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Abstract

Background: This study aims to evaluate the results of incarcerated anterior abdominal wall hernia cases
in which we performed emergency surgery in light of the literature.

Materials and Methods: The records of 124 patients who underwent emergency surgery for incarcerated
anterior abdominal wall hernia between January 2016 and December 2019 were retrospectively reviewed.
The patients' files, computer records, epicrisis reports, surgery reports, and outpatient clinic records were
evaluated. Patients; Age, gender, hernia type, location, time of admission, previous hernia surgery history,
affected organs, type of anesthesia applied, surgical techniques, resection status, length of hospital stay,
morbidity, and mortality rates were recorded.

Results: The mean age of 124 patients was 59.47 + 17.75 (17-94) years. Of the patients, 64 (51.6%) were
female, and 60 (48.4%) were male. The mean hospital stay was 4.12+3.52 (1-19) days. Thirteen (10.5%)
patients had additional disease. General anesthesia was applied to 100 (80.6%) patients, and regional
anesthesia was applied to 24 (19.4%) patients. 25 patients were operated on with the diagnosis of recur-
rence and 99 with the diagnosis of a primary hernia. The most frequently compressed organs in the hernia
sac were the omentum (64.5%) and small intestine (32.2%). Bowel resection was performed in 16 of the
patients. Mesh was applied to 90 patients during the operation. The most common hernia types were
inguinal, umbilical, and incisional. 31 (13.7%) complications developed in 17 patients. Sepsis, wound in-
fection, ileus, atelectasis, and respiratory failure were the most common. Mortality was developed in 6
(4.8%) of the patients.

Conclusions: This study showed that additional disease increases morbidity in hernia cases, and intestinal
resection due to strangulation increases morbidity and mortality. Therefore, patients presenting with an
incarcerated hernia should be operated on as soon as possible before strangulation develops.
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Oz

Amag: Bu calismada acil cerrahi uyguladigimiz inkarsere karin 6n duvari fitik sonuglarinin literatir 1siginda
degerlendirilmesi amaglandi.

Materyal ve Metod: Ocak 2016 ile Aralik 2019 tarihleri arasinda inkarsere karin 6n duvari fitigi nedeniyle
acil cerrahi uygulanan 124 hastanin kayitlari geriye donuk olarak incelendi. Hasta dosyalari, bilgisayar ka-
yitlari, epikriz raporlari, ameliyat raporlari ve poliklinik kayitlari degerlendirildi. Hastalarin yas, cinsiyet,
fitik tipi, yerlesim yeri, basvuru zamani, gegirilmis fitik cerrahisi 6ykusu, etkilenen organlar, uygulanan
anestezi tipi, cerrahi teknikler, rezeksiyon durumu, hastanede kalis stiresi, morbidite ve mortalite oranlari
kaydedildi.

Bulgular: Hastalarin ortalama yasi 59,47 + 17,75 (17-94) idi. Hastalarin 64'U (%51,6) kadin, 60" (%48,4)
erkekti. Ortalama hastanede kalis suresi 4,12+3,52 (1-19) giindii. On Ug (%10,5) hastada ek hastalik mev-
cuttu. 100 (%80,6) hastaya genel anestezi, 24 (%19,4) hastaya rejyonal anestezi uygulandi. 25 hasta niiks,
99 hasta ise primer herni tanisi ile opere edildi. Fitik kesesi iginde en sik basiya ugrayan organlar omentum
(%64,5) ve ince barsak (%32,2) idi. Hastalarin 16'sina barsak rezeksiyonu uygulandi. 90 hastaya operasyon
sirasinda mesh uygulandi. En sik gorilen fitik tipleri inguinal, umbilikal ve insizyonel fitiklardir. 17 hastada
31 (%13,7) komplikasyon gelisti. Sepsis, yara enfeksiyonu, ileus, atelektazi ve solunum yetmezligi en yaygin
komplikasyonlardi. Hastalarin 6'sinda (%4,8) mortalite gelisti.

