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10–20% of patients who have undergone abdominal sur-
gery, with the risk of incarceration estimated to be around 
6–15% over a patient’s lifetime [2]. This condition arises 
when part of the intestine becomes trapped within the hernia 
sac, leading to bowel obstruction, ischemia, and potential 

Introduction

Incarcerated incisional hernias represent a significant clini-
cal challenge, often necessitating emergent surgical inter-
vention [1]. Incisional hernias occur in approximately 
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Abstract
Purpose  This study aims to compare the outcomes of laparoscopic versus open repair techniques in patients undergoing 
emergency surgery for incarcerated incisional hernia in a tertiary care setting.
Methods  A prospective evaluation was conducted on 45 patients who underwent emergency laparoscopic and open repair 
for incarcerated incisional hernia between 2018 and August 2021. Patients were divided into two groups based on the surgi-
cal technique used: laparoscopic (n = 15) and open repair (n = 30). Key variables analysed included demographic data, body 
mass index, American Society of Anesthesiologists scores, operative time, perioperative bleeding, length of hospital stay, 
postoperative complications, European Hernia Society Quality of Life pain score, and recurrence rates during follow-up.
Results  Significant differences were found between the laparoscopic and open repair groups regarding pain scores, length 
of hospital stay, and amount of perioperative bleeding. The laparoscopic repair group demonstrated reduced pain, shorter 
hospital stays, and less perioperative bleeding compared to the open repair group.
Conclusion  This study shows that laparoscopic repair for incarcerated incisional hernia offers significant advantages over 
open repair. These findings support the preference for laparoscopic repair in the emergency surgical management of incarcer-
ated incisional hernia in appropriate patients.
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Perioperative outcomes
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perforation. The pathophysiology involves the protrusion of 
abdominal contents through a weakened area in the abdomi-
nal wall, typically at the site of a previous surgical incision 
[3].

Clinically, incarcerated incisional hernias present with 
acute abdominal pain, vomiting, and signs of bowel obstruc-
tion such as distension and the inability to pass gas or stool. 
Physical examination often reveals a tender, irreducible 
mass at the hernia site. Radiological imaging, particularly 
computed tomography (CT) scans, is instrumental in diag-
nosing and assessing the extent of bowel involvement, 
which is crucial for surgical planning [4].

The management of incarcerated incisional hernias is 
critical, given the potential for severe complications such 
as bowel strangulation and necrosis, which can significantly 
increase morbidity and mortality rates [5]. The necessity 
of bowel resection depends on the viability of the trapped 
intestine, which must be assessed intraoperatively. Prompt 
surgical intervention is essential to prevent irreversible isch-
emic damage to the bowel [6].

Traditionally, open surgical repair has been the standard 
approach for the treatment of incarcerated incisional her-
nias. This technique typically involves a large abdominal 
incision to access the hernia sac, reduce the incarcerated 
contents, and repair the defect, often with the placement of 
a mesh to reinforce the abdominal wall [7]. While effective, 
open repair is associated with significant perioperative mor-
bidity. Patients undergoing open surgery often experience 
increased pain due to the larger incision, prolonged hospital 
stays for recovery, and higher rates of perioperative bleed-
ing and wound complications [8]. Additionally, the risk of 
surgical site infections and longer-term complications, such 
as hernia recurrence, remains a concern with open repair 
[9].

With advances in minimally invasive surgery, laparo-
scopic repair has emerged as a viable alternative [10]. This 
approach involves several small incisions through which a 
camera and surgical instruments are inserted. The laparo-
scopic technique offers the potential for reduced postop-
erative pain, shorter hospital stays, decreased perioperative 
blood loss, and faster recovery times. Furthermore, laparo-
scopic surgery provides better visualisation of the abdomi-
nal cavity, which can facilitate more precise and effective 
hernia repair [11]. Studies have shown that laparoscopic 
repair is associated with lower rates of wound infections and 
fewer postoperative complications than open repair [12].

Incarcerated incisional hernias most commonly develop 
after surgeries involving midline incisions, such as those 
performed for colorectal, gynaecological, and upper gas-
trointestinal procedures [13]. Factors that contribute to the 
development of incisional hernias include wound infection, 
obesity, smoking, and poor nutritional status. The healing 

process of the abdominal wall is often compromised in these 
patients, leading to a weakened area susceptible to hernia-
tion [14].

