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ABSTRACT

Background: Wound complications such as infection, seroma and dehiscence are more common in obese women after
caesarean section. The use of subcutaneous drains has been proposed to minimize postoperative complication. This
study aimed to evaluate the effectiveness of subcutaneous drains in reducing wound complications among obese women
undergoing caesarean section.

Methods: A randomized controlled trial was conducted at Government Medical College, Akola, over 18 months. A
total of 150 obese women undergoing caesarean section were randomized into two groups: Group A (with subcutaneous
drain) and Group B (without drain). Both groups were comparable in age, parity, BMI and haemoglobin levels.
Postoperative complications were assessed, along with duration of hospital stay and time to suture removal.

Results: Women without drains experienced significantly higher wound complications: superficial infection (17.5% vs
7.14%, p<0.05), deep infection (12.5% vs 4.29%, p<0.05) and seroma formation (27.5% vs 7.14%, p<0.001). Wound
gape (20% vs 10%) and postoperative fever (15% vs 5.71%) were also more common in the no-drain group. Mean
hospital stay and suture removal time were significantly shorter in the drain group (p<0.001).

Conclusions: Subcutaneous drain placement after caesarean section in obese women significantly reduces wound
infection, seroma formation and postoperative morbidity, leading to faster recovery and shorter hospital stays. Routine
use of drains may be beneficial in this high-risk population.
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INTRODUCTION

Caesarean section (CS) remains one of the most commonly
performed surgical procedures worldwide and continues to
be essential for ensuring maternal and fetal safety. Despite
advancements in aseptic techniques and perioperative
care, surgical site infections (SSIs) still contribute
significantly to maternal morbidity and prolonged
hospitalization.! Obesity is an important and increasingly
prevalent risk factor, primarily because adipose tissue has
poor vascularity, increased dead space and delayed healing
capacity.? With the global rise in obesity, the proportion of
obese women undergoing CS has increased markedly.®

Evidence consistently shows that obese women have a
two- to threefold higher risk of postoperative wound
complications compared to non-obese women.* These may
include seroma, hematoma, wound dehiscence, infection
and delayed healing, all of which increase discomfort,
recovery time and healthcare costs.®

Various preventive strategies have been explored,
including improved surgical techniques, appropriate
antibiotic prophylaxis, subcutaneous tissue closure and the
use of drains.® Subcutaneous drains aim to reduce fluid
accumulation in the wound space, thereby lowering the
risk of infection and promoting healing.” However, their
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benefit remains controversial: some studies report
improved outcomes, whereas others find no significant
advantage.®°

Given the rising rates of both obesity and caesarean
deliveries in India, there is a need for evidence tailored to
this population. This study was designed to compare
postoperative wound outcomes in obese women
undergoing caesarean section with and without
subcutaneous drain placement. By evaluating the
effectiveness of drains in reducing wound complications,
the study aims to provide clinically relevant guidance for
improving surgical care in this high-risk group.

METHODS

This prospective randomized controlled study was
conducted in the Department of Obstetrics and
Gynaecology, Government Medical College and Hospital,
Akola, Maharashtra, over a period of 18 months (January
2023 to June 2025), after obtaining Institutional Ethics
Committee approval and informed written consent from all
participants. A total of 150 obese women (BMI >28 kg/m?)
undergoing caesarean section were included. Women were
randomly divided into two groups of with 70 participants
in Group A who had subcutaneous drain inserted before
wound closure and 80 participants in Group B who did not
have any drain inserted.

The study included obese women with a body mass index
(BMI) greater than 28 kg/m?2 who underwent either elective
or emergency caesarean section at or beyond 37 weeks of
gestation with a singleton pregnancy. Women were
excluded from the study if they had pre-existing medical
disorders such as diabetes mellitus or hypertension, were
immunocompromised or had intrapartum or postpartum
complications (like postpartum haemorrhage,
chorioamnionitis, bowel and bladder injury). Patients with
multiple gestation, polyhydramnios or known coagulation

disorders were also excluded to eliminate confounding
factors that could independently affect wound healing or
postoperative outcomes.

Procedure

All surgeries were performed under regional anaesthesia
by senior obstetricians. A Pfannenstiel incision was used
in all cases. After delivery of the baby and placenta,
haemostasis was secured. The subcutaneous tissue
thickness was measured with sterile callipers. In Group A,
a closed suction drain (Romovac) was placed in the
subcutaneous layer and brought out through a separate stab
incision before skin closure with Ethilon 1-0 interrupted
sutures. In Group B, the wound was closed without drain
placement.

