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Patients with incarcerated abdominal wall hernias (AWHs) are often encountered in

emergency care units. Despite advances in anesthesia, antisepsis, antibiotic therapy, and

fluid therapy, the morbidity and mortality rates for these patients remain high. Between

2006 and 2011, we retrospectively analyzed the cases of 131 patients who underwent

emergency surgery for incarcerated abdominal wall hernias. Of these, there were 70

women (53.4%) and 61 men (46.6%) with an average age of 63.3 6 17.4 years (range, 17–91

years). Morbidity was observed in 28 patients (21.4%), and the mortality rate was 2.3%.

Intestinal resection, presence of concomitant disease, and general anesthesia were the

independent variants that affected morbidity of patients with incarcerated abdominal

wall hernias.
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Incarcerated hernia is a hernia that is so occluded

it cannot be returned to the abdomen.1 Patients

with incarcerated abdominal wall hernia (AWH)

(inguinal, femoral, umbilical, and incisional) are

frequently encountered in the emergency care unit,

and such patients commonly have painful swellings

localized in the inguinal or abdominal regions.2 The

small intestine, omentum, and colon are the most

commonly herniated organs in incarcerated hernia.3

Among the patients with incarcerated hernia, 5% to

13% had emergency surgery, and 10% to 15%

required intestinal resection as a result of necrosis.4

The objective of surgical intervention in patients

with incarcerated AWH is to obtain low morbidity

and mortality, as well as low relapse in the long

term.5 Despite advances in anesthesia, antisepsis,

antibiotic therapy, and fluid therapy, the morbidity

and mortality rates for these patients remain high.4

Here, our objective is to discuss the factors affecting
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the morbidity and mortality of patients who under-
went emergency surgery for incarcerated AWH.

Materials and Methods

In this study, we retrospectively analyzed the
records of 131 patients who underwent emergency
surgery for incarcerated abdominal wall hernias,
between January 2006 and January 2011, at the
General Surgery Department of the Dicle University
Medicine Faculty. Age, gender, hernia localization,
repair technique, anesthesia technique, American
Society of Anesthesiology (ASA) scores, additional
need of intervention, duration of hospital stay, and
morbidity and mortality rates of these patients were
recorded. Patients with hernias that could not be
reduced and/or those who underwent emergency
surgery with findings of peritoneal irritation were
included in this study. Patients whose hernias were
reduced and who were operated on electively after
clinical follow-up were not included in the study.
All patients who were admitted to the emergency
service underwent routine preoperative laboratory
examinations (whole blood count, blood biochemis-
try, coagulation tests, lung X-ray, and electrocardi-
ography) after physical examination. Patients
diagnosed with concomitant diseases by anamnesis
and physical examination were held for consulta-
tion. The appropriate anesthesia technique was
determined by evaluating the patient’s general
condition, localization of the hernia, suggestion of
the anesthetist, and the patient’s request. General
anesthesia was administered for supraumbilical
incisional and umbilical hernia surgery, whereas
spinal or local anesthesia was administered for
infraumbilical incisional, inguinal, and femoral
hernias. The repair technique for the hernias (using
a mesh) was the surgeon’s choice. Prolene mesh was
used to repair the hernias in all the patients. An
incision was made over the hernial mass, but a
midline incision was used for patients in whom
resection could not be achieved through the present
incision. All patients received second-generation
cephalosporin prophylaxis preoperatively, and on
the basis of the surgical findings, an antibiotic for
the treatment of anaerobic microorganisms was
added to the antibiotic therapy when necessary.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) soft-
ware for Windows Version 11.5 (Company name,

City, State name spelled out) was used for statistical
analysis of the study results. Quantitative data were
indicated as mean 6 standard deviation (SD). The
Kolmogorov-Smirnov test was used for the compat-
ibility of normally distributed data. For comparison
of the groups, the Mann-Whitney U test was used
for analyzing nonparametric data, while the v2 test
was used for analyzing categorical data. Multivar-
iate analyses were used to evaluate the risk factors
affecting morbidity and mortality. P values less than
0.05 were accepted to be significant for all variables.

Results

Of the 131 patients, there were 70 women (53.4%)
and 61 men (46.6%) with an average age of 63.3 6

17.4 years (range, 17–91 years). Demographic char-
acteristics of patients are given in Table 1. While
inguinal hernia was more frequent in male patients,
umbilical, incisional, and femoral hernias were more
commonly encountered in female patients (P ,