Sonug: Bu ¢alismada ek hastaligin fitik olgularinda morbiditeyi, strangiilasyona bagl intestinal rezeksiyo-
nun morbidite ve mortaliteyi artirdigini gérilmastir. Bu nedenle inkarsere fitik ile bagvuran hastalar stran-
gllasyon gelismeden en kisa zamanda ameliyat edilmelidir.
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Introduction

A hernia is the protrusion of any organ or tissue from an
abnormal space to a place other than where it should be.
An incarcerated hernia is an irreductable hernia (1). Pati-
ents with incarcerated anterior abdominal wall hernias
(IAAH) are frequently encountered in the emergency de-
partment. Such patients usually have localized painful swel-
lings in the groin and abdomen (2). The most common or-
gans in incarcerated hernia sac are the omentum, small in-
testine, and colon (3). About 5-13% of anterior abdominal
wall hernias require emergency surgery due to incarcera-
tion. Despite advances in antisepsis, antibiotic therapy,
anesthesia, and fluid therapy, the morbidity rate of incar-
cerated hernias after emergency surgery remains high
(4,5).

The treatment of IAAH aims to repair the hernia in a way
that reduces both the mortality and morbidity rates and the
recurrence rate (6,7). For this purpose, the hernia content
should be reduced by rapid surgical exploration, and if ne-
cessary, resection of the ischemic hernia content should be
performed (5).

This study aims to evaluate the results of incarcerated an-
terior abdominal wall hernia cases in which we underwent
emergency surgery in light of the literature.

Materials and Methods

In this study, the records of 124 patients admitted to Hos-
pital X's emergency department between January 2016 and
December 2019 with the diagnosis of IAAH . The study was
conducted retrospectively, and approval was obtained
from Ethics Committee (Decision on 03/09/2021, number
890) before starting the study. Patients' retrospective infor-
mation, current files, computer records, epicrisis reports,
surgery reports, and outpatient clinic records were evalua-
ted. Patients; Age, gender, hernia type, location of the her-
nia, time of admission, previous hernia surgery history, af-
fected organs, type of anesthesia applied, surgical tech-
niques, resection status, length of hospital stay, morbidity,
and mortality rates were recorded. Hernias with incarcera-
tion were considered strangulated hernias if there were
signs of intraoperative ischemia and necrosis.

The surgical technique used in hernia repair was determi-
ned according to the surgeon's preference. After the neck
of the hernia sac was released, and the sac was opened, the
organ(s) without signs of ischemia were placed in the abdo-
men. After 10-15 minutes of warm saline application to the
ischemic-appearing organ, the organ whose blood flow
improved was placed in the abdomen in the same way. Re-
section was performed in cases with signs of necrosis. Ge-
neral or regional anesthesia was applied to the patients ac-
cording to the hernia's location and the patient's comorbi-
dity.

This work was approved by the Research Ethics Committee
(Gazi Yasargil Training and Research Hospital Ethics Com-
mittee/03.09.2021/E-890). Descriptive statistics for
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continuous variables, numbers, and percentages were gi-
ven for categorical variables. The chi-square test was used
to determine the relationship between categorical variab-
les. The statistical significance level was accepted as 5%,
and SPSS (ver: 13) statistical program was used for all sta-
tistical calculations.

Results

The mean age of 124 patients included in the study was
59.47 + 17.75 (17-94) years. Of the patients, 64 (51.6%)
were female, and 60 (48.4%) were male. The mean hospital
stay was 4.12 + 3.52 (1-19) days. Thirteen patients (10.5%)
had additional diseases such as Down syndrome, Diabetes
mellitus, hypertension, prostate, lung, and heart diseases.
General anesthesia was applied to 100 (80.6%) cases, and
regional anesthesia was applied to 24 (19.4%) cases. 25 pa-
tients were operated on because of recurrent hernia, and
99 were diagnosed with a primary hernia. The most frequ-
ently compressed organs in the hernia sac were the omen-
tum (64.5%) and small intestine (32.2%) (Figure 1).

