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Evaluation of risk factors for necrotic tissue resections in elderly patients with groin hernia

AIM: To reveal the relationships between patient findings and tissue resection in elderly patients.
MATERIALS AND METHODS: Between September 2020 and September 2022 three hundred eighty four patients over the
age of 60 who were operated with the diagnosis of groin hernia were retrospectively analyzed. Gender, age, height, weight
and body mass index value, groin and inguinal hernia types, hernia sides, primary or recurrent cases, hernia sac con-
tent, incarceration, tissue necrosis and resection presence, and accompanying pathologies were recorded. These findings
were compared and evaluated in order to determine the relationships between patient findings and tissue resection, and
the findings at risk for tissue resection.  
RESULTS: Of the patients in the study, 352 (91.7%) were male and 32 (8.3%) were female. The mean age, height,
weight and BMI were 67.48±5.893 years, 169.27±6.113 cm, 73.28±7.878 kg and 25,566±2.3518 kg/m2, respective-
ly. There were 369 inguinal, 15 femoral, 285 indirect, 84 direct, 312 primary, and 72 recurrent hernias. Incarceration
was present in 65 (16.9%)  patients, 19 (4.9%) of these patients underwent resection due to tissue necrosis (twelve
omentum and seven small intestine). Tissue resection was 3.1% in male, 25% in female, 4.3% in inguinal, 20% in
femoral, 5.6% in indirect, 0% in direct,  3.5% in primary and 11.1% in recurrent hernias. Tissue resections were
significantly higher in females, femoral hernias, indirect inguinal hernias and recurrent cases (p<0.05).
CONCLUSIONS: We can say that female gender, femoral, indirect and recurrent hernias are important risk factors for tis-
sue resection in elderly patients.
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nias are caused by weakening of the muscles in the low-
er abdominal wall 1. Groin hernias consist of inguinal
and femoral hernias. Most of the groin hernias consist
of inguinal hernias 2.
Groin hernia repair is one of the common surgical pro-
cedures with low morbidity and good results. Groin her-
nia is more common in the elderly than in younger
patients due to the loss of strength of the abdominal
wall and conditions that increase intra-abdominal pres-
sure 3. The risk of groin hernia increases with age. The
frequency of groin hernia repair, which replaces the
prevalence of hernia, increases from 0.25% at the age
of 18 to 4.2% at the age of 75-80 4.

Introduction

Groin hernia repair is one of the most common surg-
eries in the world. More than 20 million groin hernia
surgeries are performed annually in the world. Groin her-
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There is not enough information about the natural course
of untreated groin hernias. Therefore, surgeons recom-
mend surgery to the patient when a hernia is diagnosed.
More positive results are obtained from elective repairs.
However, many patients apply to the health unit in cas-
es such as intestinal obstruction, incarceration and stran-
gulation. Patients with complicated hernia who apply in
this way must be operated on urgently. In such patients,
some complications may occur during and after surgery,
and morbidity and mortality may increase in patients 5.
Patients with intestinal necrosis have longer hospital
stays. In these patients, postoperative complications
occur between 6% and 43% 6-9, and mortality rates are
1-7% 6-8.
In some studies, it has been shown that 40% of inguinal
and femoral hernia repairs are performed due to incar-
ceration or intestinal obstruction in patients over 65 years
of age 10. Emergency operations for groin hernia carry
a significant risk of death 11. As mentioned in the lit-
erature, emergency tissue resections due to strangulation
and tissue necrosis in elderly groin hernias have high
morbidity and mortality rates. Therefore, it is very impor-
tant to carefully evaluate the findings obtained from these
patients, to determine the risk factors for tissue resec-
tion and to plan the necessary treatment considering
these factors.
In this study, we aimed to identify patient findings such
as gender, age, height, weight and BMI values, groin
hernia types, inguinal hernia types, hernia sides, prima-
ry or recurrent cases in elderly groin hernias, and to
determine the patient findings at risk for tissue resec-
tion.