0.001). Mostly loco-regional anesthesia was used for
inguinal hernia, while general anesthesia was used
for the other hernias (P , 0.001). Less additional
intervention was required for patients who under-
went inguinal hernia repair as compared with others
(P¼ 0.031). The mean duration of hospital stay was
5.76 6 2.98 days (range, 2–19 days). In terms of
hernia localization, there were no significant differ-
ences in the ASA scores, presence of concomitant
diseases, necessity of intestinal resection, and mor-
bidity and mortality rates (Table 2). Postoperatively,
morbidity was observed in 28 patients (21.4%): 14
(10.8%) had wound infections, 3 (2.3%) had perito-
nitis, 3 (2.3%) had pneumonia, 2 (1.5%) had deep
vein thrombosis, 2 (1.5%) had heart failure, 2 (1.5%)
had myocardial infarction, and 2 (1.5%) had urinary
tract infection. Postoperatively, 3 patients (2.3%)
died. Patients older than 65 years showed signifi-
cantly higher morbidity rates (P ¼ 0.026), although
the mortality rates of this age group were similar to
those in the other age groups. Patients who under-
went intestinal resection and had both a high ASA
score and concomitant disease showed significantly
higher mortality and morbidity rates. Further,
patients who received general anesthesia had higher
morbidity rates compared with those who received
loco-regional anesthesia (P , 0.001). Patients who
underwent primary repair showed higher morbidity
and mortality rates (P ¼ 0.028 and P , 0.001,
respectively) as compared with patients in whom
prosthetic materials were used. Multivariate logistic
regression analysis revealed no independent variant
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affecting mortality, but intestinal resection, presence
of concomitant disease, and general anesthesia were
found to affect morbidity (P¼0.039, P , 0.001, and P
¼ 0.013, respectively; Table 3).

Discussion

As compared with elective repairs, patients with
incarcerated AWHs had higher morbidity and
mortality rates3 of 19% to 30% and 1.4% to 13.4%,
respectively.4,6 In our study, the morbidity rate was
21.4% and the mortality rate was 2.1%. Dunne et al7

reported that postoperative morbidity is high in
elderly patients, and Alvarez et al3 noted that in the
postoperative period, the incidence of cardiovascular
and pulmonary complications is higher in advanced-
age groups. Kulah et al8 established that elderly
patients with high ASA scores have higher mortality
and morbidity. Similarly, Alvarez et al3 reported that
patients with concomitant diseases had higher

mortality and morbidity rates. In another study, it
was demonstrated that a high ASA score is a very
important independent variable influencing mortal-
ity.9 Our study showed that the morbidity was high
in patients older than 65 years (P¼ 0.026), but there
were no significant differences in the mortality rates.
Further, the mortality and morbidity rates of patients
with high ASA scores were higher than the corre-
sponding rates in patients with lower ASA scores (P
¼ 0.002 and P ¼ 0.039, respectively). Similar to the
findings of Alvarez et al,3 our study established high
morbidity and mortality rates (P , 0.001 and P ¼
0.031, respectively) in patients with concomitant
disease in the univariate analysis, but high morbidity
rate in multivariate analysis (P¼ 0.001).

There is limited knowledge concerning mesh use
to treat incarcerated hernia in emergency sur-
gery.10–12 Prosthetic materials are not used routine-
ly in these patients. Derici et al13 reported that in
incarcerated inguinal hernia repair, the risk of

Table 1 Patient characteristics classified according to hernia types and differences between these categories

Patient characteristics n (%)
Inguinal

n (%)
Umbilical

n (%)
Incisional

n (%)
Femoraln

(%) P

Age (y)
.65 74 (56.5) 38 (61.3) 16 (47.0) 10 (45.5) 10 (76.9) NS
�65 57 (43.5) 24 (38.7) 18 (53.0) 12 (54.5) 3 (23.1)

Gender
Female 70 (53.4) 13 (21.0) 32 (94.1) 16 (72.7) 9 (69.2) 0.001
Male 61 (46.6) 49 (79.0) 2 (5.9) 6 (27.3) 4 (30.8)

ASA score
1 31 (23.7) 14 (22.6) 10 (29.4) 6 (27.3) 1 (7.7) NS
2 45 (34.4) 20 (32.2) 11 (32.3) 9 (40.9) 5 (38.5)
3 41 (31.3) 21 (33.9) 10 (29.4) 4 (18.2) 6 (46.1)
4 14 (10.7) 7 (11.3) 3 (8.9) 3 (13.6) 1 (7.7)

Type of anesthesia
Loco-regional 57 (43.5) 46 (74.2) 4 (11.8) 2 (9.1) 5 (38.5) 0.001
General 74 (56.5) 16 (25.8) 30 (88.2) 20 (90.9) 8 (61.5)

Hernia repair
Primary 51 (38.9) 20 (32.3) 16 (47.1) 8 (36.4) 7 (46.2) NS
Mesh 80 (61.1) 42 (67.7) 18 (52.9) 14 (63.6) 6 (53.8)

Additional intervention necessity
Present 42 (32.1) 12 (19.4) 15 (44.1) 9 (41.0) 6 (46.2) 0.031
Absent 89 (67.9) 50 (80.6) 19 (55.9) 13 (59.0) 7 (53.8)

Morbidity
Positive 28 (21.4) 9 (14.5) 8 (23.5) 7 (31.8) 4 (30.8) NS
Negative 103 (78.6) 53 (85.5) 26 (76.5) 15 (68.2) 9 (69.2)

Mortality
Positive 3 (2.1) 0 (0) 1 (3.0) 1 (4.6) 1 (7.7) NS
Negative 128 (97.9) 62 (100) 33 (97.0) 21 (95.4) 12 (92.3)

