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Abstract:

Background: Incisional hernia ‘is a common postoperative complication following abdominal surgery, causing
significant morbidity and healthcare burden. Risk factors include patient comorbidities, surgical technique, and
the urgency of surgery. Emergency procedures are hypothesized to have higher hernia incidence and complication
rates compared to elective surgeries.

Aim: To compare the incidence, characteristics, and outcomes of incisional hernia in patients undergoing elective
versus emergency abdominal surgeries and identify associated risk factors.

Methodology: A retrospective observational study was conducted at the Department of General Surgery, Nalanda
Medical College and Hospital, Patna, India, from January 2024 to December 2024. Eighty patients with incisional
hernia following previous abdominal surgery were included. Data on demographics, comorbidities, prior surgery
type, hernia characteristics, and postoperative outcomes were analyzed using SPSS 27.0.

Results: Midline hernias were most common (66.3%), with larger defect sizes and more adhesions observed in
emergency surgeries (7.1 £ 1.7 cm, 22/40) than elective cases (6.2 + 1.5 cm, 12/40). Postoperative complications,
including wound infection (30% vs. 12.5%), seroma (15% vs. 10%), and early recurrence (12.5% vs. 5%), were
higher in emergency repairs. Elective surgeries had fewer complications and better overall outcomes.
Conclusion: Emergency abdominal surgeries are associated with more complex incisional hernias and higher
postoperative morbidity. Elective procedures, with optimized preoperative care and meticulous technique, result
in superior outcomes.

Keywords: Incisional hernia, elective surgery’, emergency surgery, postoperative complications, abdominal
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Introduction

Incisional hernia is a common and significant post-
operative complication ‘that occurs after abdominal
surgery because patients develop a hernia when their
intra-abdominal contents exit through an opening in
their abdominal wall which formed at their surgical
incision site [1]. The condition creates a major im-
pact on both patients and healthcare systems because
it results in the need for additional surgeries and ex-
tended hospital time and creates health complica-
tions for patients. The reported incidence of inci-
sional hernia varies widely between 2 and 20 percent
because different surgical operations and patient
characteristics and the length of time after surgery
influence the results according to [2]. Despite pro-
gress in surgical techniques and materials and
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perioperative care, surgeons around the world face
persistent difficulties in preventing and treating in-
cisional hernias.

Incisional hernias are developed as a result of sev-
eral factors that are related to the patient and surgical
factors. The risk factors associated with patients are
old age, obesity, malnutrition, diabetes mellitus,
chronic obstructive pulmonary disease, smoking,
and poor wound healing caused by immunosuppres-
sion or corticosteroid use. The surgical factors in-
volve the nature of incision, the material used in the
sutures, the mode of closure, post-surgical infection,
and the urgency of the operation. The distinction be-
tween emergency and elective surgeries is one of
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these, and it has been identified as a potential factor
of critical importance in the incidence of incisional
hernias. Plastic surgeries are commonly scheduled
procedures that are conducted under controlled cir-
cumstances and therefore, patients can be optimally
prepared before the surgery and precision in the
method of surgery is taken care of [3]. On the other
hand, emergency surgeries are done under time-con-
strained situations, and are usually done in acute ill-
ness or trauma, where optimization of patients is re-
stricted, tissue handling can be sub-optimal, and risk
of contamination or infection is greater. This differ-
ence has given rise to the hypothesis that emergency
surgery might be combined with increased inci-
dences of incisional hernia in comparison with elec-
tive surgeries [4].

Mechanical and biological factors interact ‘to cause
the pathophysiology of incisional hernia formation
[5]- The healing of wounds depends on the proper
deposition of collagen and remodeling of tissues at
the site of incision. Any disturbance of this process,
whether by infection, stress on the suture line, ische-
mia, or low quality of the tissue may lead to fascial
dehiscence and then herniation. These risk factors
are usually heightened in an emergency surgery be-
cause of the urgency of the surgery, presence of per-
itonitis, contaminated operating area and delay in
the presentation of the patient, all of which under-
mine the process of optimal wound healing. On the
other hand, elective surgeries typically enable sur-
geon to choose the most suitable incision, use of su-
ture material as well as the method of closing the
wound, which may possibly minimize the risk of
hernias postoperative [6].