The European Hernia Society and the American Hernia 
Society emphasise the need for robust comparative stud-
ies to guide clinical decision-making. Given the potential 
advantages of laparoscopic repair, such as enhanced recov-
ery profiles and lower complication rates, understanding 
its role in the emergency context is crucial for optimising 
patient outcomes.

This study aims to fill the existing knowledge gap by pro-
viding a prospective evaluation of laparoscopic and open 
repair techniques in patients undergoing emergency surgery 
for incarcerated incisional hernia in a tertiary care health 
institution.

In our study, we aimed to determine the most effective 
and safe surgical approach for this high-risk patient popula-
tion by analysing key variables such as operative time, peri-
operative bleeding, length of hospital stay, postoperative 
complications and quality of life measures.

Methods

This retrospective study was approved by the local eth-
ics committee of Sakarya University Faculty of Medicine 
(Approval Number: 71522473/050.01.04/32180-297). The 
research was conducted following our institution’s ethical 
standards and the 1964 Helsinki Declaration and its later 
amendments. Due to the retrospective nature of this study, 
the requirement for informed patient consent was waived. 
The study was executed at Sakarya Training and Research 
Hospital, located in Sakarya province, utilising a retrospec-
tive cohort design.

This prospective study evaluated 45 patients who under-
went emergency surgery for incarcerated incisional hernia 
between 2018 and August 2021. In a tertiary care hospital, 
the patients were divided into two groups based on the sur-
gical technique employed: laparoscopic repair and open 
repair.

Patients were included in the study if they met the fol-
lowing criteria: aged 18 years and older, diagnosed with 
incarcerated incisional hernia requiring emergency surgical 
intervention, underwent laparoscopic repair with intraperi-
toneal onlay mesh (IPOM) technique and fascial closure, or 
underwent open repair with inlay mesh technique. Addition-
ally, patients had to present clinical and radiological find-
ings suggestive of small bowel obstruction. Patients were 
excluded if they required resection for strangulated hernia, 
had previous hernia repair using mesh, had comorbid con-
ditions that precluded general anaesthesia, had incomplete 
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medical records or follow-up data, or declined to participate 
in the study.

The laparoscopic repair involved the IPOM technique 
with fascial closure, taking into account clinical and radio-
logical findings of small bowel obstruction. The open repair 
was performed using the inlay mesh technique.

For each patient, the following data were collected: 
demographic data (age, gender), body mass index (BMI), 
American Society of Anesthesiologists (ASA) scores, oper-
ative times, perioperative bleeding, postoperative hospi-
talisation times, European Hernia Society Quality of Life 
(EuraHS QoL) pain score (Table 1), perioperative and post-
operative complications, and recurrence during follow-up.

Statistical analysis

Data was analysed using the Statistical Package for the 
Social Sciences (SPSS) 26.0 Statistics package program. 
The suitability of the numerical variables of the patients to 
the normal distribution was determined by Kolmogorov-
Smirnov test. The chi-square test compared patients’ 
descriptive features and pathology findings. The Indepen-
dent Sample T Test or Mann-Whitney U test was used to 
compare patients’ age and laboratory parameters. The sig-
nificance level was carried out in the study by considering 
the values of 0.05.

Results

The study included 45 patients who underwent emergency 
surgery for incarcerated incisional hernia. The patients were 
divided into two groups: open repair (n = 30) and laparo-
scopic repair (n = 15).