Intestinal resection
Present 21 (16.0) 9 (14.5) 3 (8.8) 4 (18.2) 5 (38.5) NS
Absent 110 (84.0) 53 (85.5) 31 (91.2) 18 (81.8) 8 (61.5)

Concomitant disease
Present 52 (39.7) 23 (37.0) 12 (35.3) 11 (50.0) 6 (46.2) NS
Absent 79 (60.3) 39 (63.0) 22 (64.7) 11 (50.0) 7 (53.8)

NS, not significant.
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recurrence is lower with the usage of prosthetic

materials. However, use of prosthetic materials in

surgery for patients with acute incarcerated AWH

may result in an increased tendency for wound

infection.2 In our study, prosthetic materials were

used in 61.1% of patients, and this group had lower

morbidity and mortality rates than the primary

repair group (P , 0.001 and P¼0.028, respectively).

However, to avoid bacterial contamination, partic-

ularly in patients in whom additional intervention

for the intestines was required, prosthetic materials

were not used. Therefore, the mortality and
morbidity rates were higher in primary repair
because of a lack of bacterial contamination. In
those patients with incarcerated AWH who re-
quired intestinal resection due to necrosis, the
duration of hospital stay was longer, resulting in
increased morbidity.14 In some studies, it has been
shown that intestinal activity directly affects the
morbidity and mortality rates.15 In our study, we
determined that patients who underwent intestinal
resection had higher morbidity and mortality rates.
However, in multivariate analysis, intestinal resec-
tion was found to be an independent risk factor
affecting only morbidity (P¼ 0.039). For acute cases
in which different anesthesia techniques (general
and loco-regional) were performed, there was no
significant difference in morbidity and mortality.
However, patients with concomitant disease and
who had general anesthesia were found to have
higher morbidity rates.3,8 In our study, patients
who underwent general anesthesia had higher

Table 2 Univariate analyses of the factors affecting morbidity and mortality

Morbidity Mortality

Negative,
n (%)

Positive,
n (%) P

Negative,
n (%)

Positive,
n (%) P

Age (y)
.65 53 (71.6) 21 (27.4) 0.026 71 (95.9) 3 (4.1) NS
�65 50 (87.7) 7 (12.3) 57 (100) 0 (0)

Gender
Female 51 (72.8) 19 (27.2) NS 67 (95.7) 3 (4.3) NS
Male 52 (85.2) 9 (14.8) 61 (100) 0 (0)

Hernia types
Inguinal 59 (86.8) 9 (13.2) NS 62 (100) 0 (0) NS
Umbilical 26 (76.5) 8 (23.5) 33 (97) 1 (3)
Incisional 15 (71.4) 7 (28.6) 21 (95.5) 1 (4.5)
Femoral 9 (69.2) 4 (30.8) 12 (92.3) 1 (7.7)

ASA score
1–2 67 (88.2) 9 (11.8) 0.002 76 (100) 0 (0) 0.039
3–4 36 (65.5) 19 (34.5) 52 (94.5) 3 (5.5)

Type of anesthesia
Loco-regional 54 (94.7) 3 (5.3) ,0.001 57 (100) 0 (0) NS
General 49 (66.2) 25 (33.8) 71 (95.9) 3 (4.1)

Hernia repair
Primary 32 (62.7) 19 (37.3) ,0.001 48 (94.1) 3 (5.9) 0.028
Mesh 71 (88.7) 9 (21.3) 80 (100) 0 (0)

Additional intervention necessity
Present 26 (61.9) 16 (38.1) 0.001 40 (95.2) 2 (4.8) NS
Absent 77 (86.5) 12 (13.5) 88 (98.8) 1 (1.2)

Intestinal resection
Present 9 (42.8) 12 (57.2) ,0.001 19 (90.5) 2 (9.5) 0.016
Absent 94 (85.5) 16 (14.5) 109 (99.1) 1 (0.9)

Concomitant disease
Present 26 (50.0) 26 (50.0) ,0.001 49 (94.2) 3 (5.8) 0.031
Absent 77 (97.4) 2 (2.6) 79 (100) 0 (0)

NS, not significant.

Table 3 Multivariate analyses of the factors affecting morbidity

Variables

Morbidity

P OR 95% CI

Concomitant disease 0.000 78.47 9.26–664.43
Intestinal resection 0.039 7.30 1.10–48.43
Type of anesthesia 0.013 8.683 1.583–47.61

OR, odds ratio; CI, confidence interval.
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morbidity and multivariate analysis, suggesting
that general anesthesia is an independent risk
factor affecting morbidity (P ¼ 0.013). We consider
that this difference is related to the use of different
anesthetic techniques in different types of hernia
surgery.

One limitation of this study is that there are some
differences between the different types of hernias
and the techniques for repairing them; in this study,
these different types have been grouped together.

Conclusions

Patients with incarcerated AWHs require emergency
surgery and have high mortality and morbidity
rates. Multivariate logistic regression analysis per-
formed in this study showed that intestinal resec-
tion, presence of concomitant disease, and general
anesthesia are the factors that affect the morbidity
rate of patients who undergo emergency surgery for
incarcerated AWHs.
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