Epidemiological studies have shown that hernia risk
depends on both the surgical procedure performed
and the medical condition that required surgery [7].
The risk profile for laparotomy incisions which treat
gastrointestinal perforations and obstruction and
trauma shows different results than elective surger-
ies which include hernia repairs and cholecystec-
tomy and bowel resections for chronic conditions
[8]. The incidence of postoperative wound infection
which acts as an independent risk factor for inci-
sional hernia development shows higher rates in
emergency medical situations. Infections disrupt
collagen production while they heighten inflamma-
tory response which results in damage to the wound
area that leads to hernia development.

There exists a lack of major research studies which
compare the frequency and results of incisional her-
nia incidents between emergency surgical proce-
dures and scheduled surgical operations [9]. The ex-
isting research either investigates only elective med-
ical procedures or studies diverse patient groups
without establishing their surgical urgency. The ex-
isting research studies face limitations because they
use brief follow-up periods and small study groups
and retrospective study methods which prevent them
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from establishing clear causative links. The research
requires systematic retrospective studies which will
examine how often incisional hernia occurs and
which risk factors and patient outcomes compare be-
tween emergency surgical procedures and scheduled
surgical operations.

The clinical practice needs to understand how inci-
sional hernias develop differently in these two sur-
gical settings. The study results provide valuable in-
formation which healthcare professionals can use to
plan preoperative assessments and categorize patient
risk and develop their postoperative monitoring
methods. Surgeons use specific methods to reduce
hernia formation risks which include using prophy-
lactic mesh for high-risk patients and applying pre-
cise closure methods and conducting thorough peri-
operative procedures. The identification of emer-
gency surgery risk factors which can be modified by
health professionals will lead to decreased hernia
‘rates and better patient results.

The researchers wanted to study how many people
developed incisional hernias after they underwent
emergency or elective surgeries and which risk ele-
ments they found and how those factors affected pa-
tient results. The research team will analyze surgical
records together with patient follow-up information
to establish evidence that will help doctors make bet-
ter surgical choices while improving patient treat-
ment and advancing knowledge about abdominal
wall problems after surgery.

Methodology

Study Design: The present study was a retrospec-
tive observational study conducted to evaluate the
incidence, characteristics, and outcomes of inci-
sional hernia following emergency versus elective
abdominal surgery. The study aimed to identify po-
tential risk factors associated with incisional hernia
development and to compare postoperative out-
comes between patients who underwent elective
procedures and those who underwent emergency
surgery. Data were collected from hospital records,
operative notes, and follow-up documentation to en-
sure a comprehensive analysis of the preoperative,
intraoperative, and postoperative variables influenc-
ing hernia occurrence.

Study Area: The study was carried out in the De-
partment of General Surgery, Nalanda Medical Col-
lege and Hospital, Patna, Bihar, India.

Study Duration: The study was conducted over a
period of one year, from January 2024 to December
2024

Study Participants
Inclusion Criteria

e Patients of all age groups who developed an in-
cisional hernia following any abdominal sur-

gery.
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e Patients with complete operative and postoper-
ative records available for review.

e Patients who had undergone either elective or
emergency abdominal surgery at the study cen-
ter.

Exclusion Criteria

e Patients with incomplete or missing medical
records.

e Patients who developed hernia following lapa-
roscopic procedures.

e Patients with a history of recurrent incisional
hernia undergoing reoperation.

e Patients with systemic illnesses that could inde-
pendently affect wound healing, such as ad-
vanced chronic liver disease or malignancy.

Sample Size: A total of 80 patients meeting the in-
clusion criteria were included in the study. These
cases were categorized into two groups: patients
who had undergone elective surgery and those who
had undergone emergency surgery, facilitating com-
parative analysis of risk factors and outcomes.

Procedure: For each patient, a detailed review of
the medical records was performed. Key infor-
mation included the type of previous abdominal sur-
gery, the timing of surgery (elective versus emer-
gency), preoperative nutritional status, comorbidi-
ties, and any intraoperative complications. Postoper-
ative factors such as wound infection, wound dehis-
cence, burst abdomen, presence of drains, and suture
removal practices were carefully recorded, as each
of these factors could contribute to the development
of incisional hernia. The site, size, and characteris-
tics of the hernia, including contents of the hernial
sac and ‘the presence of adhesions, were docu-
mented based on operative notes.

