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ABSTRACT

Surgical site infection (SSI) is a major problem and one of the most common complications associated with open abdominal surgery. SSI attributes
to increased morbidity, mortality, healthcare costs and overall patient discomfort. The most common form of postoperative complication in
emergency abdominal surgical procedure is a superficial wound infection, which occurs in the first week of surgery. The role of a subcutaneous
negative pressure drain is to reduce the dead space in the subcutaneous tissue plane and there by prevent accumulation of fluid and seroma
formation. In this study we observed the role of a subcutaneous negative pressure for preventing SSI following explorative laparotomy surgeries
for peritonitis.

Methods: A total of 56 patients who underwent exploratory abdominal surgical procedure, in the period between April to September 2019, were
observed. The patients are divided into two groups — those treated with subcutaneous drain and those for whom subcutaneous drain was not used.
The choice of using a subcutaneous drain is taken by the operating surgeon on call. Antibiotic prophylaxis was applied to each patient and the
diagnosis of superficial SSI was made and was graded according to Southampton Grading System.

Results: 3 patients in drain group (27) and 14 patients in no drain group (29) had incisional SSI with statistical

difference (p<0.05). The average post operative duration of hospital stay with drain is 5-15 days and amongst those who were managed without
drain the average hospital stay is 7-20 days. No statistical difference between the two groups was observed for age and gender of patients (p>0.05).
Conclusions: Subcutaneous negative pressure drain prevents postoperative surgical site infection significantly.

Subcutaneous negative pressure drainage reduces hospital stay and thereby healthcare cost in a patient undergoing exploratory laparotomy surgery.
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INTRODUCTION

The surgical wound complications are, an important causes of early
and late postoperative morbidity following laparotomy. In normal,
healthy individuals, the surgical wound heals by an orderly sequence
of physiologic events that include inflammation, epithelialization,
fibroplasia, and maturation. Any failure of wound healing at the
surgical site can lead to disruption of the closure leading to seroma,
hematoma, wound dehiscence, or surgical site infection. Surgical site
infection (SSI) is one of the most common complications of surgery,
occurring in at least 5% of all surgeries and up to 30-40% in major
abdominal surgeries, depending on the level of contamination. The
prevalence of surgical site infections is partially due to the emergence
of antibiotic — resistant strains of microorganisms and also due to the
nutrition, immune status and associated co-morbidities of the patients.

Exploratory laparotomy surgeries for peritonitis are indicated in cases
of Abdominal trauma, ruptured appendix, ischemic colitis, ischemic
small bowel injuries colonic diverticula, perforated duodenal ulcer,
acute necrotizing pancreatitis, small/large bowel perforation,
necrotizing cholecystitis, Splenic or hepatic abscess and other
iatrogenic causes as well. The level of contamination of the surgery,
method of skin preparation and surgical techniques used by the
operating surgeons all contribute to the overall outcome of surgery and
whether the patient develops SSI or not. The incidence of surgical site
infection was found to almost 30-40% in major abdominal emergency
surgeries worldwide. However, the incidence of surgical site infection
appears to be slightly lower in developed countries.

Surgical site infection attributes to increased morbidity, mortality and
overall patient discomfort. SSI is responsible for a significant increase
in expenditure for health care, due to increased hospital stay and
additional cost for drug treatment, investigations, procedures etc.

In our study, we are reporting the effect on SSI rates by placing a
negative suction drain in the sub-cutaneous plane in all major
laparotomy surgeries done for varied causes of peritonitis done by a
single surgical unit over a period of 6 months (April 2019 — September
2019) in a suburban hospital setup in Tamil Nadu, India.

OBJECTIVES OFTHE STUDY

To assess the SSI rates in major laparotomies done in a rural hospital
setup in Tamil Nadu, by placing a negative suction drain in the
subcutaneous plane.

MATERIALSAND METHODS

Our study is an observational study, conducted in a Saveetha Medical
College, Kanchipuram, over a period of 6 months. Patients observed
under the study are decided on the basis of the following inclusion and
exclusion criteria.

INCLUSION CRITERIA

Inclusion criteria were all the adult patients who underwent
exploratory laparotomy for peritonitis in the Department of General
Surgery at Saveetha Medical College and age group between 16 years
to 75 years patients.

EXCLUSION CRITERIA
Exclusion criteria were patients with age <16 years and >75 years
patients and those in whom accidental removal of drain was reported.

During the study period, all the exploratory laparotomy surgeries (56
Consecutive case) done by a single surgical unit were observed, 27
were given a 16Fr negative suction drain, in the subcutaneous plane
and 29 were treated without drain. The choice of using a subcutaneous
drain is taken by the operating surgeon on call. The cases varied in
levels of contamination from clean contaminated to dirty.

