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INTRODUCTION  
Elective abdominal surgery constitutes a substantial 
proportion of the surgical workload in tertiary care hos-
pitals worldwide. Advances in surgical techniques, an-
esthesia, and perioperative care have significantly re-
duced morbidity and mortality associated with these 
procedures. Despite these improvements, postoperative 
complications such as surgical site infection, seroma 
formation, anastomotic leakage, and prolonged ileus 
continue to contribute to patient discomfort, extended 
hospital stay, and increased healthcare costs [1,2]. Strat-
egies aimed at minimizing postoperative complications 
while promoting faster recovery remain an important 
area of surgical research. 
 

The placement of surgical drains following abdominal 
surgery has traditionally been considered a routine prac-
tice. Drains are intended to evacuate collections, detect 
early leaks or bleeding, and reduce the risk of infection 
by preventing fluid accumulation at the operative site 
[3]. This rationale has historically supported their wide-
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spread use across a range of elective abdominal proce-
dures. However, the routine placement of drains has 
increasingly been questioned in the context of modern 
surgical practice, particularly in uncomplicated elective 
surgeries [4]. 
 

Several studies have suggested that surgical drains may 
not provide the anticipated protective benefits and may 
instead contribute to adverse outcomes. Drains can act 
as a foreign body, providing a potential conduit for as-
cending infection and increasing the risk of surgical site 
infection [5]. In addition, the presence of a drain may 
cause increased postoperative pain, restrict early mobili-
zation, and negatively impact patient comfort and satis-
faction [6]. These factors may collectively delay recov-
ery and prolong hospitalization, which contradicts the 
principles of enhanced recovery after surgery protocols 
[7]. 
 

The concept of avoiding routine drain placement has 
gained momentum alongside the adoption of minimally 
invasive surgical techniques. Laparoscopic surgery, by 
virtue of reduced tissue trauma and improved hemosta-
sis, has further diminished the perceived need for 
prophylactic drainage in many elective procedures [8]. 
Studies in procedures such as laparoscopic cholecystec-
tomy and colorectal surgery have demonstrated that 
omitting routine drains does not increase postoperative 
complications and may be associated with faster recov-
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ery and reduced length of hospital stay [9,10]. 
 

Despite accumulating evidence, the practice of drain 
placement remains highly variable and often influenced 
by surgeon preference rather than standardized guide-
lines [11]. In many institutions, drains continue to be 
used routinely due to concerns about undetected leaks 
or postoperative collections, particularly in resource-
limited settings where access to advanced imaging may 
be constrained [12]. This variability underscores the 
need for institution-specific evidence to guide rational 
decision-making. 
 

Elective abdominal surgeries encompass a heterogene-
ous group of procedures involving varying degrees of 
tissue dissection and contamination risk. The balance 
between potential benefits and harms of drain place-
ment may differ across surgical contexts. Therefore, 
extrapolation of findings from one procedure to another 
may not always be appropriate [13]. Comparative stud-
ies focusing on a broad elective abdominal surgery pop-
ulation can provide pragmatic insights that are directly 
applicable to routine clinical practice. 
 

From a patient-centered perspective, reducing unneces-
sary interventions is a key component of quality surgi-
cal care. Avoiding routine drains may contribute to re-
duced postoperative pain, improved mobility, and en-
hanced overall patient experience [14]. Additionally, 
shorter hospital stays and fewer postoperative complica-
tions have significant implications for healthcare sys-
tems, particularly in high-volume tertiary care centers 
where bed availability and cost containment are critical 
concerns [15]. 
 

In low- and middle-income countries, where healthcare 
resources are often stretched, evidence-based simplifi-
cation of surgical practices is especially important. 
Eliminating interventions that do not confer clear bene-
fit can optimize resource utilization without compromis-
ing patient safety [16]. Studies conducted in such set-
tings are essential to validate global recommendations 
within local healthcare environments. 
 

Given the ongoing debate surrounding routine drain 
usage, there remains a need for well-designed compara-
tive studies that evaluate postoperative outcomes in 
patients undergoing elective abdominal surgery with 
and without drains. Such studies can help clarify wheth-
er routine drainage offers measurable advantages or 
whether selective drain use based on intraoperative 
findings is a more appropriate strategy [17, 18]. 
 