L

Figure 1. incarcerated small bowel of the sac of incisional
hernia

Bowel resection was performed in 16 of the patients. Mesh
was applied to 90 patients during the operation—31
(13.7%) complications developed in 17 patients. The most
common complications are sepsis, wound infection, ileus,
atelectasis, and respiratory failure. The most common sys-
temic complications were from the respiratory system
(32.2%). Mortality was observed in 6 (4.8%) of the patients
included in the study. The most common hernia types were
inguinal hernia 50 (40.3%), umbilical hernia 39 (31.5%), and
incisional hernia 22 (17.7%), respectively. The general cha-
racteristics of the patients included in the study are sum-
marized in Table 1.

While incisional hernia was more common in women, the
inguinal hernia was more common in men and was statisti-
cally significant (p:0.04). The distribution of hernias by gen-
der is summarized in Table 2.
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Morbidity rates were higher in patients with bowel resec-
tion. Morbidity was seen less in patients who underwent
mesh replacement. The parameters whose effects on mor-
bidity were investigated in our study are summarized in
Table 3.

Table 1. General characteristics of the patients

Incarcerated abdominal wall hernias

Mortality rates were higher in patients with additional di-
sease and bowel resection. Mortality was lower in patients
who underwent mesh. The parameters whose effects on
mortality were investigated in our study are summarized in
Table 4.

Age (year) (mean + SD (min-max)

59.47 +17.75 (17-94)

Length of stay (day) (mean + SD (min-max)

4.12 +3.52 (1-19)

n (%)
Comorbidity 13 (10.5)
Gender
Men 60 (48.4)
Women 64 (51.6)
Type of anesthesia
General 100 (80.6)
Regional 24 (19.4)
Type of hernia
Primary 99 (79.8)
Recurrent 25(20.2)
Herniated organ(s)
Omentum 80 (64.5)
Small intestine 40 (32.2)
Colon 8 (6.5)
Stomach 1(0.8)
Bowel resection
Yes 16 (12.9)
No 108 (87.1)
Mesh status
Yes 90 (72.6)
No 34 (27.4)
Complication(s)
Sepsis 7 (5.6)
Wound infection 5(4.0)
lleus 5(4.0)
Atelectasis 4 (3.26)
Respiratory failure 4(3.26)
Pneumonia 1(0.8)
Pleural effusion 1(0.8)
ARF* 1(0.8)
GIS bleeding** 1(0.8)
AF*** 1(0.8)
Hematoma 1(0.8)
Total 31(13.7)
Hernia site
Epigastric 2(1.6)
Incisional 22 (17.7)
Femoral 11 (8.9)
Inguinal 50 (40.3)
Umblical 39 (31.5)
Total 124 (100)
Mortality 6 (4.8)
*ARF: Acute renal failure, **GIS: Gastro intestinal system, ***AF: Atrial fibrilation
Table 2. Hernia distribution by gender
Gender Epigastric  incisional Right nght Left Left Umblical Total
Femoral Inguinal Femoral Inguinal
Women 1(%1,6) 18(%28.1) 4(%6.3) 7(%10.9) 2(%3.1) 2(%3.1) 30(%46.9)  64(%100)
Men 1(%1,7) 4(%6.7)) 3(%5.0) 25(%41.7) 2(%3.3) 16(%26.7) 9(%15.0)  60(%100)
Total 2(%1.6)  22(%17.7) 7(%5.6) 32(%25.8) 4(%3.2) 18(%14.5) 39(%31.5)  124(%100)
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Table 3. Comparison of patients with and without morbidity