Postoperative care and follow-up

Both groups received standard antibiotic prophylaxis and
postoperative care. The drain was removed after 48-72
hours once the collection was <5cc/day. Wound
assessment was done on postoperative days 3, 5 and 7 and
during suture removal on day 10. Outcomes measured
were wound infection, seroma, hematoma, wound gape,
postoperative fever, pain and duration of hospital stay.

Data were analyzed using SPSS version 25. Chi-square
test and Student’s t-test were applied and p<0.05 was
considered statistically significant.

RESULTS

A total of 150 obese women (BMI1>28 kg/m?2) undergoing
caesarean section were analysed i.e., 70 in the drain group
(Group A) and 80 in the no-drain group (Group B). Both
groups were comparable in terms of age, parity, BMI and
indication for caesarean section.

Table 1: Demographic characteristics of study participants.

Group B (No drain) n=80 Statistical test, P value

Variable Group A (Drain) n=70
Age (in years)
18-24 9 (12.86%)
25-29 17 (24.29%)
30-36 23 (32.86%)
>36 21 (30.00%)
Parity
Primi 23 (32.86%)
Gravida 2 30 (42.86%)
Gravida 3 17 (24.29%)
BMI (kg/m?)
28-32 28 (40.00%)
33-36 22 (31.43%)
>36 20 (28.57%)
. Mean+SD
Hemoglobin (g/dl) 10.4+1.2
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11 (13.75%)
19 (23.75%)
26 (32.50%)
24 (30.00%)

27 (35.00%)
34 (42.50%)
19 (22.50%)

30 (37.50%)
27 (33.75%)
23 (28.75%)
Mean+SD
10.2+1.3

Chi-square=0.028, 0.99

Chi-square=0.014, 0.99

Chi-square=0.12, 0.94

t=1.05

0.296
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Table 2: Association between risk factors and postoperative wound complications.

| Risk factor Complications Complications absent P value
BM1>32 kg/m2 28 (73.7%) 34 (30.3%) 22.4 <0.001
Subcutaneous 0 0
thicknesss2 om 30 (78.9%) 40 (35.7%) 19.6 <0.001
Emergency caesarean 21 (55.3%) 36 (32.1%) 5.83 0.016
Hb<10 g/dl 12 (31.6%) 14 (12.5%) 6.01 0.014

Table 3: Comparison of wound complications between drain and no-drain groups.

Group B (No drain) n=80

Seroma 5 (7.14%) 22 (27.5%) 0.045
Superficial SSI 5 (7.14%) 14 (17.5%) 4.85 0.028
Deep SSI 3 (4.29%) 10 (12.5%) 4.16 0.041
Postoperative fever 4 (5.71%) 12 (15%) 5.0 0.025

Table 4: Comparison of postoperative recovery parameters.

I Parameter Group A (Drain) P value
Mean VAS pain score 4.2+0.8 5.1+0.9 0.002
Mean hospital stay (days) 49+1.1 6.2+1.3 <0.001
Mean suture removal (day) 9.3+1.2 11.1+1.4 <0.001

Table 5: Independent predictors of wound complications (logistic regression).

| Variable ~ Odds atrio (95% CI) P value
No subcutaneous drain 3.15 (1.39-7.12) 0.006
BMI1>32 kg/m? 2.78 (1.23-6.29) 0.014
Subcutaneous thickness>2 cm 2.44 (1.07-5.58) 0.032

The mean age was 27.9+4.2 years in Group A and
28.1+3.8 years in Group B (t=0.73). The mean BMI was
31.6£2.4 kg/m?2 in Group A and 32.0+2.1 kg/m? in Group
B (t=0.38). The proportions of elective caesarean sections
(60% vs 64%), emergency procedures (40% vs 36%) and
mean preoperative haemoglobin levels (10.4+1.2 vs
10.2+1.3 g/dl) did not differ significantly between the two
groups (t>0.05). This indicates that both groups were well
matched at baseline indicating good randomization.

Association of risk factors with wound complications

Overall wound complications were seen in 25.3% of the
study population. Higher BMI (>32 kg/m?), subcutaneous
tissue thickness >2 cm and emergency caesarean section
were significantly associated with increased wound
morbidity (p<0.05), whereas parity and haemoglobin
levels showed no significant correlation (p>0.05). Higher
BMI, greater subcutaneous thickness and emergency
surgeries were significantly associated with postoperative
wound complications.