Open repair group

The mean age of the patients in the open repair group was 
64.8 years (range 51–87), with 30% being female (n = 9) and 
70% male (n = 21). The mean BMI was 25.8 (range 21.4–28). 
Regarding the ASA scores, 10 patients (33.3%) were ASA 
2, and 20 patients (66.6%) were ASA 3. The mean opera-
tion time for this group was 102.8 min (range 75–150 min). 
The mean perioperative bleeding was 276.6  cc (range 
100–400  cc). The mean hospital stay was 3.6 (range 2–8 
days). The mean EuraHS QoL pain score was 51.1 (range 
20–70). One patient experienced a small bowel injury dur-
ing the passage of abdominal layers, which was managed 
with primary repair. During a mean follow-up period of 12.8 
months (range 1–23 months), recurrence occurred in one 
patient who had a previous diagnosis of chronic obstructive 
pulmonary disease.
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Discussion

This study highlights the comparative advantages of lapa-
roscopic versus open repair techniques for incarcerated 
incisional hernias, providing significant insights into their 
clinical outcomes. The results demonstrate that laparo-
scopic repair is associated with shorter hospital stays, lower 
pain scores, and reduced perioperative bleeding compared 
to the open repair technique. These findings align with the 
current literature and underscore the benefits of minimally 
invasive surgery in emergency settings.

The significantly shorter hospital stay observed in the 
laparoscopic group compared to the open repair group is 
consistent with existing studies. For instance, Bittner et al. 
found that patients undergoing laparoscopic repair for ven-
tral hernias had reduced hospitalisation times compared to 
those undergoing open repair [16]. This can be attributed 
to the smaller incisions and less extensive tissue dissection 
required in laparoscopic surgery, facilitating faster recovery 
and earlier mobilisation.

The mean EuraHS QoL pain score was significantly lower 
in the laparoscopic group than in the open repair group. This 
reduction in postoperative pain is a well-documented bene-
fit of laparoscopic surgery. Earle et al. reported similar find-
ings, where patients undergoing laparoscopic hernia repair 
experienced less postoperative pain than those undergoing 
open surgery [17]. The reduced pain can be explained by the 
minimally invasive nature of laparoscopic surgery, which 

Laparoscopic repair group

The mean age of patients in the laparoscopic repair group 
was 51.3 years (range 37–67), with 40% being female 
(n = 6) and 60% male (n = 9). The mean BMI was 29 (range 
22.3–32.6). In terms of ASA scores, 20% of patients (n = 3) 
were ASA 1, 40% (n = 6) were ASA 2, and 40% (n = 6) 
were ASA 3. The mean operation time was 93.3 min (range 
75–120 min). The mean amount of perioperative bleeding 
was 81.6 cc (range 50–250 cc). The mean hospital stay was 
1.8 days (range 1–3 days). The mean EuraHS QoL pain 
score was 17 (range 10–40). No postoperative complica-
tions were observed in this group. During a mean follow-up 
period of 11.4 months (range 3–24 months), recurrence was 
noted in one patient who was a farmer.

Comparative analysis

Significant differences were observed between the two 
groups regarding ASA scores, pain scores, length of hospital 
stay, and amount of perioperative bleeding (p < 0.05). The 
laparoscopic repair group demonstrated lower ASA scores, 
reduced pain, shorter hospital stays, and less perioperative 
bleeding compared to the open repair group.

A comparison of the groups according to demographic 
characteristics is presented in Table 2. The other variables 
compared are shown in Table 3.

Table 2  Comparison of demographic characteristics of patients between two groups
Patients’ characteristics Open group (n:30) Laparoscopic group (n:15) p

Number % Number %
Gender Female 9 30 6 40 0.186

Male 21 70 9 60
Mean ± SD Mean ± SD

BMIt 25.8 ± 2.8 29.0 ± 3.2 0.47
Aget 64.8 ± 8.0 51.3 ± 8.5 0.09
*p < 0,05, **p < 0,01, 𝜒2:Chi-square test (Categorical data), t:independent sample T test, SD: Standart deviation, min: minimum, Max: maxi-
mum

Table 3  Comparison of variables between two groups
Variables Open group (n:30) Laparoscopic group (n:15) p

Mean ± SD Mean ± SD
Lenght of hospital stayt 3.6 ± 1.58 1.8 ± 0.7 < 0.05
Operation timet (min) 102.8 ± 22.4 93.3 ± 18.4 0.13
Pain scoret 51.1 ± 13.2 17.0 ± 7.2 < 0.05
Amount of bleedingz (mL) 276.6 ± 70.3 81.6 ± 45.7 < 0.05

Number % Number %
Postoperative complications 2 6.6% 0 0% 0.39
ASA ASA 1 0 0% 3 20% <0.05