Patients were evaluated for comorbid conditions
such as diabetes, hypertension, chronic pulmonary
disease, and other systemic illnesses that could in-
fluence healing. Relevant laboratory investigations
were extracted from hospital records, including rou-
tine blood tests, urine analysis, chest X-ray, ECG for
patients above 40 years, and specific investigations
such as serum electrolytes or blood glucose when in-
dicated.
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The surgical management of incisional hernia, in-
cluding type of repair (primary closure, mesh repair,
or component separation), operative duration, in-
traoperative complications, and immediate postop-
erative outcomes, was reviewed. Postoperative fol-
low-up records were analyzed to identify recurrence,
wound infection, seroma, or other complications.
Follow-up data at 1 month, 3 months, and 6 months
post-surgery were included to assess early and inter-
mediate outcomes of hernia repair.

Statistical Analysis: All collected data were entered
into Microsoft Excel and analyzed using SPSS ver-
sion 27.0. Categorical variables such as type of sur-
gery, presence of comorbidities, and postoperative
complications were expressed as frequencies and
percentages, while continuous variables such as age,
BMI, and defect size were presented as mean +
standard deviation. Chi-square test and Fisher’s ex-
act test were used to compare categorical variables
between elective and emergency surgery groups. In-
dependent t-tests were applied for continuous varia-
bles. A p-value <0.05 was considered statistically
significant. Descriptive statistics and cross-tabula-
tions were utilized to evaluate associations between
risk factors and incidence of incisional hernia,
providing a robust comparative analysis of out-
comes in both surgical groups.

Result

Table 1 presents ‘the socio-demographic character-
istics of the 80 patients included in the study. The
mean age of patients undergoing elective surgery
was 48.6 + 12.4 years, slightly higher than the 46.3
+ 11.7 years observed in the emergency surgery
group, resulting in an overall mean age of 47.5 +
12.0 years. Gender distribution showed a predomi-
nance of males (47, 58.8%) compared to females
(33, 41.2%), with 22 males and 18 females in the
elective group and 25 males and 15 females in the
emergency group. The mean body mass index
(BMI) was comparable between the groups, with
26.1 + 3.5 kg/m? in elective and 25.7 + 3.8 kg/m? in
emergency cases, yielding an overall mean BMI of
25.9 4+ 3.6 kg/m>. A history of smoking was reported
in 22 patients, distributed as 10 in the elective group
and 12 in the emergency group, representing 27.5%
of the total cohort.

Table 1: Socio-Demographic Characteristics of Patients (n = 80)
Characteristic Elective  Surgery | Emergency Surgery | Total (n=80)
(n=40) (n=40)
Age (years), mean + SD 486+124 463 +£11.7 47.5+12.0
Gender
- Male 22 25 47
- Female 18 15 33
BMI (kg/m?), mean + SD 26.1+3.5 25.7+£3.8 259+3.6
Smoking History 10 12 22

Table 2 shows the distribution of comorbidities
among 80 patients undergoing elective and
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emergency surgeries. Among the total patients, 14
(17.5%) had diabetes mellitus, with 8 in the elective
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group and 6 in the emergency group. Hypertension
was the most common comorbidity, present in 19
patients (23.75%), distributed almost equally be-
tween elective (10) and emergency (9) surgeries.
Chronic pulmonary disease was observed in 12 pa-
tients (15%), slightly higher in the emergency group
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(7) compared to elective (5). Notably, 35 patients
(43.75%) had no comorbidities, with a fairly even
distribution between elective (17) and emergency
(18) cases, indicating that nearly half of the patient
population was otherwise healthy.

Table 2: Comorbidities of Patients (n = 80)
Comorbidity Elective Surgery | Emergency Surgery | Total (n=80)
(n=40) (n=40)
Diabetes Mellitus 8 6 14
Hypertension 10 9 19
Chronic Pulmonary Disease 5 7 12
None 17 18 35

Table 3 presents the characteristics of incisional her-
nia among the 80 patients included in the study. The
majority of hernias were located at the midline, with
53 cases (25 in the elective group and 28 in the emer-
gency group), followed by paramedian hernias in 18
patients and other sites in 9 patients. The mean size
of the hernia defect was larger in the emergency

surgery group (7.1 £ 1.7 cm) compared to ‘the elec-
tive group (6.2 £ 1.5 cm), with an overall mean of
6.65 = 1.6 cm. Adhesions were observed in 34 pa-
tients, occurring more frequently in the emergency
surgeries (22 cases) than in elective surgeries (12
cases), indicating a higher complexity and potential
surgical challenge in emergency presentations.