Comparison of wound complications between groups

Wound-related complications were significantly higher in
the no-drain group compared to the drain group. Seroma
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formation was the most frequent issue, occurring in 28%
of women without drains versus only 7.14% of those with
drains (p=0.045). Superficial and deep infections were also
significantly lower in the drain group (p<0.05). Wound
gape and hematoma rates were lower in the drain group but
did not reach statistical significance. Use of subcutaneous
drain significantly reduced seroma formation, infection
rates and postoperative fever.

Other postoperative findings

Wound gape occurred in 7% of women in the drain group
and 16% in the no-drain group (p=0.046), while hematoma
formation was 2.7% vs 6.7% respectively (p=0.31). These
differences were not statistically significant. Pain scores
(VAS), duration of hospital stay and suture removal time
were significantly shorter among those with drains.
Women who developed any wound complication had a
mean hospital stay of 7.1+1.4 days compared to 5.0+1.1
days among those without complications (p<0.001).

Multivariate analysis
Multivariate logistic regression confirmed that absence of

subcutaneous drain (OR=3.15, 95% CI: 1.39-7.12,
p=0.006), BMI>32 kg/m? (OR=2.78, p=0.014) and
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subcutaneous thickness>2 cm (OR=2.44, p=0.032) were
independent  predictors of postoperative  wound
complications.

DISCUSSION

In this randomized controlled study, the use of
subcutaneous drains in obese women undergoing
caesarean section significantly reduced seroma formation,
wound infection and postoperative morbidity. The
findings corroborate the results of several previous studies.
Hellums et al and Ramsey et al, reported a two-fold
reduction in wound infection with drain use in obese
women.*%1 Similarly, Gwynne Jones et al, observed that
subcutaneous drains prevented seroma formation in
patients with subcutaneous tissue thickness >2 cm.*?

In the present study, seroma formation was significantly
higher in the no-drain group (27.5%) compared with the
drain group (7.14%) (p<0.001). This aligns with the work
of Vermillion et al, who found seroma rates of 8% versus
25% with and without drains respectively.® The likely
mechanism is prevention of dead space accumulation that
can harbour fluid and bacteria.'*

Superficial and deep wound infections were also
significantly reduced in the drain group. This is consistent
with the findings of Cardosi et al who demonstrated a 40%
reduction in wound infections with prophylactic drains.®
In contrast, some studies such as Chelmow et al found no
significant difference, attributing the outcomes more to
surgical technique and antibiotic prophylaxis.’® Wound
gape and hematoma showed a lower but statistically non-
significant trend towards reduction in the drain group,

similar to the observations of Myles et al and Combs et
al.l7'18

Mean hospital stay and suture removal time were
significantly shorter in the drain group, indicating earlier
recovery and reduced morbidity. This finding supports the
results of Walraven et al who demonstrated that early
discharge was feasible with drain use.r®* Concerns
regarding pain or foreign body reactions due to the drain
were minimal in our study and mean pain scores were
significantly lower in the drain group. This may be due to
reduced local inflammation and tension caused by fluid
accumulation.?’ Overall, the findings of this study suggest
that subcutaneous drains are particularly beneficial in
obese women with subcutaneous fat >2 cm, where the risk
of fluid accumulation is high. Routine use may not be
necessary for lean women or those with thin subcutaneous
layers.

This study was conducted at a single centre with a modest
sample size, which may limit wider applicability.
Variations in surgical technique and postoperative care
could not be fully controlled and the follow-up period was
limited to early postoperative outcomes only.
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CONCLUSION

Subcutaneous drain placement after caesarean section in
obese women significantly reduces seroma formation,
wound infection and postoperative fever, leading to shorter
hospital stays and earlier recovery. Routine use of drains
in obese patients (BMI>28 kg/m?) with subcutaneous
tissue thickness >2 cm is recommended to minimize
wound-related morbidity. While the use of drains may add
a minor procedural step, its impact on reducing
postoperative infection, need for prolonged antibiotics and
hospital stay is both clinically and economically
significant.  Therefore, routine placement of a
subcutaneous drain should be considered in obese
parturient undergoing caesarean delivery, particularly in
those with thick subcutaneous fat or undergoing
emergency procedures. In conclusion, subcutaneous drain
insertion is a simple, cost-effective and evidence-based
intervention that can meaningfully reduce postoperative
wound complications, enhance recovery and improve
overall maternal outcomes in obese women after caesarean
section.
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