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Abstract

Aim: The aim of this study is to evaluate the demographic characteristics, treatment methods, and outcomes of
patients presenting with incarcerated hernia. This study investigates the rates of stoma and bowel resection ap-
plication according to different types of hernia, as well as the effects of demographic variables such as age and
gender on treatment options.

Methods: This study included 109 patients who were admitted to our clinic with incarcerated hernia between
August 1, 2022, and August 1, 2024. Data such as age, gender, type of hernia, treatment method applied, and
whether stoma or resection was performed were collected. Statistical analyses were conducted using SPSS 22.0
software, and the relationships between groups were evaluated using Pearson Chi-Square test, Likelihood Ratio
test, and Linear-by-Linear Association test.

Results: Emergency surgical intervention was more frequently preferred in inguinal and femoral hernia cases,
whereas follow-up treatment was more commonly applied in incisional hernias. The highest rate of stoma for-
mation was observed in incisional hernias. A linear relationship was found between increasing age and the neces-
sity for resection (p=0.022). A statistically significant relationship was observed between the type of hernia and
the treatment method in certain cases (p=0.025).

Conclusions: Treatment approaches vary depending on hernia type and patient’s age, with increased risk of com-
plications in elderly patients. This study may contribute to the development of more appropriate treatment strat-
egies.

Keywords: Incarcerated hernia; emergency hernia repair; hernia-related complications; surgical outcomes in her-
nia; stoma and resection rates

Incarcerated hernia is a clinical condition that requires emer-
gency surgical intervention and carries a high risk of complications.
A hernia is defined as the protrusion of intra-abdominal organs
through a defect or weak point in the abdominal wall. These organs
can become trapped within the hernia sac, leading to incarceration,
which can progress to strangulation and organ necrosis due to im-
paired circulation. This condition can lead to serious complications
in the gastrointestinal system and potentially fatal outcomes!.
Therefore, it is critical to determine a rapid and effective treatment
strategy in patients diagnosed with incarcerated hernia.

Surgical intervention is generally the first choice in the treat-
ment of incarcerated hernia, with emergency surgery being the
most commonly applied method?. However, treatment options may
vary depending on the type of hernia, the patient’s overall condition,

age, and comorbidities. In some cases, bowel resection or stoma for-
mation may be required during surgery, and such procedures can
directly affect the patient’s short- and long-term prognosis. How-
ever, there is no consensus in the literature on which factors neces-
sitate such additional surgical procedures in the treatment of incar-
cerated hernia3. Most existing studies are limited to small case se-
ries or retrospective analyses, and there is a need for more data on
stoma and resection rates according to the type of hernia.

This study hypothesizes that there is a significant relationship
between advanced age and the necessity for bowel resection in in-
carcerated hernia cases3. Additionally, it aims to investigate
whether different hernia types influence treatment approaches and
outcomes, particularly in terms of emergency surgery, stoma for-
mation, and resection rates.
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The aim of this study is to evaluate the demographic character-
istics, treatment processes, and outcomes of patients who presented
to our clinic with incarcerated hernia. The study examines the rates
of stoma and resection application by hernia type and the effects of
demographic variables such as age and gender on treatment options
and outcomes. These findings are expected to contribute to the de-
velopment of more appropriate strategies in the treatment of incar-
cerated hernia and support clinical decision-making processes.

This study included 109 patients who presented to our General
Surgery Clinic with a diagnosis of incarcerated hernia between Au-
gust 1, 2022, and August 1, 2024. Data such as age, gender, type of
hernia, treatment method applied (emergency surgery or follow-
up), and whether a stoma or resection was performed were ob-
tained from patient files. Patients who were not operated immedi-
ately underwent imaging studies, with IV contrast-enhanced ab-
dominal CT being the preferred method to evaluate their condition.
Clinically irreducible cases were taken directly to surgery. Addition-
ally, patients managed with follow-up were later scheduled for elec-
tive surgery and underwent the procedure as planned. All patients
included in the study were over 18 years of age, and their diagnosis
and treatment processes were fully recorded. Rare types of hernia,
such as obturator hernia, were excluded from the study. Patients
with missing data were not included.

Patients with a history of previous hernia repair surgery were
included in the study, provided that they presented with incarcer-
ated hernia requiring urgent evaluation. Those with a history of
prior intra-abdominal malignancy, advanced liver cirrhosis, severe
coagulopathy, or end-stage renal disease were excluded.

