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INTRODUCTION 

Caesarean section (CS) is one of the most common 

operations in modern obstetrics.1 The most common 

complication of CS seen are superficial surgical site 

complications including sepsis, suture breakdown and 

seroma formation.2 These complications are higher in 

obese patients. Seroma formation can further lead to 

abscess formation, calcification of the seroma, poor 

cosmetic result with unsatisfactory appearance of the 

surgical scar.3 It can lead to increase in hospital stay and 

increased morbidity alongside unnecessary patient 

suffering and decreased quality of life.4 There is 

documented beneficial effect of surgical drain in obese 

gravida patients undergoing caesarean section.5 The 

advantage of a subcutaneous drain is drainage of blood or 

serous fluid which may accumulate in subcutaneous space 

and can cause post-op pain and provide a good medium for 

microbial growth and infection.6 Negative suction in 
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ABSTRACT 

Background: Seroma is a sterile collection of serous fluid in the subcutaneous tissue. The incidence ranges from 15-

81%. Prophylactic drainage of wounds is aimed to reduce the wound complications and thereby the associated 

morbidity. Obese patients are at higher risk. There is documented beneficial effect of subcutaneous drains in obese 

gravida patients undergoing caesarean delivery. The most common complications of cesarean section (CS) are 

superficial surgical site complications including sepsis, seroma formation and breakdown. The likelihood of seroma 

formation without drains is 7.5 times more. Hence this study was conducted to assess the efficacy of syringe suction 

drainage system in prevention of seroma formation in patients undergoing CS. 

Methods: The study was conducted in the Department of Obstetrics and Gynaecology at the Dr. Vithalrao Vikhe Patil 

Foundation’s Medical College and Hospital over a period of twelve months from December 2019 to December 2020. 

A comparative study was conducted on 100 patients who had undergone lower segment caesarean section and had a 

subcutaneous layer of more than 1.5 cm. We used a drainage system made of a nasogastric tube no 10 attached to a 10 

cc disposable syringe creating negative pressure for 50 of those patients. 

Results: Out of 50 patients in whom the drain was not used 7 developed discharge from wound and 2 patients developed 

wound gape while only 2 patients developed discharge from wound among those who had the drain placed. 

Conclusion: The syringe suction drain system is an efficient and cost effective method for prevention of subcutaneous 

seroma in patients undergoing CS 
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subcutaneous space has shown to reduce the incidence of 

infection by evacuation of collected fluid. Negative 

suction improves the healing capacity of the wound by 

reducing the bacterial load. Therefore, one of the routine 

practices is to use a subcutaneous drain in obese women to 

drain blood or serous fluid which may accumulate in the 

subcutaneous space.7 

Here we introduce a syringe suction drainage system made 

of a nasogastric tube no 10 and a 10 cc disposable syringe 

as a cost effective method to drain the subcutaneous space. 

Aim  

Aim of the research was to study the efficacy of syringe 

suction drainage system for prevention of subcutaneous 

seroma formation as compared to abdominal closure 

without a drain.  

Objectives  

Objectives were to observe the efficacy of syringe suction 

drainage system for subcutaneous drainage to prevent 

seroma formation after caesarean section; and to study the 

cost effectiveness of the syringe suction drainage system.  

METHODS 

Type 

It was a prospective interventional study. 

Study setting 

The study was conducted in the Department of Obstetrics 

and Gynaecology at the Dr. Vithalrao Vikhe Patil 

Foundation’s Medical College and Hospital over a period 

of twelve months from December 2019 to December 2020. 

Study population 

The study population consisted of women undergoing CS. 

Inclusion criteria 

The study included patients delivering by CS, pregnant 

patients with a body mass index (BMI) >30 kg/m2 in 

pregnancy, and subcutaneous tissue thickness more than 2 

cm (measured using the scalpel handle which was then 

measured against a standard ruler). 

Exclusion criteria 

Patients with vertical scars, accidental removal of the 

drain; patients who had intraoperative complications; 

subcutaneous tissue thickness less than 2 cm; co-

morbidities affecting seroma formation like diabetes 

mellitus, anemia; and patients on immuno-suppressive 

drugs were excluded. 

Procedure 

A syringe suction drainage system was created using a 

nasogastric tube no. 10 attached to a 10 cc disposable 

syringe for creating a negative pressure. The nasogastric 

tube no 10 was perforated on one end and the corrugated 

tube was introduced into the cavity to be drained and 

anchored to the skin in the standard fashion. It was 

connected to a 10 cc syringe. The piston of the syringe was 

then withdrawn to create a vacuum within the barrel and 

the connected tube. A constant negative pressure was 

maintained in this way. The entire assembly was strapped 

to a convenient site using a strip of transpore. 

 

Figure 1: Image of the syringe suction drainage 

system in situ. 

Sample size 

The sample size was calculated using OpenEpi method.18 

Results are rounded up to the nearest integer. 

Table 1: Calculation of Odd's Ratio. 

X-sectional, cohort and randomized 

clinical trial 
Value 

Two-sided significance level (1-alpha) 95 

Power (1-beta, % chance of detecting) 80 

Ratio of sample size, unexposed/exposed 1 

Percent of unexposed with outcome 42 

Percent of exposed with outcome 14 

Odds ratio 0.22 

Risk/prevalence ratio 0.33 

Risk/prevalence difference -28 

Table: Calculation of sample size.8,9 

Parameter Kelsey Fleiss 
Fleiss with 

CC 

Sample size exposed 40 39 46 

Sample size non-

exposed 
40 39 46 

Total sample size 80 78 92 

CC=continuity correction 
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Data analysis 

Data was analyzed using graph pad software. Test of 

significance used was the Chi square test. 

