference was statistically significantly observed with a p-
value of less than 0.001. Similarly, wound disruption was lower in
the suction drain group at 12%, as compared to 45.3% in the
simple drain group. There was a statistically significant difference

observed, with a p-value of less than 0.001.

Table 1: Surgical wound infection, seroma formation, and wound disruption

Surgical site Subcutaneous Subcutaneous P value
infection Suction Drain Simple drain
% (no.) A % (no.) B
Present 15.3% (23) 30% (45) 0.002
Absent 84.7 %(127) 70% (105)
Total 100 (150) 100 (150)
Seroma Subcutaneous Subcutaneous P value
Suction Drain % Simple drain % (no.)
(no.)
Present 14.7 %(22) 50 % (75) 0.001
Absent 85.3% (128) 50 % (75)
Total 100 (150) 100 (150)
Wound Subcutaneous Subcutaneous P value
Dehiscence Suction Drain % Simple drain % (no.)
(no.)
Present 12 % (18) 45.3 % (68) 0.001
Absent 88 % (132) 54.7 % (82)
Total 100 (150) 100 (150)

*Statistically significant difference (p-value < 0.05)

DISCUSSION

Surgical wound infection, localized collection or seroma formation,
and wound dehiscence are the most frequent complications
resulting from contaminated abdominal surgeries. Infectious
complications due to contaminated abdominal surgeries are one of
the main sources of postoperative morbidity. Surgical site infection
is one of the commonest complications in the first week of surgery.
The role of a subcutaneous negative suction drain versus simple
subcutaneous without suction has decreased dramatically the
prevalence of surgical wound infection, localized collection, and
wound disruption; however, limited data is accessible for
subcutaneous suction drain and their role in contaminated
abdominal surgeries.

We did not use any irrigation through the drain or topical
application of antibiotics but was done in one of the previous
studies®?. Although Wound complication in some of the cases in
our study shows blockage of a drain by clot or debris is one of the
reasons for not using irrigation technique Farnell et al.'!. Takaaki
et al.*? conducted a study at the Department of General Surgical
Sciences, Graduate School of Medicine, and Gunma University of
Japan,*® which found that the rate of surgical site infection was
14.3% in the study group and 38% in the control group. Similarly,
Khan et al.** reported that the infection rate in the study group was
12%, compared to 30% in the control group. In a retrospective
review of 47 patients undergoing emergency surgery for colorectal
perforation, Yasuo et al.*® found that the overall rate of surgical site
infection was 36.2%, but the rate of wound infection in cases with
the JVAC™ drainage system was lower at 16.7% compared to
56.5% in cases without the drainage system. These results
suggest that a subcutaneously sealed suction tube is effective in
preventing surgical site infection in high-risk patients undergoing
emergency surgery for colorectal perforation.

When a subcutaneous negative suction drain was used,
there was a significant reduction in the amount of discharge, and
the conversion from purulent to serous was rapid. This is because
negative suction drains prevent the formation of seromas and the
subsequent growth within the subcutaneous space. Additionally,
patients who received the subcutaneous negative suction drain
had a significantly lower incidence of wound infection compared to
those who received a simple drain without suction. Wound
infection is a major source of morbidity and can result in prolonged
hospital stays, increased costs, secondary suturing, and long-term
complications such as an incisional hernia. Antibiotic prophylaxis
has been shown to reduce wound infection rates, but the
subcutaneous negative suction drain is also an effective measure
for decreasing morbidity. This can lead to a reduction in overall
hospital stay and allow patients to resume normal activities sooner.
Wound dehiscence, which is a disruption in any or all of the layers
of a wound, can occur in 3% of patients with abdominal wounds
and is commonly seen between 5 to 8 days after surgery. The use
of a subcutaneous negative suction drain can decrease wound
infection and wound dehiscence, which in turn reduces the risk of
incisional hernias.

Three categories of surgical site infection exist superficial
incisional infection that affects the skin and subcutaneous tissue,
deep incisional infection that involve the fascial and muscle layers,
and organ/space infections that occur in any part of the body that
was handled during the surgical procedure.®

Kagita et al conducted studies that yielded similar results,
where superficial site infection was reported to be 12.50% in cases
and 69.44% in control, with a significant p-value of 0.0001.'” The
finding mentioned earlier have been contraindicated by the study
conducted by Alsafrani et al.!®

CONCLUSION

Based on our observational study, the use of subcutaneous
negative suction drains is an effective way to decrease the
incidence of surgical site infections, wound dehiscence, and
average hospital stay in emergency laparotomies, especially for
surgical wounds with moderate to severe contamination. This
method is technically feasible and simple, making it a practical
option for contaminated emergency surgical procedures that can
also reduce healthcare costs.
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