Hernia Types Distribution Based on Surgical Interventions
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bedside ultrasound was performed selectively in cases where im-
mediate imaging was required.

The demographic and clinical data used in the study include var-
iables such as age, gender, type of hernia (inguinal, femoral, inci-
sional, umbilical, epigastric), stoma status (without stoma, with
stoma), resection status (without resection, with resection), and
treatment method applied (emergency surgery, follow-up). The
data were obtained from the hospital information management sys-
tem and patient files.

Statistical analysis was performed using SPSS 22.0 software. De-
scriptive statistics of demographic data were reported as mean, me-
dian, 25th and 75th percentiles for age, and frequency and percent-
age for categorical variables. Crosstab analyses were used to evalu-
ate stoma and resection status by hernia type. Relationships be-
tween groups were evaluated using Pearson Chi-Square test, Likeli-
hood Ratio test, and Linear-by-Linear Association test. Results with
p-values below 0.05 were considered statistically significant. Fish-
er's Exact Test was used when the expected frequencies in the cells
were less than 5.

This study examined the demographic characteristics, stoma
and resection application rates by hernia type, and treatment meth-
ods of patients presenting to our clinic with incarcerated hernia. A
total of 109 patients were included in the study. The mean age was
68.64, and the median age was 70. The 25th percentile of ages was
61.50, the 50th percentile (median) was 70.00, and the 75th percen-
tile was 77.00. The gender distribution showed that 40 of the 109
patients were male (36.7%), and 69 were female (63.3%). Table 1
presents the demographic and clinical data of the patients.

Demographic and Clinical Characteristics of Patients

Surgical Intervention

No Intestinal Resection
B With Intestinal Resection
mm Stoma Created
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The follow-up period for post-operative patients was at least 30
days, during which complications such as surgical site infection,
bowel obstruction, and hernia recurrence were recorded.

All patients underwent a standardized diagnostic approach.
Physical examination and detailed anamnesis were performed in all
cases, followed by imaging. IV contrast-enhanced abdominal CT was
the primary imaging modality used for incarcerated hernias, while
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Characteristics % n/Mean + SD
Total Number of Patients 109
Female 63.3% 69

Male 36.7% 40
Average Age 68.64 years £ 11.20
Female Average Age 68.14 years £ 11.70
Male Average Age 69.5 years + 10.36
Hernia Type

Inguinal Hernia 29.4% 32
Femoral Hernia 11% 12
Incisional Hernia 38.5% 42
Umbilical Hernia 18.3% 20
Epigastric Hernia 2.8% 3

Among the patients diagnosed with inguinal hernia, 31 out of
32 were without a stoma, whereas only 1 patient presented with a
stoma. Of the 12 patients presenting with femoral hernia, 11 did not
have a stoma, while 1 patient had a stoma. Out of the 42 patients
with incisional hernia, 39 were without stoma, and 3 had a stoma.
In the umbilical hernia group, all 20 patients were without stoma. In
the epigastric hernia group, all 3 patients were without stoma. Over-
all, 104 out of 109 patients were without stoma, and 5 had a stoma.
These data indicate that stoma formation is rare in some types of
hernia.
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Age Group Distribution of Patients by Intestinal Resection Status

with Chi-Square Analysis

Intestinal Resection Status
Without Intestinal Resection

35 With Intestinal Resection Chi-5quare Test Results:

Pearson Chi-Square: 45.918, df=42, p=0.313
Likelihood Ratio: 50.887, df=42, p=0.163

30 Linear-by-Linear Association: 5.279, df=1, p=0.022
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When examining whether resection was performed by hernia
type, 27 out of 32 patients with inguinal hernia were without resec-
tion, and 5 had resection. Among the 12 patients with femoral her-
nia, 6 were without resection, and 6 had resection. Out of 42 patients
with incisional hernia, 33 were without resection, and 9 had resec-
tion. In the umbilical hernia group, 16 out of 20 patients were with-
out resection, and 4 had resection. In the epigastric hernia group, 2
out of 3 patients were without resection, and 1 had resection.
Figure 1 graphically presents the patients who underwent
resection and stoma.