A detailed history was taken for all patients; all routine lab
investigations were done also done. X-ray Erect abdomen was done to
look for free air under the domes of the diaphragm or multiple air fluid
levels. Nasogastric suction, correction of fluid and electrolytes is done
and appropriate antibiotics started. Demographic and clinical
variables are recorded at the time of admission. Variables for each
patient included: age, gender, diagnosis, total leucocyte counts, intra
operative contamination, surgical site infection (SSI), duration of
subcutaneous drain and postoperative stay.

Patients diagnosed to have acute abdomen clinically and/or
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radiologically are planned for exploratory laparotomy. One dose of
antibiotic — third generation cephalosporin along with anti anaerobic
coverage is given at the time of admission or intraoperative and efforts
are taken so that cases can be taken up for surgery within 24 hrs.
Abdominal cavity was irrigated and drained prior to closure of the
abdomen. The Rectus layer was closed using ano: 1 loop ethilon. After
placing the drain tube in the sub-cutaneous plane and brought out at a
point caudal to the incision line. The Subcutaneous plane was closed
using 3-0 Vicryl, absorbable sutures in an inverted fashion. The skin
was closed using 2-0 ethilon sutures.

The drained contents were assessed quantitatively and qualitatively on
each postoperative day. When the drained quantity was less than 10 ml
over a period of 24 hours, the drain was removed. The wound infection
was graded according to Southampton wound grading system. If the
wound showed signs of infection, the sutures were released and pus let
out. Culture swab was taken to assess the nature of growth and anti-
microbial sensitivity.

RESULTS

3 patients in drain group (27) and 14 patients in no drain group (29) had
incisional SSI with statistical difference (p<0.05). Out of 56
consecutive patients who underwent emergency laparotomies, ranging
in contamination levels from clean contaminated to contaminated and
varying from 20 years of age to 55 years. 38 patients (67.85%) were
male and 18 patients (32.15%) were female. The average post
operative duration of hospital stay with drain is 5-15 days and amongst
those who were managed without drain the average hospital stay is 7-
20 days. The surgical site was assessed according to Southhampton
grading system and 88.89% patients with subcutaneous drain have no
infection, this is in contrast with the group managed without drain in
which the SSI is much higher. In those managed with drain 7.4% have
grade I, 3.70% have grade II, None of the patients we observed in this
study had grade III, IV or V SSI. In the group managed without drain
only 51.7% patients have no infections, 3.4% have grade I, 3.4% have
grade II and 27.5% have grade I1I surgical site infection, 13.7% have
grade IV and none of the patients had V SSI.

Demographic Distribution

W Male

i Female

Out ofthe 56 cases, 5 were cases of abdominal trauma, 16 were cases of
acute intestinal obstruction, 14 were cases of hollow viscus perforation
including gastric ulcer perforation, duodenal ulcer perforation and
colonic perforation, the remaining 21 were cases of appendicular
perforation with either abscess formation or mass formation.

Statistical analysis:

First descriptive statistics, including count and percentage were used
to describe the demographic characteristics of the patients observed in
this study. Analysis for association between use of subcutaneous drain
and their potential to reduce SSI was performed using Chi Square test.
Pvalue <0.05 is considered statistically significant.

No SSI

SSI present Marginal Row

Totals

24 (18.8) [1.44]]27

15 (20.2) [1.34]]29

56 (Grand
Total)
The chi-square statistic is 9.1348. The p-value is .002508. This result is
significantatp <.05.

With drain 3(8.2) [3.29]

Without drain |14 (8.8) [3.07]
Marginal 17 39
Column Totals

SSI without drain S8l with drain
¥ SOUTH HAMPTON
 SOUTHHAMPTON L WOUND GRADE 0
WOUND GRADE O
#SOUTHHAMPTON
* SOUTH HAMPTON ™ WOUND GRADE |
% WOUND GRADE |
SOUTHHAMPTON
SOUTHHAMPTON WOUND GRADE I
WOUND GRADE I #SOUTHHAMPTON
* SOUTH HAMPTON WWOUNO GRADE il
'WOUND GRADE I * SOUTH HAMPTON
« SOUTHHAMPTON WOUND GRADE IV
'WOUND GRADE IV SOUTH HAMPTON
SOUTH HAMPTON 'WOUND GRADE V
Py WOUND GRADE V

Southhampton Wound| WITH DRAIN WITHOUT DRAIN
Grading

0 24 (88.89%) 15 (51.72%)

1 2 (7.40%) 1 (3.45%)

11 1 (3.70%) 1 (3.45%)

111 - 8 (27.58%)

v - 4 (13.79%)

Y - R

DISCUSSION

The surgical wound complications are, an important causes of early
and late postoperative morbidity following laparotomies. In normal,
healthy individuals, the surgical wound heals by an orderly sequence
of physiologic events that include inflammation, epithelialization,
fibroplasia, and maturation. Any failure of wound healing at the
surgical site can lead to disruption of the closure leading to seroma,
hematoma, wound dehiscence, or surgical site infection.

