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Abstract-

BACKGROUND: Surgical site infection is one of the most common post- operative wound complication associated with
open abdominal surgery and is related to increased morbidity, mortality and health care cost of the patients. Mainly
Surgical wound infection occurs within first week of surgery. Compared to Elective laparotomy, emergency laparotomies
have a disproportionately high risk of Surgical site infections. The aim of present study was to study the outcome of
surgical wound using negative pressure suction drain placed in subcutaneous plane during emergency laparotomy.
METHODS: This prospective observational study was carried out in Dr. BRAM Hospital, Raipur over a period of one
year. This study was conducted in 111 patients who underwent emergency laparotomy procedures and having
subcutaneous negative pressure suction drain and fulfilling the inclusion criteria were included. Appropriate antibiotics
was given to each patient. Patients were followed up on 3, 5,7,10 post- operative days and wound was examined and
graded according to Southampton wound grading system. Suction drain was removed when the output was less than 10 ml
for two consecutive days. All patients were studied in terms of surgical site infection and duration of hospital stay.
RESULT: 23 patients out of 111 patients developed surgical site infection. Out of which 2 patients had grade-1 infection, 5
patients had grade-2, 13 patients had grade-3, 3 patients had grade-4 infection. No patients developed grade-5 infection. In
this study, it was observed that patients with raised BMI, having diabetes and in patients whom surgery was completed in
4 hours had more infection.

*QOut of 19 overweight patients (BMI 25-29), 15 patients (78.9%) developed surgical site infection.

e out of diabetic 10 patients, 7 patient (70%) developed surgical site infection.

¢ Out of 11 patients in whom surgery was completed in 4 hours, 7 patients (63.6%0) developed surgical site infections.
Mean duration of post — operative stay was 8.4+/- 2 days. Out of 111 patients, 98 patients stayed for 6-10 days.
CONCLUSION: Subcutaneous negative suction drain prevents post-operative surgical site infection significantly and also
reduces post-operative hospital stay. So, it is highly recommended in all patients undergoing laparotomy surgeries.

Keywords: Subcutaneous suction drain, Surgical site infection, Emergency laparotomy.

INTRODUCTION

Wound healing is a major concern after Surgical procedures because of its association with quality of life and morbidity ofpatients.
In normal healthy individuals, the surgical wound heals by an orderly sequence of physiological events that includes
Inflammation, Epithelisation, Fibroplasia and maturation. Any failure of wound healing at the surgical sitecan lead to disruption
of the closure leading to Surgical site infections, wound seroma, wound hematoma and wound dehiscence.(1)

Surgical site infection previously termed as post-operative wound infection is defined as infection presenting upto 30 days after a
surgical procedure if no prosthesis is placed andupto 1 year if a prosthesis is implanted in the patient.

Increase in prevalence of Surgical site infections is partiallydue to the emergence of antibiotic resistant micro-organismand also
due to the nutrition, Immune status and associatedCo- morbidities of the patients.(2)

As per various studies, use of subcutaneous negative pressure suction drain is one of the methods used in reducing post-
operative SSI .(3)

1. Negative pressure suction drain in subcutaneous plane decreases infections by
removal of Seroma or debris and Elimination of dead space in subcutaneous plane.(3)
2. Negative suction improves the healing capacity of thewound by reducing its bacterial
load.(3)
3. Negative pressure providing a moist and protected environment, reducing peripheral edema around the wound |,

Stimulating blood circulation to the wound bed, decreasing bacterial colonization , increasing the rate of granulation tissue
formation and Epithelization.(3)

OBJECTIVES

1] To measure incidence of Surgical site infections in patients given subcutaneous Negative Pressure Suction Drain
following emergency laparotomy.
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2]

To evaluate whether Negative pressure suction drain is effective in reducing length of hospital stay.

METHODOLOGY

This is prospective Observational study conducted from January 2022 to November 2022 in admitted
patients of department of general surgery Dr. B.R.A.M. Hospital Raipur and PT JNM Medical college
Raipur.

The study was approved by the institutional ethic committee of the college.

Patient who underwent emergency laparotomy procedure and having subcutaneous negative pressure suction drain was
enrolled in the study. The choice of using a subcutaneous drain was taken by the operating surgeon.