The present study was undertaken in a tertiary care hos-
pital to compare postoperative complications between 
patients undergoing elective abdominal surgery with 
drain placement and those without drains. By evaluating 
outcomes such as surgical site infection, postoperative 
pain, seroma formation, and length of hospital stay, this 
study aims to provide clinically relevant evidence to 
inform surgical decision-making and contribute to the 
growing body of literature advocating rational and pa-
tient-centered surgical care.  
 

MATERIALS AND METHODS 
Study Design: This study was designed as a prospec-
tive comparative observational study aimed at evaluat-

ing the role of routine surgical drain placement following 
elective abdominal surgery. The comparative approach 
was chosen to assess real-world outcomes associated with 
drain usage, given the ongoing debate regarding its neces-
sity in uncomplicated elective procedures [3,4]. The study 
compared postoperative complications and recovery pa-
rameters between patients with drains and those without 
drains. 

Place of Study 
The study was conducted at the Department of General 
Surgery, Government Medical College and Government 
General Hospital, Mahabubnagar, Telangana, India. This 
institution functions as a tertiary care referral center and 
provides surgical services to both urban and rural popula-
tions. A wide range of elective abdominal surgical proce-
dures are routinely performed at this center, making it an 
appropriate setting to evaluate outcomes related to drain 
usage [1,12]. 

Duration of Study 
The study was carried out over a period of 18 months, 
from March 2024 to September 2025. This duration was 
considered adequate to achieve the desired sample size 
and to ensure uniform postoperative follow-up during the 
hospital stay [2]. 

Study Population and Sample Size 
Patients admitted for elective abdominal surgery during 
the study period were screened for eligibility. Based on 
case load and feasibility, a sample size of approximately 
50 to 60 patients was included. Similar sample sizes have 
been used in comparable observational studies evaluating 
postoperative outcomes related to drain placement [6,9]. 
Patients were enrolled consecutively after meeting the 
inclusion and exclusion criteria. 

Inclusion Criteria 
Patients aged 18 years and above undergoing elective 
abdominal surgery were included in the study. Only pa-
tients undergoing planned, uncomplicated procedures 
were considered. Patients who provided written informed 
consent and were willing to comply with postoperative 
follow-up were enrolled. 

Exclusion Criteria 
Patients undergoing emergency abdominal surgeries were 
excluded, as emergency settings are associated with high-
er contamination rates and mandatory drain usage [13]. 
Patients with intraoperative findings such as gross con-
tamination, bowel perforation, peritonitis, or active bleed-
ing were excluded. Patients with immunocompromised 
states, including those on long-term steroid therapy or 
chemotherapy, were excluded due to altered wound heal-
ing and infection risk [5]. Patients with poorly controlled 
diabetes mellitus and those requiring mandatory drain 
placement based on intraoperative judgment were also 
excluded. 

Group Allocation 
Patients were allocated into two groups based on in-
traoperative management. Group A included patients in 
whom a surgical drain was placed at the end of the proce-
dure. 
Group B included patients in whom no drain was placed. 
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The decision regarding drain placement was left to the 
operating surgeon and was based on standard surgical 
judgment, reflecting routine clinical practice [11]. This 
approach was chosen to maintain external validity and 
applicability to real-world settings. 

Surgical Technique and Perioperative Care 
All surgical procedures were performed by experienced 
general surgeons using standardized operative tech-
niques. Strict aseptic precautions were maintained. Peri-
operative antibiotic prophylaxis was administered ac-
cording to institutional protocol, consistent with recom-
mended guidelines to reduce surgical site infections [7]. 
Intraoperative hemostasis was ensured in all cases 
[Figure 1]. 

Postoperative Management 
Postoperative care was standardized for both groups to 
minimize confounding variables. Analgesia was admin-
istered using a uniform protocol. Early ambulation was 
encouraged, and oral intake was initiated as per patient 
tolerance, in line with enhanced recovery principles 
[7,14]. In patients with drains, daily monitoring of drain 
output and character was performed. Drains were re-
moved once the output was minimal and nonpurulent, 
following accepted surgical practice [Figure 1] [3]. 