ASA 2 10 33% 6 40%
ASA 3 20 66.7% 6 40%

*p < 0,05, **p < 0,01, SD: Standart deviation, t:Independent Sample T Test, z:Mann Whitney U Test (Mean and standard deviation values of the 
data), mL: millilitre, min: minute
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Study limitations

This study has several limitations. First, the small sample 
size of 45 patients limits the generalizability of the find-
ings. Larger studies are needed to validate these results. 
Second, the study was conducted in a single tertiary care 
hospital, which may introduce institutional biases and limit 
the applicability of the results to other settings. Addition-
ally, the follow-up period of approximately 12 months may 
not capture all long-term outcomes, such as hernia recur-
rence and chronic pain. In addition, the non-randomized 
design and potential selection bias could influence the out-
comes, as patients were not randomly assigned to the lapa-
roscopic or open repair groups. Further research with larger, 
randomised, and multicenter trials is necessary to confirm 
these findings and address these limitations. Finally, the 
outcomes of laparoscopic surgery are highly dependent on 
the surgeon’s expertise and experience. The learning curve 
associated with laparoscopic techniques could impact the 
operative times and complication rates. Studies that include 
a standardised level of surgical proficiency or account for 
the learning curve are needed to provide a more accurate 
comparison.

Conclusion

In conclusion, this study demonstrates that laparoscopic 
repair offers significant advantages over open repair for 
incarcerated incisional hernias, including shorter hospital 
stays, lower postoperative pain, and reduced perioperative 
bleeding. Despite the higher mean BMI in the laparoscopic 
group, no postoperative complications were observed, high-
lighting the technique’s efficacy and safety. These find-
ings support the preferential use of laparoscopic repair in 
appropriate patients, potentially setting a new standard for 
the emergency management of incarcerated incisional her-
nias. Further research with larger sample sizes and longer 
follow-up periods is recommended to confirm these results 
and refine surgical guidelines.
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causes less trauma to the abdominal wall and surrounding 
tissues.

The mean amount of perioperative bleeding was sig-
nificantly lower in the laparoscopic group compared to the 
open repair group. Studies such as those by Cuccurullo et 
al. support this finding, demonstrating that laparoscopic 
techniques result in less blood loss due to better visualisa-
tion and precise dissection [18]. The reduced bleeding risk 
is particularly advantageous in emergency settings, where 
minimising blood loss is crucial for patient stability and 
recovery.

Although not statistically significant, the laparoscopic 
group had a shorter mean operative time than the open 
group. This trend towards shorter operative times in lapa-
roscopic surgery is supported by studies such as those by 
Kokotovic et al., which suggest that the learning curve for 
laparoscopic techniques can eventually lead to faster surger-
ies as surgeons become more proficient [19].

The absence of postoperative complications in the lapa-
roscopic group, despite a higher mean BMI compared to 
the open group, is noteworthy. High BMI is a known risk 
factor for surgical complications, as highlighted by Derici 
et al. [20]. However, the laparoscopic approach appears to 
mitigate these risks, possibly due to less extensive tissue 
handling and reduced wound size. This finding is consis-
tent with the study by Silecchia et al., which reported lower 
complication rates in laparoscopic hernia repairs, even in 
obese patients [21].

The recurrence rates were similar between the two 
groups, with one recurrence in each group during the fol-
low-up period. This finding suggests that both techniques 
effectively prevent recurrence when performed correctly. 
However, as noted by studies such as those by Kockerling 
et al., long-term follow-up is necessary to fully assess the 
durability of the repairs [22].

The advantages of laparoscopic repair, including shorter 
hospital stays, lower pain scores, and reduced periopera-
tive bleeding, make it a preferable option for many patients. 
However, it is essential to consider the learning curve asso-
ciated with laparoscopic techniques, which can impact 
operative times and outcomes. Additionally, laparoscopic 
surgery requires specialised equipment and training, which 
may not be available in all settings.

Conversely, open repair remains a viable option, particu-
larly in cases where laparoscopic access is not feasible due 
to extensive adhesions or patient instability. The open tech-
nique allows for a straightforward approach to hernia reduc-
tion and repair, albeit with higher risks of postoperative pain 
and longer recovery times.
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