In assessing the relationship between age and the performance
of resection, most patients who underwent resection were 67 years
or older. Table 2 presents the age distribution of patients who re-
quired bowel resection compared to those who did not. Figure 2
graphically presents the patients with and without bowel resection
in hernias according to age. Chi-square tests were conducted to eval-
uate the statistical significance of this relationship. The Pearson Chi-
Square test yielded a value of 45.918 (df = 42, p = 0.313), indicating
no statistically significant association between age and the need for
resection. Similarly, the Likelihood Ratio test resulted in a value of
50.887 (df =42, p = 0.163). However, the Linear-by-Linear Associa-
tion test showed a significant result (5.279, df = 1, p = 0.022), sug-
gesting a potential trend where older patients may have a higher
likelihood of requiring resection. Due to the low expected counts in
some cells, these results should be interpreted with caution.

In the evaluation of treatment approaches based on hernia
type, 25 out of 32 patients with inguinal hernia underwent emer-
gency surgery, while 7 patients were managed with follow-up.

All 12 patients with femoral hernia underwent emergency
surgery. Among the 42 patients with incisional hernia, 27
underwent emergency surgery, while 15 were followed up. In the
umbilical hernia group, 15 out of 20 patients underwent emergency
surgery, while 5 were followed up. In the epigastric hernia group, all
3 patients underwent emergency surgery. Overall, 82 out of 109
patients underwent emergency surgery, and 27 received follow-up
treatment. Table 3 shows the types of treatment by hernia type.

Distribution of Hernia Types by Management Approach and Chi-
Square Test Results

Reduced Follow-

Emergency Surgery Up (n, %)

(n, %)
25 (78.12%)

Hernia Type

Inguinal Hernia 7 (21.87%)

Femoral Hernia 12 (100%) 0 (0%)

Incisional Hernia 27 (64.28%) 15 (35.72%)

Umbilical Hernia 15 (75%) 5 (25%)

Epigastric Hernia 3 (100%) 0 (0%)

Total Cases 82 (75.2%) 27 (24.8%)

Chi-Square Test Value value

Results P

Pearson Chi-Square 7.783 0.100

Likelihood Ratio 11.175 0.025

Lmear_—by-Lmear 0.409 0523

Association

Number of Valid 109

Cases

Notes: 40% of cells have an expected count of less
otes:

than 5. The minimum expected count is
0.74.
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When examining the statistical analysis results, the Pearson
Chi-Square test value for the relationship between hernia type and
stoma formation was 2.274 (p=0.686), indicating no significant re-
lationship. However, a linear relationship was found between in-
creasing age and the need for resection (p=0.022). For the relation-
ship between hernia type and treatment method, the Likelihood Ra-
tio test p-value was 0.025, indicating a statistically significant rela-
tionship in some cases.

This study retrospectively evaluated the treatment methods
and outcomes of patients diagnosed with incarcerated hernia. Our
findings highlight the rates of various surgical interventions (e.g.,
bowel resection, stoma formation) according to hernia type and
their association with demographic factors such as age. The analysis
included patients with inguinal, femoral, incisional, umbilical, and
epigastric hernias, and the results were compared with existing
literature.

Emergency surgery was the predominant treatment approach
for patients with inguinal hernia. In our cohort, 78.12% of patients
underwent emergency surgery, while 21.87% were managed con-
servatively with reduction and follow-up. These findings align with
the literature, which underscores surgical intervention as the pri-
mary treatment for inguinal hernias, with conservative manage-
ment being less common #5. Similarly, all cases of femoral hernia
(100%) required emergency surgical intervention in our study. This
observation is consistent with prior research highlighting the high
risk of strangulation and necrosis in femoral hernias, necessitating
urgent surgical treatment ¢. According to the European Hernia Soci-
ety (EHS) guidelines, femoral hernias should be managed surgically
as soon as possible due to their high risk of incarceration and stran-
gulation 7. Our findings support this recommendation and empha-
size the need for prompt surgical intervention in these cases.

In patients with incisional hernias, 64.28% underwent emer-
gency surgery, while 35.72% were followed up. This variability re-
flects the heterogeneous clinical course and complication potential
of incisional hernias. The literature suggests that while follow-up
may be appropriate in certain cases, emergency surgery is crucial
for patients with high complication risks 589. Our findings corrobo-
rate this variability, emphasizing the importance of individualized
treatment strategies. The American College of Surgeons (ACS) sug-
gests that incisional hernias with signs of incarceration or strangu-
lation should be managed urgently to reduce the risk of complica-
tions10. Our study aligns with this recommendation, highlighting
that a significant proportion of incisional hernias required emer-
gency intervention.