Figure 1: Intraoperative view of an elective open ab-
dominal surgery- typical operative setup and placement 
of drainage used during elective abdominal procedures 
for postoperative fluid management 
 

Outcome Measures 
Primary outcome measures included the incidence of 
surgical site infection, seroma or fluid collection, and 
wound-related complications. These outcomes were 
selected based on their clinical relevance and frequent 
association with drain placement [5,9]. 
Secondary outcome measures included postoperative 
pain assessed using the visual analog scale, time to am-
bulation, and length of hospital stay. These parameters 
reflect patient comfort, recovery, and healthcare re-
source utilization [6,15]. 

Data Collection 
Data were collected using a structured proforma that 
included demographic details, comorbidities, type of 
surgery performed, intraoperative findings, and postop-
erative outcomes. Patients were followed daily during 
their hospital stay. Postoperative wound assessment was 
performed according to standard definitions to ensure 
consistency [2,5]. 
 

STATISTICAL ANALYSIS  
 

Data were entered into a spreadsheet and analyzed using 
standard statistical software. Continuous variables were 

expressed as mean and standard deviation, while categori-
cal variables were expressed as frequencies and percent-
ages. The Student t test was used to compare continuous 
variables between groups, and the chi square test or Fish-
er exact test was used for categorical variables. A p value 
of less than 0.05 was considered statistically significant. 
These statistical methods have been widely used in simi-
lar comparative surgical studies [6,10]. 

Ethical Considerations 
The study protocol was reviewed and approved by the 
Institutional Ethics Committee of Government Medical 
College, Mahabubnagar. Written informed consent was 
obtained from all participants prior to inclusion. Patient 
confidentiality was maintained throughout the study, and 
data were used solely for research purposes in accordance 
with ethical guidelines [16].   
 

RESULTS 
 

Study Enrollment and Analysis 
During the 18-month study period, a total of 56 patients 
undergoing elective abdominal surgery fulfilled the eligi-
bility criteria and were included in the final analysis. Pa-
tients were evenly distributed into two groups. The drain 
group consisted of 28 patients in whom a surgical drain 
was placed at the operative site, while the no-drain group 
included 28 patients in whom no drain was used. All en-
rolled patients completed postoperative in-hospital follow
-up, and no patients were excluded from analysis due to 
loss to follow-up. 
 

Baseline Demographic and Clinical Profile 
Baseline characteristics were analyzed to ensure compa-
rability between the two groups. The mean age of patients 
in the drain group was 46.3 ± 11.2 years, while that of the 
no-drain group was 44.7 ± 10.8 years. The difference in 
age distribution was not statistically significant [p = 
0.58]. Male patients constituted the majority in both 
groups, accounting for 64.3 percent in the drain group and 
60.7 percent in the no-drain group, with no statistically 
significant difference [χ² = 0.08, p = 0.78]. 
 

The prevalence of common comorbid conditions such as 
diabetes mellitus and hypertension was comparable be-
tween the two groups. Diabetes mellitus was present in 
21.4 percent of patients in the drain group and 17.9 per-
cent in the no-drain group [χ² = 0.11, p = 0.74]. Hyperten-
sion was noted in 25 percent of patients in the drain group 
and 21.4 percent in the no-drain group [χ² = 0.10, p = 
0.75] [Table 1]. These findings indicate that both groups 
were well matched at baseline. 
 

Table 1: Baseline demographic and clinical characteristics 

Statistical test used: Student t test for continuous varia-
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Variable  Drain group 
[n = 28]  

No-drain group 
[n = 28]  

p val-
ue  

Age [years]  46.3 ± 11.2  44.7 ± 10.8  0.58  

Male sex, n [%]  18 [64.3]  17 [60.7]  0.78  

Diabetes melli-
tus, n [%]  6 [21.4]  5 [17.9]  0.74  

Hypertension, n 
[%]  7 [25.0]  6 [21.4]  0.75  
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bles and chi square test for categorical variables. 
 