Incarcerated abdominal wall hernias

Survivors n(%) Exitus n(%) p
Comorbidity
No 99 (92.5%) 12(70.6%) 0.006
Yes 8(7.5%) 5(29.4%)
Bowel resection
No 100 (93.5%) 8 (47.1%) 0.000
Yes 7 (6.5%) 9 (52.9%)
Anestesia type
General 85 (79.4%) 15 (88.2%) 0.394
Regional 22 (20.6%) 2(11.8%)
Hernia site
Epigastric 2 (1.9%) 0(0.0%)
Incisyonal 20 (18.7%) 2(11.8%) 0.551
Femoral 8(7.5%) 3(17.6%) ’
Inguinal 42 (39.3%) 8 (47.1%)
Umblical 35 (32.7%) 4 (23.5%)
Mesh status
No 19 (29.7%) 15 (25.0%) 0.559
Yes 45 (72.3%) 45 (75.0%)
Gender
Female 57 (53.3%) 7 (41.2%) 0.354
Male 50 (46.7%) 10 (58.8%)
Table 4. Comparison of patients with and without mortality
Survivors n(%) Exitus n(%) p
Comorbidity
No 107 (90.7%) 4 (66.7%) 0.061
Yes 11 (9.3%) 2 (33.3%)
Bowel resection
No 100 (93.5%) 8 (47.1%) 0.000
Yes 7 (6.5%) 9 (52.9%)
Anesthesia type
General 94 (79.7%) 6 (100%) 0.219
Regional 24 (20.3%) 0(0.0%)
Hernia site
Epigastric 2 (1.7%) 0(0.0%)
Incisyonal 21 (17.8%) 1(16.7%) 0.936
Femoral 11 (9.3%) 0(0.0%) '
Inguinal 47 (39.8%) 3 (50.0%)
Umblical 37 (31.4%) 2 (33.3%)
Mesh status
No 28 (23.7%) 6 (100.0%) 0.000
Yes 90 (76.3%) 0 (0.0%)
Gender
Female 62 (52.5%) 2 (33.3%) 0.358
Male 56 (47.5%) 4 (66.7%)
Discussion more common in men (9). Similarly, in our study, incarcera-

The presence of a hernia is accepted as an indication of an
elective repair operation. Incarcerated inguinal hernias are
one of the common causes of acute abdominal pain (8). In-
carcerated hernias constitute 5.17% of non-traumatic emer-
gency surgical operations. This is followed by appendicitis
and perianal abscesses. In emergencies, IAAH -related sur-
geries have higher morbidity and mortality rates than elec-
tive hernia repairs (1).

Incarcerated femoral and umbilical hernias are more com-
mon in women, while incarcerated inguinal hernias are

ted umbilical and femoral hernias were more common in
women, while inguinal hernias were more common in men,
and the results were consistent with the literature. In addi-
tion, in our study, Recurrent hernia was more common in
women, which was statistically significant (p:0.04).

While mortality rates in IAAH are 1.4-13.4%, morbidity rates
have been reported between 19-30%. Mortality and morbi-
dity have been reported to be associated with strangulation
and bowel resection (8,10). Ergetin et al. (8) and Eser et al.
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(10) reported morbidity rates as 11.4% and 20%, respecti-
vely, and mortality rates as 5.06% and 3%, respectively, in
their study. In our study, the mortality rate was 4.8%, and
the morbidity rate was 13.7%, consistent with the literature.
The morbidity rate was higher in strangulation and bowel
resection patients, which was statistically significant
(p:0.00).

Due to incarceration, 5-35% of abdominal wall hernias requ-
ire urgent surgical intervention. Intestinal resection is requ-
ired in 10-15% of strangulated abdominal wall hernias due
to necrosis (9). ). Intestinal necrosis and intestinal resection
were most frequently observed in inguinal hernias (11). Kurt
et al. reported that the female gender, being over 65 years
of age, and an irreducible femoral hernia increases the risk
of bowel resection (12). In our study, intestinal resection
was performed in 12.9% of the cases. There was no signifi-
cant difference between the strangulation and bowel resec-
tion rates in both genders (p:0.51), (p:0.89 In our study, the
mean age (p:0.00) and length of hospital stay (p:0.00) of the
patients who underwent bowel resection were significantly
higher.