The treatment distribution for umbilical and epigastric hernias
also aligned with existing literature. Emergency surgical interven-
tion was performed in 75% of patients with umbilical hernia,
whereas 25% were managed conservatively. In contrast, all patients
with epigastric hernia (100%) underwent emergency surgical inter-
vention. These results suggest that although these hernia types are
often less complex, their incarceration necessitates prompt surgical
management. Clinical judgment remains critical in determining the
appropriate treatment approach 11-113,

Our analysis of bowel resection and stoma formation rates by
age revealed that bowel resection was more common in patients
aged 67 years and older. While the association between age and
bowel resection was not statistically significant (p:0.313), a linear
trend was observed between increasing age and the need for resec-
tion (p:0.022). This outcome suggests that elderly patients present-
ing with incarcerated hernia are more likely to require intestinal re-
section, highlighting the importance of perioperative risk assess-
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ment and careful surgical planning in this population!4. These re-
sults support the need for close monitoring and individualized man-
agement strategies in elderly patients to minimize morbidity and
optimize postoperative outcomes!4. This finding is consistent with
previous studies reporting higher complication rates in elderly pa-
tients 14-16, Considering these findings, early surgical intervention
should be prioritized in elderly patients presenting with incarcer-
ated hernia to potentially reduce the need for bowel resection and
its associated morbidity?!7.

Crucially, a statistically significant relationship was found be-
tween hernia type and treatment approach (p=0.025), suggesting
that different hernia types may have a direct influence on the pre-
ferred management strategy. This result indicates that certain her-
nia types, particularly femoral and epigastric hernias, may require
more aggressive surgical intervention due to their higher risk of
strangulation and associated complications’. Understanding this re-
lationship can aid in refining clinical decision-making and optimiz-
ing individualized treatment plans. Given the significant association
between hernia type and surgical approach, future guidelines could
incorporate stratification models to better define which patients
benefit most from early surgical intervention18.

Notably, stoma formation was more frequently required in pa-
tients with incisional hernias compared to other hernia types. This
finding is in line with the literature, which identifies a higher com-
plication risk in incisional hernias, often necessitating stoma for-
mation. These results underscore the importance of heightened
clinical vigilance in managing incisional hernias.

Differences in treatment methods were also observed across
hernia types. A statistically significant relationship was found be-
tween hernia type and treatment approach in certain cases
(p:0.025), suggesting that the clinical course and complication po-
tential of specific hernia types influence treatment decisions. These
findings advocate for more tailored treatment strategies for incar-
cerated hernias 19.20,

This study was conducted in a single center with a limited num-
ber of patients (n=109), which may restrict the generalizability of
the findings to a broader population. Future multi-center studies
with larger cohorts are needed to validate our results. As a retro-
spective study, our findings are subject to inherent limitations in
data collection and potential selection bias. A prospective study de-
sign would provide more robust evidence regarding the causal rela-
tionship between hernia type, patient demographics, and surgical
outcomes. The postoperative follow-up period in this study was at
least 30 days, which may not be sufficient to assess long-term out-
comes such as hernia recurrence and chronic complications. Future
studies with longer follow-up durations are necessary. Although all
patients underwent standardized diagnostic imaging (contrast-en-
hanced CT as the primary modality), variations in surgical tech-
niques and perioperative management strategies may have influen-
ced outcomes.

This study has several limitations. First, as a retrospective analy-
sis, it is subject to inherent limitations in data collection. Additio-
nally, being a single-center study with a relatively small patient po-
pulation, the generalizability of the findings is limited. Future rese-
arch incorporating data from multiple centers and larger cohorts is
warranted to provide more robust evidence regarding the treat-
ment options and outcomes for incarcerated hernias.

Our findings highlight the importance of considering hernia
type, patient age, and general condition in determining treatment
strategies for incarcerated hernias. The increased need for stoma in
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incisional hernias and the higher risk of complications with advanc-
ing age emphasize the necessity of individualized approaches.
Emergency surgical intervention remains crucial, particularly for
femoral and epigastric hernias. These results contribute to improv-
ing clinical decision-making in the management of incarcerated her-
nias.
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