Postoperative Complications  
Postoperative complications were compared between 
the two groups to assess the impact of drain placement. 
Surgical site infection was observed in 4 patients in the 
drain group, representing 14.3 percent, and in 3 patients 
in the no-drain group, representing 10.7 percent. This 
difference was not statistically significant [χ² = 0.16, p = 
0.69]. 
 

Seroma or localized fluid collection was identified in 3 
patients in the drain group and 2 patients in the no-drain 
group. The difference in seroma incidence between 
groups was not statistically significant [χ² = 0.22, p = 
0.64]. One patient in the drain group developed superfi-
cial wound dehiscence, while no such cases were ob-
served in the no-drain group. This difference was not 
statistically significant [p = 0.31] [Table 2]. 
 

Importantly, no cases of deep surgical site infection, 
anastomotic leak, or re-exploration were noted in either 
group during the study period.  
 

Table 2: Postoperative complications in the two study groups 

 

Statistical test used: Chi square test and Fisher exact 
test were used. 
 

Postoperative Pain Assessment 
Postoperative pain was assessed using the visual analog 
scale on postoperative day one. Patients in the drain 
group reported significantly higher pain scores com-
pared to those in the no-drain group. The mean pain 
score in the drain group was 5.1 ± 0.9, while the mean 
score in the no-drain group was 3.8 ± 0.8. This differ-
ence was statistically significant [p < 0.001] [Figure 2] 
[Table 3]. 
 

The increased pain scores in the drain group were at-
tributed to local discomfort at the drain insertion site 
and restricted movement during the early postoperative 
period. 
 

Table 3: Comparison of postoperative pain scores 

 
Statistical test used: Student t test. 
 

 

 

 

 

 

 

Figure 2: Comparing mean postoperative pain scores on 
postoperative day one between patients undergoing elec-
tive abdominal surgery with drain placement and those 
without drains. Patients in the drain group reported signif-
icantly higher pain scores compared to the no-drain group 
[5.1 ± 0.17 vs 3.8 ± 0.15; p < 0.001]. 
 

Time to Ambulation 
Early mobilization was evaluated by recording the time to 
first ambulation following surgery. Patients in the drain 
group ambulated at a mean of 2.1 ± 0.6 days postopera-
tively, compared to 1.4 ± 0.5 days in the no-drain group 
[Table 4] [Figure 3]. This difference was statistically sig-
nificant [p < 0.001], indicating delayed mobilization 
among patients with drains. 
 

Table 4: Comparison of time to ambulation 
 

Statistical test used: Student t test.  

Figure 3: Comparing mean time to first ambulation following 
elective abdominal surgery in patients with drains and those 
without drains. Time to ambulation was significantly longer in 
the drain group compared to the no-drain group [2.1 ± 0.11 days 
vs 1.4 ± 0.09 days; p < 0.001] 
 

Length of Hospital Stay 
Length of hospital stay was significantly longer in the 
drain group. The mean duration of hospitalization was 6.2 
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Complication  Drain group 
[n = 28]  

No-drain 
group [n = 

28]  
p value  

Surgical site 
infection, n [%]  4 [14.3]  3 [10.7]  0.69  

Seroma or collec-
tion, n [%]  3 [10.7]  2 [7.1]  0.64  

Wound dehis-
cence, n [%]  1 [3.6]  0 [0]  0.31  

Parameter  Drain group  No-drain 
group  p value  

Pain score [VAS]  5.1 ± 0.9  3.8 ± 0.8  < 0.001  

Parameter  Drain group  No-drain 
group  p value  

Time to ambula-
tion [days]  2.1 ± 0.6  1.4 ± 0.5  < 0.001  
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± 1.4 days for patients with drains, whereas patients 
without drains had a mean stay of 4.5 ± 1.2 days [Figure 
4]. This difference was statistically significant [p < 
0.001]. 

 

Figure 4:  Comparing the mean duration of hospital 
stay between patients undergoing elective abdominal 
surgery with drain placement and those without drains. 
The drain group demonstrated a significantly longer 
hospital stay compared to the no-drain group [p < 
0.001] 
 

 

Effect Size and Precision of Primary Outcome 
To quantify the magnitude of difference in hospital stay 
between the two groups, effect size and confidence in-
terval were calculated. The mean difference in hospital 
stay between the drain group and the no-drain group 
was 1.7 days. This corresponded to a large effect size 
with a Cohen’s d value of 1.30, indicating a substantial 
and clinically meaningful difference between groups. 
 