Appropriate antibiotics were started as per departmentalprotocol.

SAMPLE SIZE FOR ONE SAMPLE PROPORTION:
N = (Z1-/2)2P(1-P)
A2

= (1.64)2X(0.12) (0.86)

(0. 05)2
{0-09)

=111.02

Where Z1- o =1.64 at 90% confidence interval.
P = Proportion of surgical site infection with drain.
=12.50%

d = margin error rate =0.05

INCLUSION CRITERIA

Patientage >18 yrsto 75 yrs
Patient giving Consent
Patient Underwent Emergency laparotomy Surgery

EXCLUSION CRITERIA

Patients suffering from Malignancy.

Immunocompromised patients[ HIV , Steroid therapy, chemotherapy]

Accidental removal of drain.

Informed and written Consent taken from patients andpatient’s attenders for the study.

A detailed case history was taken as per Proforma. General physical examination, Systemic examination and clinical
examination will be done and findings were noted ina pre — designed proforma.

Demographic and clinical variables are entered in proforma. Variables include age ,gender ,duration of illness, date of
admission, date of surgery, duration of surgery, diagnosis,co-morbidities.

Baseline blood Investigations[CB C, R F T, L F T ] and Radiological investigation like X-ray, USG findings are notedin
the proforma. BMI will be calculated by measuring heightand weight.

Quantity and character of content in suction draincontainer and surgical site wound will be examined .
Suction drain is removed when the output is <10 ml for 2 consecutive days.

Patients are followed up on post operative day 3,5,7,10 and Surgical wound was Examined for any evidence of Surgical site
infections. Wounds were graded according to Southampton Grading System .Pus sent for culture and sensitivity and
Antibiotics were given according to sensitivity report.

All patients were studied in terms of Surgical site infectionsand duration of hospital stay.
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closed suction drain.®®

SOUTHAMPTON WOUND GRADING SYSTEM

0 Normal healing

I Mild bruising or erythema

Ia Some bruising

Ib Considerable bruising

Ic Mild erythema

II Erythema plus other signs of inflammation
Ila At one point

IIb Along wound

Ilc Around wound

III Clear or serosanginous discharge
IIIa At one point

IITb Along wound

IIlc Large volume

0% Pus

Iva At one point

IVb Along the wound

\% Deep or severe wound infection

IJSDR2305212| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 1321


http://www.ijsdr.org/

ISSN: 2455-2631

RESULT

May 2023 IJSDR | Volume 8 Issue 5

Table 1: Association between Age and surgical site infection:-

Age in Infection Total P value
years No Yes
18-25 38(43.2%) 5(21.7%) 43 (38.7%)
26-35 14(15.9%) 4(17.4%) 18 (16.2%)
36-45 15(17.0%) 4(17.4%) 19 (17.1%)
46-55 10 (11.4%) 5 (21.7%) 15 (13.5%) 0.033
56-65 4 (4.5%) 5 (21.7%) 9 (8.1%)
>66 7 (8.0%) 0 7 (6.3%)
Total 88 (100.0%) 23 (100.0%) 111(100.0%)

Table 1 shows the association between the age groups and wound infection. In age group 18-25 years, 5 patients developed
wound infection (21.7%), in age group 26-35 years, 4 patients developed wound infection (17.4%), in age group 36-45 years, 4
patients developed wound infection (17.4%), in age group 46-55 years, 5 patients developed wound infection (21.7%), in age
group 56-65 years, 5 patients developed infection (21.7%), in age group >66 years none of the patients developed wound
infection. Association was tested using chi-square test and it was found statistically significant (p=.033)

Table 2: Association between Gender and grade of infection:

Infection
Sex Total P value
No Yes
Female 10 5 15
11.4% 21.7% 13.5%
78 18 96
Male 88.6% 78.3% 86.5% 0.195
Total 88 23 111
100.0% 100.0% 100.0%

Table 2: shows the association between gender and grade of infection. Out of 15 female patients, 5 patients developed infection
(33.3%), out of 96 male patients 18 patients (18.7%) developed wound infection . Association was tested using chi- square test

and it was statistically not significant (p=.195).
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Table 3: Association between Duration of surgery and Surgical site Infection:

DURATION OF Infection Total P value
SURGERY in hrs No Yes
5 63 7 70
71.6% 30.4% 63.1%
3 21 9 30
23.9% 39.1% 27.0%
p<0.01
4 4 7 11
4.5% 30.4% 9.9%
Total 88 23 111
100.0% 100.0% 100.0%

Table 3: shows the association between the duration of surgery and wound infection. Out of 70 patients in whom surgery was
completed in 2 hours, 7 patients (10%) developed wound infection, out of 30 patients in whom surgery was completed within 3
hours, 9 patients (30%) developed wound infection, out of 11 patients in whom surgery was completed within 4 hours, 7 patients

(63.6%) developed wound infection. Association was tested using chi-square test and it was statistically significant (p<.01)
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Table 4: Association between Indication for emergency laparotomy and wound infection:

Indication for Infection
C L i Total P value
mergency Laparotomy No Yes
9 2 11
Blunt trauma Abdomen 10.2% 8.7% 9.9%
hollow viscous 38 10 48
perforation 43.2% 43.5% 43.2%
intestinal obstruction 17 4 21 0.986
19.3% 17.4% 18.9%
penetrating Injury to 24 7 31
Abdomen 27.3% 30.4% 27.9%
Total 88 23 111
100.0% 100.0% 100.0%

Table 4 shows the association between indication for emergency laparotomy and wound infection. Out of 11 patients of blunt
trauma abdomen, 2 patients (18%) developed wound infection, out of 48 patients of hollow viscous perforation, 10 patients
(20.8%) developed wound infection, out of 21 patients of intestinal obstruction, 4 patients (19%) developed wound infection, out
of 31 patients of penetrating injury to abdomen, 7 patients (22.5%) developed wound infection Association was tested using chi-
square test and it was statistically not significant (p=.986).

Table 5: surgical site infection with drain according to Southampton wound grading:

Grade Freq. Percent (%)
Normal healing-0 88 79.28
Normal healing with mild brushing or erythema-I 2 1.8
Erythema plus other sign of inflammation-11 5 4.5
Clear or haemoserous discharge-l111 13 11.71
Pus/purulent discharge-1V 3 2.7
Total 111 100

Among study subjects the Southampton wound grading was done and 88 patientts(79.28%)had normal healing and 13
patients(11.71%) had Clear or haemoserous discharge ,5 patients(4.5%) had Erythema plus other sign of inflammationAnd 3
patients(2.7%) had purulent discharge.
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Figure 6: Southampton wound grading

B Grade-0 m Grade-l ™ Grade-ll ® Grade-lll = Grade-1V

3%

Table 6: Mean duration of post-operative stay among study subjects:

Duration of Post OP stay Freq. Percent
6-10 days 98 88.29
10-15 days 12 10.81
>15 days 1 0.90
Total 111 100

The mean duration of post-operative staywas 8.40+0 2.06days. Maximum 98 patients(88.29%) stayed for 6-10 days , 12
patients(10.81%) stayed for 10-15 days and one case stayed for 22 days.

Figure 8: Mean duration of post operative stay among
study subjects
M Percent
88.29
10.81 0.90
|
6-10 days 10-15 days >15 days
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Table 7: Association between BMI and grade of infection among study subjects :

BMI category
Wound grade | Healthy Weight Overweight Underweight Total P value
(18.5 - 24.9) (25.0 - 29.9) (<18.5)
0 83 4 1 88
92.2% 21.1% 50.0% 79.3%
| 2 0 0 2
2.2% 0.0% 0.0% 1.8%
I 1 3 1 5
1.1% 15.8% 50.0% 4.5% P<0 01
m 1 12 0 13 '
1.1% 63.2% 0.0% 11.7%
v 3 0 0 3
3.3% 0.0% 0.0% 2.7%
Total 90 19 2 111
100.0% 100.0% 100.0% 100.0%

Among study subjects the association between BMI and grade of infection shows that out of 90 patients with healthy weight
92.2% (83patients) had no infection and out of 19 overweight patients, 3 patients(15.8%) had grade-2 infection, 12
patients(63.2%) had grade-3 infection and of 2 underweight patients, both 1 case had no infection and one case had grade-2
infection. Association was tested using chi-square test and it was statistically significant (p<0.01).