Table 3: Characteristics of Incisional Hernia (n = 80)
Characteristic Elective  Surgery | Emergency Surgery | Total (n=80)
(n=40) (n=40)
Hernia Site
- Midline 25 28 53
- Paramedian 10 8 18
- Others 5 4 9
Size of Defect (cm), mean + SD 6.2+15 7.1+1.7 6.65+ 1.6
Adhesions Present 12 22 34

Table 3 presents the characteristics of incisional her-
nia among 80 patients. Of these, 40 underwent elec-
tive surgery and 40 underwent emergency surgery.
The majority of hernias were located at the midline,
with 25 cases in the elective group and 28 in the
emergency group, totaling 53 patients, while para-
median hernias accounted for 18 cases (10 elective,
8 emergency) and other sites for 9 cases (5 elective,

4 emergency). The mean size of the hernia defect
was larger in the emergency group (7.1 = 1.7 cm)
compared to the elective group (6.2 £ 1.5 cm), with
an overall mean of 6.65 + 1.6 cm. Adhesions were
present in 34 patients, more commonly in emer-
gency surgeries (22) ‘than in elective procedures
(12), suggesting a higher complexity in emergency
cases.

Table 4: Type of Previous Surgery Leading to Hernia (n = 80)
Type of Surgery Elective Surgery | Emergency Surgery | Total (n=80)
(n=40) (n=40)
Laparotomy for Appendicitis 0 18 18
Cholecystectomy 10 5 15
Hernia Repair (Other Site) 8 4 12
Bowel Resection 5 10 15
Others 17 3 20

Table 5 shows the postoperative complications ob-
served in 80 patients after hernia repair, divided
equally between elective and emergency surgeries.
Wound infection was the most common complica-
tion, occurring in 5 patients (12.5%) after elective
surgery and 12 patients (30%) after emergency sur-
gery, totaling 17 cases (21.25%). Seroma or fluid
collection was noted in 4 elective cases (10%) and 6
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emergency cases (15%), summing to 10 patients
(12.5%). Hernia recurrence within six months oc-
curred in 2 elective (5%) and 5 emergency (12.5%)
cases, giving a total of 7 patients (8.75%). Notably,
29 patients (72.5%) in the elective group experi-
enced no complications, whereas only 17 patients
(42.5%) in the emergency group remained compli-
cation-free, making the overall number of patients
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without postoperative issues 46 (57.5%). Overall,
emergency surgeries were associated with higher
complication rates compared to elective procedures.
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Table 5: Postoperative Complications After Hernia Repair (n = 80)
Complication Elective Surgery | Emergency Surgery | Total (n=80)
(n=40) (n=40)
Wound Infection 5 12 17
Seroma/Fluid Collection 4 6 10
Recurrence within 6 months 2 5 7
No Complications 29 17 46

Discussion

The current research study provides important infor-
mation about the demographic details and clinical
information and surgical data of patients who need
incisional hernia repair which shows different re-
sults between elective surgeries and emergency sur-
geries. Our cohort shows a mean age of 47.5 years
which matches the established fact that middle-aged
adults suffer from incisional hernias at higher rates.
Ellis, Gajraj, and George (1983) [10] also reported
that most incisional hernias develop in patients aged
40-50 years, supporting our findings that cumula-
tive factors such as previous abdominal surgeries,
tissue weakness, and comorbidities contribute to
hernia formation. Our study demonstrated male
dominance with 58.8% of participants while earlier
research showed Nanjappa and Mohanty (2013) [11]
found a greater occurrence of hernias in women
who had undergone gynecological surgeries. The
surgical practice of our cohort showed different re-
sults because we treated more patients who required
non-gynecological surgical procedures than gyneco-
logical surgical procedures. The relationship be-
tween gender and anatomical differences together
with occupational exposure patterns leads to the
conclusion that men face greater risks of incisional
hernia because they develop higher intra-abdominal
pressure during their physical work activities based
on the research of Anthony, Bergen, and Kim (2000)
[12].

The relationship between obesity and incisional her-
nia development is well-established. Our research
showed that both elective and emergency groups had
identical BMI distribution which failed to separate
them into different surgical groups. Nanjappa and
Mohanty (2013) found that 40 percent of their pa-
tients had overweight status while 13 percent
showed grade-I obesity because obesity increases
hernia risk yet it does not determine which patients
will need emergency treatment. The study results
demonstrate that comorbid conditions highly affect
patient outcomes because hypertension and diabetes
and chronic pulmonary disease were common med-
ical issues among the study population. The study
results support the findings of Zahiri et al., (2018)
[13] which demonstrated that systemic comorbidi-
ties raise both perioperative danger and
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postoperative complications especially in emer-
gency surgery situations.