SOUTHAMPTON WOUND - GRADING SYSTEM
(Bailey and love 25% edition)

Grade Appearance
0 T Normal healing
i | Normal healing with mild bruising or erythema

1a Some bruising

b | Consaderable bruising

Ic | Mitd erythema
n T Erythema plus other signs of inflammation

[ At one point
[ | Around sutures
T ["Along wound
] [ Around wound
W | Clear or haemaserous discharge
il At one point only (s 2cm)
[0) ["Along wound (>2 cm)
(173 Large volume
1nd | Prolomged (> 3 days)
™
va At one point only (s 2cm)
Vb | Along wound (>2 cm)
v | Deep or severe wound infection with or without tissue breakdown: hematoma
requiring aspiration

The cases varied in contamination level from clean contaminated to
contaminated. Exploratory laparotomy surgeries for peritonitis are
indicated in cases of Abdominal trauma, ruptured appendix, ischemic
colitis, ischemic small bowel injuries colonic diverticula, perforated
duodenal ulcer, acute necrotizing pancreatitis, small/large bowel
perforation, necrotizing cholecystitis, Splenic or hepatic abscess and
other iatrogenic causes as well. Perforation of the colon or rectum is
categorized as Class IV (dirty-infected) based on the CDC definitions
and is considered to be an extremely high-risk condition’.

Several methods to prevent SSI such as perioperative high inspired
oxygen therapy, wound protectors, timing of antimicrobial
prophylaxis, and subcutanecous drains have been reported.”"” The
mechanism by which a negative suction drain works is by reducing the
amount of bacterial load around the wound and by removing the
residual effusion and blood, which act as a medium for bacterial
growth. A closed drain is an active drain and unlike open drains that
must be placed on the most dependent part, it uses the power of suction.
Luminal obstruction of such drains increases with time and drainage
becomes poor 48hrs post insertion.” this is prevented by routinely de
clogging the drain during post op care of the patient.

Some studies found that subcutaneous drains do not reduce the
incidence of SSI, however, subjects of these studies were not limited to
high-risk patients." The incisional SSI rate in patients with thick
subcutaneous fat tissue was significantly reduced in high risk cases,
which is a result similar to that reported previously for obese women
undergoing cesarean delivery."" . In the case of dirty wounds, the
study of the utility of a subcutaneous drain has been demonstrated by
Fuji et al.”” and Kagita et al.”. These studies have assessed the efficacy
of the Negative suction drainage system as a subcutaneous closed
suction drain system in patients undergoing surgery for colorectal
perforation. Using the J-VAC drainage system was shown to be
significantly more effective than not using such a system in preventing
incisional SSI in high-risk patients undergoing emergency operations
for colorectal perforation. Furthermore, in patients with factors such as
history of laparotomy, history of diabetes, preoperative use of steroid,
and a smoking habit, which were considered as risk factors of
incisional SSI in previous reports, the use of the J-VAC Drainage
System was more effective.'”" In our present study, total of 27 cases
were included with particular criteria fixed during the study period.
81.48% patients with Subcutaneous drain have no infection and this is
similar to results seen in other related studies which compare incidence
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of SSIin patients with drain and without drain.”

The ideal time of removing the suction drain is widely varied and it is
removed in our study when quantitatively the volume is less than 10ml.
In elective surgery, early removal of a drain tube is done, but the
optimalwremoval time in patients with dirty wounds has not been
studied.

Based on comparative studies it is known that postoperative stay in
patients with drain is less compared to patients without drain due to
lesser incidence of SSI and our observation is that with negative
suction drain mean postoperative stay in patients with drain is 5 to 15
days. Incisional SSI has some of the following causes: bacterial load,
hematoma formation, subcutaneous dead space, and local ischemia of
the skin or subcutaneous tissue. The use of the subcutaneous negative
pressure drain is effective in reducing the incidence of incisional SSI
due to the continuous suction of the subcutaneous effusion, hematoma,
and bacteria and also due to the reduction in the subcutaneous wound
area dead space.

CONCLUSION

Subcutaneous negative pressure significantly reduces the post-
operative surgical site infection. Subcutaneous negative pressure
drainage also reduces duration of postoperative stay following
emergency

laparotomy. Aggressive wound management is often involving a
multidisciplinary approach. Leading to reduced incidence of wound
sepsis and its associated morbidity and costs. This study method has no
impact on mortality, shows improved rate of recovery, less SSI and
finally decreased morbidity in terms of hospital stay.
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