Table 8: Association between Co-morbidities and wound infection:

Infection
Co- morbidities Total P value
No Yes
3 7 10
DM 3.4% 30.4% 9.0%
12 3 15
HTN 13.6% 13.0% 13.5%
p<0.01
No 73 13 86
83.0% 56.5% 77.5%
Total 88 23 111
100.0% 100.0% 100.0%

Table 8 shows the association between co-morbidities and wound infection. Out of 10 diabetic patients, 7 patients (70%)
developed wound infection and out of 15 hypertensive patients, 3 patients (20%) developed wound infection. Association was
tested using chi-square test and it was statistically significant (p<.01).

DISCUSSION

1). AGE AND SURGICAL SITE INFECTION:

In the present study, In age group 18-25 years, 5 patients developed SSI (21.7%), in age group 26-35 years, 4 patients
developed SSI (17.4%), in age group 36-45 years, 4 patients developed SSI(17.4%), in age group 46-55 years, 5 patients
developed SSI (21.7%),in age group 56-65 years, 5 patients developed SSI (21.7%), in age group >66 years none of the
patients developed SSI. Association was tested using chi- square test and it was found statistically significant (p=.033).

Patel PR et al(2019)reported age wise distribution of patients in drain group. In age group 21-30 years, 1 patient developed SSI.
In 31-40 years, 1patient developed SSI. In 41-50 years, 1 patient developed SSl.In 51-60 years, 3 patients developed SSI. In
>60 years , 2 patients developed SSI.

2).ASSOCIATION BETWEEN GENDER AND SURGICAL SITEINFECTION(SSI):

In the present study, Out of 15 female patients, 5 patients (33.3%)developed SSI, out of 96 male patients 18 patients (18.7%)
developed SSI. Association was tested using chi- square test and it was statistically not significant (p=.195).

Gupta P et al (2017) reported that out of 50 patients in the drain group , 12 patients(24%) developed SSI (9 were malesand 3
were females.) and out of 50 patients in control group,25 patients(50%) developed SSI(21 were males and 4 were females).
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Patel PR et al(2019) reported out of 50 patients in the draingroup, 8 patients developed SSI (7 were males and 1 werefemale) and
out of 50 patients in control group,20 patients(40%) developed SSI(18 males and 2 females).

3). SOUTHAMPTON WOUND GRADING

In the present study, Among study subjects the Southampton wound grading was done and 88 patientts(79.28%) had normal
healing and 13 patients(11.71%) had Clear or haemoserous discharge , 5 patients(4.5%) had Erythema plus other sign of
inflammation And 3 patients(2.7%) had purulent discharge.

Kagita R et al(2019) reported that only 5 patients(12.5%) out of 40 patients in drain group developed SSI. Out of them, 1
patient(2.50%) had grade 1 infection, 2 patients(5%) had grade 2 infection, 2 patients(5%) had grade 3 infection. No patient had
grade 4 or 5 infection.

Pai V et al(2014) reported that only 3 patients(11%) out of 27 patients in drain group developed SSI. out of them 2 patients
(7.40%) had grade 1 infection, 1 patient (3.70%) had grade 2 infection. No patients drain group had grade 3, 4 and 5 infections. 15
patients(48%) out of 29 patients in control group developed SSI. Out of them 1 patient(3.4%) had grade 1 infection, 1
patient(3.4%) had grade 2 infection, 8 patients(27.5%) had grade 3 infection and 4 patients(13.7%) had grade 4 infection. No
patient in control group had grade 5 infection.

4). INCIDENCE OF SURGICAL SITE INFECTION:

In the present study 23 patients (20.7%0) out of 111 patients developed surgical site infection.

Nirupam et al(2020) reported that SSI occurred in 9 patients(16.4%)in drain group and 32 patients(58.2%) in control group with
p-value of <0.001.

Kumar S.et al(2017) reported that 32 patients(16%) developed SSlin drain group and 116 patients(58%) developed SSI in
control group with p-value <0.001.