The 95 percent confidence interval for the mean differ-
ence in hospital stay ranged from 1.02 to 2.38 days, 
confirming that the observed reduction in hospital stay 
in the no-drain group was precise and unlikely to be due 
to chance variation. The confidence interval did not 
cross zero, further supporting the statistical significance 
of the finding. 
 

These results demonstrate that omission of routine drain 
placement is associated not only with statistical signifi-
cance but also with a meaningful reduction in postoper-
ative hospitalization duration. 
 

Integration of Effect Size into Overall Results Inter-
pretation 
While the incidence of postoperative complications 
such as surgical site infection and seroma formation did 
not differ significantly between the two groups, the 
large effect size observed for length of hospital stay 
highlights an important advantage of the no-drain ap-
proach. The magnitude of this effect underscores the 
clinical relevance of avoiding routine drains in uncom-
plicated elective abdominal surgery, particularly in set-
tings where early discharge and efficient resource utili-
zation are priorities.  
 

DISCUSSION 
The present study evaluated the impact of routine surgi-
cal drain placement on postoperative outcomes in pa-
tients undergoing elective abdominal surgery. The find-
ings demonstrate that routine drain usage did not signif-
icantly reduce postoperative complications such as sur-
gical site infection or seroma formation. In contrast, 
drain placement was associated with increased postop-

erative pain, delayed ambulation, and prolonged hospital 
stay. These observations reinforce the growing body of 
evidence questioning the routine use of drains in uncom-
plicated elective abdominal procedures. 
 

The incidence of surgical site infection observed in the 
present study was comparable between the drain and no-
drain groups, with no statistically significant difference. 
This finding aligns with earlier studies and systematic 
reviews that have reported no protective effect of routine 
drainage against postoperative wound infection [3,5,9]. 
The traditional belief that drains prevent infection by 
evacuating collections has been challenged by evidence 
suggesting that drains may act as foreign bodies and serve 
as potential routes for ascending infection [4,11]. The 
absence of a reduction in infection rates in the drain 
group supports the view that meticulous surgical tech-
nique and appropriate antibiotic prophylaxis are more 
critical determinants of wound outcomes than routine 
drainage [7]. 
 

Seroma and localized fluid collections were observed at 
similar rates in both groups. This finding is consistent 
with previous reports indicating that prophylactic drain-
age does not significantly reduce the incidence of postop-
erative collections in elective abdominal surgery [10,13]. 
Adequate hemostasis and tissue handling during surgery 
may play a more important role in preventing fluid accu-
mulation than drain placement alone [3]. The low overall 
incidence of seroma in both groups further suggests that 
routine drainage may not be necessary in uncomplicated 
cases. 
 

A notable finding of this study was the significantly high-
er postoperative pain reported by patients in the drain 
group. Pain at the drain insertion site and discomfort re-
lated to restricted movement likely contributed to higher 
pain scores. Similar observations have been reported in 
previous studies, where drain placement was associated 
with increased postoperative pain and reduced patient 
comfort [6,14]. Increased pain can adversely affect early 
mobilization, which is a key component of postoperative 
recovery. 
 

The delay in ambulation observed in the drain group is 
clinically relevant. Early mobilization is known to reduce 
postoperative complications such as pulmonary issues 
and venous thromboembolism and to promote faster re-
covery [14]. The presence of drains may hinder mobility 
due to discomfort, fear of dislodgement, or the need for 
assistance during movement. This delay in ambulation 
observed in the drain group is consistent with findings 
from enhanced recovery protocols, which advocate mini-
mizing invasive postoperative devices to facilitate early 
mobilization [7]. 
 

Length of hospital stay was significantly longer in pa-
tients who had drains placed. This finding has important 
implications for both patient outcomes and healthcare 
resource utilization. Prolonged hospitalization increases 
the risk of hospital-acquired infections, adds to patient 
inconvenience, and contributes to increased healthcare 
costs [15]. Previous studies have demonstrated that avoid-
ing routine drain placement can shorten hospital stay 
without increasing complication rates [8,9]. The large 
effect size observed for hospital stay in the present study 
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highlights the clinical relevance of this outcome. 
 