50 patients were taken in each group. 100 patients were 

included in the study. They were divided into two groups. 

In the first group, Group A-our syringe suction drainage 

system was used while in the second, group B, no drain 

was used. Both groups were given the same pre-operative 

and post-operative antibiotic prophylaxis and standard 

care was equally maintained in both the groups. 

RESULTS 

The patients in the study ranged from 20 years to 35 years. 

There were 15 patients between 20-25 years in group A 

and 19 in the same age range in group B. From 25-30 years 

age, 23 patients and 20 patients were in group A and group 

B respectively. And there were 12 patients between 30-35 

years in group A whereas there were 11 in that age range 

in group B. 

Table 3: Distribution of patients according to age. 

Age in years Group A Group B 

20-25  15 19 

25-30  23 20 

30-35  12 11 

Among the patients that were included in the study, 17 

patients in group A were primipara and 13 patients in 

group B were primipara. While the number of multiparas 

in group A and group B were 33 and 36 patients 

respectively 

Table 4: Distribution of patients according to parity. 

Parity Group A Group B 

Primipara 17 14 

Multipara 33 36 

Among the total 33 multipara patients in group A, 19 

patients had undergone a previous caesarean section while 

14 patients had had a vaginal delivery. Whereas in group 

B among the total 36 multipara patients, 24 were previous 

scar patients and 12 patients had delivered vaginally 

previously. 

Table 5: Distribution of patients according to mode of 

previous delivery. 

Age in years Group A Group B 

Previous caesarean section 19 24 

Previous vaginal delivery 14 12 

Total 33 36 

Among the total patients selected for the study, in group 

A, 20 patients had a subcutaneous fat thickness between 2-

2.5 cm. 26 patients between 2.5-3 cm and 4 patients had a 

subcutaneous fat thickness more than 3cms. Among the 

patients in group B, 25 patients had a subcutaneous fat 

thickness between 2-2.5, 23 patients between 2.5-3 cm, 

and 2 patients had a subcutaneous fat thickness more than 

3 cm. 

Table 6: Distribution of patients according to 

thickness of subcutaneous fat. 

Subcutaneous fat thickness 

(cm) 
Group A Group B 

>3 4 2 

2.5-3  26 23 

2-2.5  20 25 

In group A, out of 50 patients in whom the drainage system 

was used 15 patients developed serous discharge, 7 

developed infection and 2 developed wound gape. While 

in group B, in whom no drain was used, 26 patients 

developed serous discharge, 12 developed infection and 8 

developed wound gape. There was a significant difference 

between group A and group B with better wound healing 

and decreased wound seroma formation in group B. 

Table 7: Distribution of patients according to 

presence of seroma formation. 

Seroma formation Group A Group B 

Yes  15 26 

No  35 24 

 

Figure 1: Distribution of patients according to 

presence of seroma formation. 

 

Figure 2: Distribution of patients according to wound 

complications. 
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Table 8: Distribution of patients according to wound 

complications. 

Wound complications Group A Group B 

Infections  7 12 

Dehiscence 2 8 

DISCUSSION 

Prophylactic drainage of wounds is aimed to reduce the 

wound complications and thereby morbidity. Obese 

patients are at more risk.5 India had the largest number of 

overweight and obese pregnant women (4.3 million), 

which accounted for 11.1% in the world.10 The objective 

of the present study was to determine whether 

subcutaneous drainage can reduce complications in obese 

patients undergoing caesarean section. 

In a study conducted by Gates and Anderson, the patients 

did not show any benefit from wound drainage after 

caesarean section.11 In 2018, a study conducted by Hyldig 

and Vinter concluded that prophylactic use of negative 

pressure therapy reduced the risk of surgical site infection 

in obese women undergoing caesarean section.13 Allaire et 

al compared the use of subcutaneous susture closure with 

subcutaneous drain in women undergoing caesarean 

delivery. These investigators demonstrated a reduction in 

the wound complication rate in women who received 

subcutaneous drain when compared with women treated 

with suture closure or those receiving neither drain or 

subcutaneous suture closure.14,15 In a study conducted by 

Gunatilake in 2017, the results of this study are consistent 

with other data that suggest that negative pressure therapy 

may reduce wound complications in high-risk women.16 In 

a study conducted by Bindal et al in 2017 on a group of 50 

patients where drain was not used the incidence of seroma 

formation was found to be 26% i.e. 13 cases and out of the 

50 patients in whom drain was used the incidence of 

seroma formation was found to be 10% i.e. 5 cases.2 These 

findings were found to be comparable to our study. 

The syringe suction drainage system reduces post-

operative seroma formation therefore reducing the pain 

and morbidity in the patient. This in turn prevents 

prolonged hospital stay and its further financial burden on 

the patient. The syringe suction drainage system is cost 

effective as compared to others commonly used like 

romovac, redivac, tenrose, flexivac drainage systems.17 

The cost of an arrangement is approximately Rs. 60 i.e. 

less than ten times the cost of the others. It is simpler to 

operate, easily available even at public health centres 

(PHCs) and therefore very suitable for a rural hospital 

setting. 

Limitations  

This study was a small scale study that was carried out with 

a sample size of 100 patients due to limitations in resources 

and difficulty in patients fitting in the inclusion and 

exclusion criteria. Patients who had undergone previous 

vertical scars (from previous caesarean section or previous 

laparotomy scars) were excluded from the study and 

therefore the efficacy of the syringe suction drainage 

system in preventing seroma in patients with vertical scars 

could not be evaluated. 

CONCLUSION 

The use of negative suction drainage in subcutaneous 

space post caesarean section in obese women reduces the 

incidence of postoperative seroma formation. The syringe 

suction drainage system is an efficient and cost effective 

drain for this purpose. 
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