Kagita R. et al (2019) reported that 5 patients(12.5%) developed SSI in drain group and 25 patients(69.4%) developed SSI in
control group with p- value <0.05 Gupta P et al (2017) reported that 12 patients(12.5%) developed SSI in drain group and 25
patients(50%) developed SSI in controlgroup.

Vigneshwaran P et al (2020) reported that 4 patients(16%) developed SSI in drain group and 9 patients(36%) developed SSl in
control group.

Vaghani Y L et al(2014) reported that 8 patients(25%) developed SSlin drain group and 15 patients(57.7%) developed SSI in
control group.

Pai V et al (2019) reported that 3 patients (11%) developed SSI in drain group and 14 patients (48%) developed SSI in control
group.Naik AK et al(2022) reported that 13 patients(24.08%) developed SSI in drain group and 25 patients(46.30%) developed
SSlI in control group with p-value of 0.0161.

Goyal A. et al(2019) reported that 9 patients(30%) developed SSI indrain group and 18 patients(60%) developed SSI in control
groupwith p-value 0.0195.

Patel PR et al(2019) reported that 8 patients(16%) developed SSI indrain group and 20 patients(40%) developed SSI in control
group.

Y. Sumi et al(2014) reported that 4 patients(16.7%) developed SSlin drain group and 13 patients (56.5%) developed SSI in
control group.

5). MEAN DURATION OF POST OPERATIVE STAY AMONG STUDY SUBJECTS In the present study the mean
duration of post operative stay was8.40+0 2.06days. Maximum 88.29% stayed for 6-10 days and 10.81% stayed for 10-15 days
and one case stayed for 22 days.

Nirupam et al(2020) reported that the mean duration of hospital stay was 13.65+/-1.39 days in drain group and 14.2+/- 1.75 days in
control group with p-value of 0.071.

Kagita R et al (2019) reported that the average post-operative stay with drain was 5 to 15 days. And without drain was 5 to 20
days . Vaghani Y L et al(2014) reported that the mean duration of hospital stay was 12 +/- 1.5 days in drain group and 18+/- 1.5
days in controlgroup.

6). CO-MORBIDITIES AND WOUND INFECTION:

In the present study, Out of 10 diabetic patients, 7 patients (70%) developed wound infection and out of 15 hypertensive patients,
3 patients (20%) developed wound infection. Association was tested using chi-square test and it was statistically significant
(p<.01).

Mathews MZ et al ( 2019) reported that 37 patients who wereincluded in the study were diabetic,out of which 25 patients (67.6%)
developed SSI compared to 10 patients (15.4%) whodeveloped SSI in the non-diabetic group.This was statisticallysignificant( p
value <0.001.)

REFERENCES:
1. Ozgok Kangal MK, Regan JP. Wound Healing. [Updated 2022 May 8]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022 Jan.
2. Andersen BM. Prevention of Postoperative Wound Infections. Prevention and Control of Infections in Hospitals. 2018
Sep 25:377-437. doi: 10.1007/978-3-319-99921-0_33. PMCID: PMC7122543.
3. Lakoh S, Yi L, Sevalie S, Guo X, Adekanmbi O, Smalle 10, Williams N, Barrie U, Koroma C, Zhao Y, Kamara MN,
Cummings-John C, Jiba DF, Namanaga ES, Deen B, Zhang J, Maruta A, Kallon C, Liu P, Wurie HR, Kanu JS, Deen GF,

IJSDR2305212] International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 1327


http://www.ijsdr.org/

ISSN: 2455-2631 May 2023 IJSDR | Volume 8 Issue 5

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Samai M, Sahr F, Firima E. Incidence and risk factors of surgical site infections and related antibiotic resistance in
Freetown, Sierra Leone: a prospective cohort study. Antimicrob Resist Infect Control. 2022 Feb 21;11(1):39. doi:
10.1186/s13756-022-01078-y. PMID: 35189952; PMCID: PMC8862228.

Andersen BM. Prevention of Postoperative Wound Infections. Prevention and Control of Infections in Hospitals. 2018
Sep 25:377-437. doi: 10.1007/978-3-319-99921-0_33. PMCID: PMC7122543.