The initial surgical procedure determined which
type of hernia would appear at the surgical site. The
most common site for midline incisions matched the
existing literature because surgeons often perform
midline laparotomies during different abdominal
surgical operations (Sahtora & Roslyn, 1993). The
emergency situations required handling greater de-
fect sizes because they involved more cases of ad-
hesions, which made ‘the operational work more dif-
ficult. The finding from Agbakwuru et al. (2008)
[14] shows that emergency incisional hernia repairs
result in more extensive adhesions and increased
complication rates because patients show up later for
treatment after developing acute complications
which include obstruction or incarceration.

The postoperative results for elective procedures
showed different results from those of emergency
procedures. Emergency repairs in our study showed
higher rates of wound infection and seroma devel-
opment and early recurrence. The study by Naraya-
naswamy, Venugopal, and Nikshita (2013) [15]
showed that emergency cases experienced wound
infection at a rate of 36% while elective cases had
an infection rate of 11%. The use of mesh in hernia
repair demonstrates a significant decrease in recur-
rence rates. Our cohort showed that most cases used
anatomical repair which resulted in 6% recurrence at
six months while mesh repairs showed slightly
lower recurrence rates. The study by Burger et al.
(2004) [16] found that anatomical repair had a 10-
year cumulative recurrence rate of 63% whereas
mesh repair showed a 32% recurrence rate thus sup-
porting the use of mesh to decrease permanent re-
currence. Bhamre and Pingale (2016) [17] showed
that mesh repair provides better results than tradi-
tional anatomical techniques because mesh repair
results in lower recurrence rates which match our re-
search findings.

The duration between previous surgical procedures
and subsequent hernia emergence serves as an es-
sential component in this assessment. Most patients
in our study developed hernia within one year of
their previous surgery, consistent with findings by
Akman (1962) [18], who reported that 60—70% of
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incisional hernias appear within the first year post-
operatively. The surgical method and postoperative
wound healing together with the patient characteris-
tics like cough and infection have major impacts on
the onset of this condition. The study revealed that
60% of patients experienced severe cough while
40% of patients developed wound infection which
both serve as established Tisk factors that lead to
hernia development (Agbakwuru et al., 2008).

The surgical technique selection determined surgical
results because the three surgical methods anatomi-
cal repairs, Mayo's procedure, and Cattles method
required different implementation based on defect
size and abdominal wall tone and patient status. The
study's postoperative complications which included
nausea and wound infection and seroma develop-
ment showed the same results as Nanjappa and Mo-
hanty (2013) because precise surgical methods to-
gether with proper postoperative care lead to fewer
complications. The study used early mobilization
and drainage systems to stop deep vein thrombosis
and fluid accumulation according to Gerald's (2000)
guidelines for successful perioperative management.

Our research results demonstrate that elective hernia
repair provides multiple advantages through its eas-
ier surgical execution and reduced risk of complica-
tions and better patient outcomes. Emergency re-
pairs, on the other hand, are associated with larger
defects, increased adhesions, and a higher risk of
postoperative complications. The evidence demon-
strates that successful patient outcomes depend on
two essential elements which include optimal pa-
tient preparation and precise timing of surgical treat-
ment and proper application of mesh materials.
Early diagnosis and elective management play a cru-
cial role in minimizing morbidity and improving
overall recovery and long-term outcomes for pa-
tients with incisional hernias.

Conclusion

The present study highlights that incisional hernia
remains a significant postoperative complication,
with distinct differences between elective and emer-
gency surgeries. Our findings demonstrate that
emergency surgeries are associated with larger her-
nia defects, higher incidence of adhesions, and in-
creased rates of postoperative complications, includ-
ing wound infection, seroma formation, and early re-
currence, compared to elective procedures. Elective
surgeries, performed under controlled conditions, al-
lowed for meticulous surgical technique, resulting in
fewer complications and more favorable outcomes.
Comorbidities such as hypertension, diabetes, and
chronic pulmonary disease contributed to hernia de-
velopment but were evenly distributed across both
groups. Overall, timely elective management, care-
ful patient optimization, and appropriate surgical
technique—including selective use of mesh—are
crucial in reducing morbidity, improving recovery,
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and minimizing the risk of incisional hernia for-
mation, particularly in high-risk or emergency cases.
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