Incarcerated inguinal and femoral hernias are more com-
mon on the right side. Strangulated hernias are more com-
mon in femoral and inguinal hernias (9). However, our study
observed strangulation most frequently in inguinal, incisio-
nal, and umbilical hernias. In addition, strangulated inguinal
hernias were more common on the right in our study.

In many patients, elective hernia operations can be perfor-
med under regional and local anesthesia. Emergency incar-
cerated inguinal hernia repairs carry a higher risk of morbi-
dity and mortality, especially in elderly patients with cardio-
vascular and pulmonary co-morbidities (10). It has been re-
ported that operations performed under local anesthesia in
these patients lead to fewer complications than operations
performed under general anesthesia (10,13). In this study,
24 patients were operated under regional anesthesia and
100 patients under general anesthesia, depending on the
patient's comorbid condition and the anesthesiologist's pre-
ference. There was no statistically significant difference
between anesthesia type and morbidity (p:0.39). The diffe-
rence between the type of anesthesia administered
between the genders was statistically significant (p:0.00).
Regional anesthesia was used more frequently in men.
Advanced age and co-morbidity are effective factors in the
development of complications after emergency incarcera-
ted anterior abdominal wall hernia operations. The inci-
dence of co-morbidities increases with age, and accordingly,
the physiological reserves of patients are affected (5). Our
study observed that co-morbidity significantly affected mor-
bidity in univariate analysis (p=0.00). In the study of Alvarez
et al. (3), pulmonary and cardiovascular complications were
reported more frequently in the postoperative period due
to advanced age. In our study, the most common complica-
tions were from the pulmonary system, with a rate of 32.2%.
Using an open, tension-free technique with a mash in elec-
tive abdominal wall hernias is common practice. It has been
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reported that the use of mesh is not contraindicated in in-
carcerated hernias, even in the presence of strangulation,
and beneficial results of its use have been reported (10). In
our study, hernia repair with mesh was performed in 72.6%
of the patients. It was observed that morbidity was high in
our patients who underwent resection and anastomosis and
did not apply mesh in hernia repair.

Most surgeons fear the well-known complications that may
be associated with foreign material implantation in the set-
ting of an incarcerated or suffocated bowel loop. This issue
has been explored in only a few articles, and most herniop-
lasty procedures either used no synthetic materials or had
very few bowel resections in study groups (11). The use of
monofilament polypropylene mesh for strangulated ingui-
nal hernia repair is safe, and the risk of the local infectious
complications is low(14). In our study, we performed Lich-
tenstein Surgery for strangulated hernia repair using a mo-
nofilament polypropylene mesh instead of a mesh prosthe-
sis in 27.4% of the patients. We do not prefer to use mesh in
our patients who have undergone bowel resection. We beli-
eve this is due to resection and comorbidity, not the use of
mesh.

Our study has limitations, such as being a retrospective
study based on records, operations performed by different
surgeons, and considering only a small number of cases.

Conclusion

This study showed that additional disease increases morbi-
dity in hernia cases, and intestinal resection due to strangu-
lation increases morbidity and mortality. Therefore, patients
presenting with an incarcerated hernia should be operated
on as soon as possible before strangulation develops. Again,
we believe all patients admitted to the hospital due to ante-
rior abdominal wall hernia or diagnosed with anterior abdo-
minal wall hernia for any reason should have a hernia repa-
ired as soon as possible under elective conditions.

Ethical Approval: The study was conducted retrospectively, and ap-
proval was obtained from Ethics Committee (Decision on
03/09/2021, number 890) before starting the study.
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