Eming SA, Martin P, Tomic-Canic M. Wound repair and regeneration: mechanisms, signaling, and translation. Sci Transl
Med. 2014 Dec 3;6(265):265sr6. doi: 10.1126/scitransImed.3009337. PMID: 25473038; PMCID: PMC4973620.

Owens CD, Stoessel K. Surgical site infections: epidemiology, microbiology and prevention. J Hosp Infect. 2008 Nov;70
Suppl 2:3-10. doi: 10.1016/S0195-6701(08)60017-1. PMID: 19022115.

Alkaaki A, Al-Radi OO, Khoja A, Alnawawi A, Alnawawi A, Maghrabi A, Altaf A, Aljiffry M. Surgical site infection
following abdominal surgery: a prospective cohort study. Can J Surg. 2019 Apr 1;62(2):111-117. doi:
10.1503/cjs.004818. PMID: 30907567; PMCID: PMC6440888.

Bowler PG, Duerden BI, Armstrong DG. Wound microbiology and associated approaches to wound management. Clin
Microbiol Rev. 2001 Apr;14(2):244-69. doi: 10.1128/CMR.14.2.244-269.2001. PMID: 11292638; PMCID: PMC88973.
Negi V, Pal S, Juyal D, Sharma MK, Sharma N. Bacteriological Profile of Surgical Site Infections and Their
Antibiogram: A Study From Resource Constrained Rural Setting of Uttarakhand State, India. J Clin Diagn Res. 2015
Oct;9(10):DC17-20. doi: 10.7860/JCDR/2015/15342.6698. Epub 2015 Oct 1. PMID: 26557520; PMCID: PMC4625239.
Effectiveness of Subcutaneous Negative-pressure Drain in Cases of Infective Laparotomies Ankit Goyal!, Rajkamal
Kanojiya.

Henry George Liddell, Robert Scott, A Greek-English Lexicon, A , Ao._o-ceBnfic , Ao mdpo, ". www.perseus.tufts.edu.
Retrieved 2018-08- 02

Homer. The lliad, vol X1V. George Bell & Sons, London, 1904:299. Translated by Alexander Pope.

Galen (130-20 AD). MedicorumGraecorum Opera. Vol Ill, LipsiaeProstat in OfficinaLibraria Car. Cuoblochii 1824, Le
LocisAffectis. Edited by Kuhn DC: Tome VIII, lib V, chap 2, 304. As quoted by Beck CS. Wounds of the heart. Arch
Surg1926;13:205-27.

Adams DB. Abdominal gunshot wounds in warfare: a historical review. Mil Med 1983;148:15-20.

Quebbeman, Frances Elizabeth (1966). "Medicine In Territorial Arizona" (PDF). University of Arizona. Archived (PDF)
from the original on 10 December 2013. Retrieved 7 December 2013

ncbi.nlm.nih.gov/books/NBK333506/

Ahmed A, Azim A. Emergency Laparotomies: Causes, Pathophysiology, and Outcomes. Indian J Crit Care Med. 2020
Sep;24(Suppl 4):S183-S189. doi: 10.5005/jp-journals-10071-23612. PMID: 33354039; PMCID: PMC7724938.

Norman G, Dumville JC, Mohapatra DP, Owens GL, Crosbie EJ. Antibiotics and antiseptics for surgical wounds healing
by secondary intention. Cochrane  Database Syst Rev. 2016 Mar 29;3(3):CD011712.  doi:
10.1002/14651858.CD011712.pub2. PMID: 27021482; PMCID: PMC6599835.

Quilici FA, Dos Reis Neto JA, Cordeiro F, De Moraes SP, Ciquini SA, Nogueira LAL, et al.Hemorrhoidectomys post-
surgical. Lidocaine plus Neomycin sulfate unguent topical use with or without hyaluronidase. Revista Brasileira de
Medicina 1998;55(11):911-18. [Google Scholar]

Use of Southampton Scoring for Wound Healing in Post-surgical Patients: Our Experience in Semi-urban Setup.

Herman TF, Bordoni B. Wound Classification. [Updated 2022 Apr 28]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022 Jan.