The findings of this study are particularly relevant in the 
context of enhanced recovery after surgery principles, 
which emphasize minimizing unnecessary interventions 
and promoting early recovery [7]. Routine drain place-
ment appears to conflict with these principles, especial-
ly in uncomplicated elective procedures. The results 
support a selective approach to drain usage based on 
intraoperative findings rather than routine placement in 
all cases. 
 

From a practical perspective, the study provides valua-
ble evidence for surgical practice in tertiary care and 
resource-limited settings. In institutions where bed 
availability and cost constraints are significant con-
cerns, strategies that safely reduce hospital stay are of 
considerable importance [16]. Avoiding routine drain 
placement may contribute to more efficient use of hos-
pital resources without compromising patient safety. 
 

The study has certain limitations that must be acknowl-
edged. The sample size was modest, and the study was 
conducted at a single center, which may limit generali-
zability. The decision regarding drain placement was 
based on surgeon preference rather than randomization, 
which may introduce selection bias. However, baseline 
characteristics were comparable between groups, reduc-
ing the likelihood of significant confounding. Despite 
these limitations, the prospective design and standard-
ized postoperative care strengthen the validity of the 
findings. 
 

Future studies with larger sample sizes and randomized 
designs could further clarify the role of selective drain 
placement across different types of elective abdominal 
surgeries. Long-term follow-up focusing on patient sat-
isfaction and quality of life would also provide addition-
al insights [17,18]. 
 

In conclusion, the present study demonstrates that rou-
tine drain placement following uncomplicated elective 
abdominal surgery does not offer a significant ad-
vantage in reducing postoperative complications. In-
stead, drain usage is associated with increased pain, 
delayed ambulation, and prolonged hospital stay. These 
findings support a selective and judicious approach to 
drain placement, guided by intraoperative assessment 
rather than routine practice, thereby promoting patient-
centered care and efficient surgical recovery. 
 

CONCLUSIONS  
This study demonstrates that routine placement of surgi-
cal drains following uncomplicated elective abdominal 
surgery does not confer a significant advantage in re-
ducing postoperative complications. The incidence of 
surgical site infection and seroma formation was com-
parable between patients managed with drains and those 
without drains, indicating that routine drainage is not 
essential for preventing these outcomes. These findings 
support the growing evidence that meticulous surgical 
technique and standardized perioperative care play a 
more decisive role in postoperative recovery than 
prophylactic drain placement. 
 

In contrast, the use of drains was associated with several 

unfavorable postoperative outcomes. Patients in the drain 
group experienced higher levels of postoperative pain, 
delayed initiation of ambulation, and a significantly long-
er duration of hospital stay compared to those managed 
without drains. The prolongation of hospital stay has im-
portant clinical and economic implications, particularly in 
resource-constrained tertiary care settings, where bed 
availability and cost containment are critical considera-
tions. The observed differences were not only statistically 
significant but also clinically meaningful, underscoring 
the impact of drain-related discomfort and restricted mo-
bility on recovery. 
 

The findings of this study align well with contemporary 
principles of enhanced recovery after surgery, which em-
phasize minimizing unnecessary invasive interventions, 
promoting early mobilization, and facilitating early dis-
charge. Avoiding routine drain placement appears to sup-
port these objectives without compromising patient safe-
ty. A selective approach to drain usage, guided by in-
traoperative findings such as excessive contamination or 
uncontrolled bleeding, may therefore represent a more 
rational and patient-centered strategy. 
 

In summary, the results suggest that routine use of drains 
in elective abdominal surgery should be reconsidered. 
Omission of drains in appropriately selected patients can 
reduce postoperative pain, enhance early mobilization, 
and shorten hospital stay without increasing the risk of 
complications. Adoption of a selective drain policy may 
improve patient comfort, optimize recovery, and contrib-
ute to more efficient utilization of healthcare resources. 
Further multicentric studies with larger sample sizes may 
help refine guidelines and strengthen the evidence base 
for selective drain placement in abdominal surgery. 
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