Kamel C, McGahan L, Mierzwinski-Urban M, et al. Preoperative Skin Antiseptic Preparations and Application
Techniques for Preventing Surgical Site Infections: A Systematic Review of the Clinical Evidence and Guidelines
[Internet]. Ottawa (ON): Canadian Agency for Drugs and Technologies in Health; 2011 Jun. Appendix 1, Classification
of surgical wounds.

Alhajj M, Goyal A. Physiology, Granulation Tissue. [Updated 2021 Oct 30]. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2022 Jan-

Ramesh BA, Evans JT, BK J. Suction Drains. [Updated 2022 Jul 7]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2022 Jan-

Zuo Jun Zhen, Eric C.H. Lai, Qing Han Lee, Huan Wei Chen, Wan Yee Lau, Feng Jie Wang. Conventional wound
management versus a closed suction irrigation method for infected laparotomy wound — a comparative study.
International Journal of Surgery 9 (2011) 378-381.

Vashist M, Singla A, Malik V, et al. Abdominal wall closure in the presence of sepsis: role of negative suction. Int J Surg
2013;29:1.

Yagnesh Vaghani, Jeeten Chaudhari, Sudhir Navadiya. A study of subcutaneous negative pressure closure versus simple
closure in laparotomy wound of ileal perforation. Int J Med Sci Public Health 2014;3:24-26.

Nasta AM, Deolekar SS, Bajaj JS. Role of subcutaneous drains in reducing the incidence of incisional surgical site
infections post emergency abdominal surgery-a prospective study of 100 cases. Int J Health Sci Res. 2015;5(9):119-24.)
Manzoor B, Heywood N, Sharma A. Review of subcutaneous wound drainage in reducing surgical site infections after
laparotomy. Surgery research and practice. 2015 Dec 13;2015.

Jyothi Bindal, Geetanjali Munda., a clinical study to compare drain versus no drain in post cesarean section. International
journal of Reproduction, Contraception, Obstetrics and Gynecology.2017 Sep;6(9):3903-3906

Fahmi MM, Hamza HA, El-Nasr IA, Khalaf MT. Routine subcutaneous drains versus no drains in repeated elective and
emergent cesarean sections. Menoufia Medical Journal. 2018 Jan 1;31(1):46.

IJSDR2305212] International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 1328


http://www.ijsdr.org/
https://www.jmgumst.com/abstractArticleContentBrowse/JMGUMST/21259/JPJ/fullText#aff1
https://scholar.google.com/scholar_lookup?journal=Revista+Brasileira+de+Medicina&title=Hemorrhoidectomys+post-surgical.+Lidocaine+plus+Neomycin+sulfate+unguent+topical+use+with+or+without+hyaluronidase&author=FA+Quilici&author=JA+Dos+Reis+Neto&author=F+Cordeiro&author=SP+De+Moraes&author=SA+Ciquini&volume=55&issue=11&publication_year=1998&pages=911-18&

ISSN: 2455-2631 May 2023 IJSDR | Volume 8 Issue 5

32.

33.

34.

35.

36.

Dehkhoda S, Pour NA, Roozegar R. Reducing Surgical Site Infection by Placing Subcutaneous Drain in the Obese
Patients. Journal of Diseases. 2017 Jul 4;4(2):21-6.

Patel PR, Koyani HB. Role of subcutaneous drain in class Il and class IV laparotomy wound. International Surgery
Journal. 2019 Apr 29;6(5):1495-9.

Goyal A, Kanojiya R. Effectiveness of Subcutaneous Negative-pressure Drain in Cases of Infective Laparotomies.
Journal of Mahatma Gandhi University of Medical Sciences & Technology. 2019 May;4(2):36.

Vishwanath Pai,Sana Aboosalih,Dinesh Balaji,K R Manoj Prabu. The role of subcutaneous negative suction drains in
exploratory Laparotomy for peritonitis.International Journal of Scientific Research. Volume-8 | Issue-11 | November -
2019 | PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Kagita R, Mulla SA, Pai BS, Desai M. Subcutaneous negative pressure versus simple closure of skin incision following
an emergency laparotomy: a randomized control study. International Surgery Journal. 2019 Mar 26;6(4):1230-7.

IJSDR2305212| International Journal of Scientific Development and Research (IJSDR) www.ijsdr.org | 1329


http://www.ijsdr.org/