Materials and Methods

The files of 384 patients over the age of 60 who were
operated under emergency or elective conditions within
2 years (between September 2020 and September 2022)
with the diagnosis of groin hernia were evaluated retro-
spectively. 
This study was initiated after ethical approval was
obtained from the Inonu University Health Sciences
Non-Interventional Clinical Research Ethics Committee
(Protocol number: 2022/3374).
Patient findings such as gender, age, height, weight, and
BMI (Body-Mass-Index) value, groin hernia types
(inguinal and femoral hernia), inguinal hernia types
(indirect, direct hernia), hernia sides, primary or recur-
rent cases, hernia sac content, presence of incarceration,
tissue necrosis and resection, and accompanying patholo-
gies were recorded. 
These findings were compared and evaluated in terms of
tissue resection in order to determine the relationships
between patient findings and tissue resection, and the
findings at risk for tissue resection. In this study, tissue
resections are omentum and small intestine resections.

STATISTICAL ANALYSIS

The variables examined in the study were summarized
as arithmetic mean ± standard deviation and number
(percentage) according to measurement levels. The con-
formity of the numerical variables to the normal distri-
bution was examined using the Shapiro-Wilk test. In the
group comparisons in terms of numerical variables, t-test
was used in independent groups. Ratio (percentage) com-
parisons of qualitative variables were made using the 2-
sample test for equality of continuity-corrected ratios. In
the analyses, p≤0.05 was accepted as statistical signifi-
cance level. IBM SPSS Statistics 26.0 package program
was used in the analysis.

Results

384 patients over 60 years of age who were operated on
with the diagnosis of groin hernia were evaluated. Of
these patients, 352 (91.7%) were male and 32 (8.3%)
were female. Age, height, weight and BMI ranges were
60 to 92 years, 150 to 184 cm, 50 to 98 kg, and 19.7
to 31.6 kg/m2, respectively. In addition, the mean age,
height, weight and BMI were 67.48±5.893 years,
169.27±6.113 cm, 73.28±7.878 kg and 25,566±2.3518
kg/m2, respectively.
The number and percentages of groin hernia types, her-
nia sides, primary or recurrent cases detected in patients
operated for groin hernia are given in (Table I).
206 (53.6%) of these patients had an empty hernia sac,
and 178 (46.4%) had an organ in the sac. The hernia
sac content, incarceration, tissue necrosis and tissue resec-
tion numbers and percentages of patients who were oper-
ated for groin hernia are given in (Table II). 
There was no concomitant pathology in 370 patients
(96.4%). Cord cysts were detected in 2 patients (0.5%),
hydrocele in 5 patients (1.3%), epigastric hernia in 5
patients (1.3%), and umbilical hernia in 2 patients
(0.5%).
The patients who underwent tissue resection and those
who did not were compared in terms of age, weight,

TABLE I - Number and percentage of groin hernia types, sides, and pri-
mary or recurrent cases.

Hernia Features N. %

Inguinal hernia 369 96.1
*Indirect inguinal hernia 285 77.2
*Direct inguinal hernia 84 22.8
Femoral hernia 15 3.9
Right side 217 56.5
Left side 167 43.5
Primary cases 312 81.3
Recurrent cases 72 18.8

N: Count, %: Percentage, *: Types of inguinal hernia
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height and BMI values, and no significant difference was
found between them (Table III).
A total of 65 patients underwent emergency surgery due
to incarceration. Incarceration was seen in 48 male and
17 female patients. While the rate of incarceration in
male was 13.6%, this rate in female was 53.1%. In addi-
tion, tissue resection rates in female were significantly
higher than in male (Table IV). Six omentum and two
small bowel resections were performed in female patients,
and six omentum and five small bowel resections were
performed in male patients. Small bowel resection was
performed in 1.4% of male and 6.2% of female.
Fourteen (73.7%) patients who underwent tissue resec-
tion were between 60 and 75 years of age, and the
remaining five (26.3%) patients were over 75 years of
age.
Tissue resection rates in femoral hernias were signifi-
cantly higher than in inguinal hernias (Table IV). Tissue
resections were ten omentum and six small intestine in
inguinal hernias, and two omentum and one small bow-
el resection in femoral hernias. Small bowel resection
was performed in 1.6% of inguinal hernias and 6.6%
in femoral hernias.

A significant difference was found between tissue resec-
tion rates in indirect hernias and those in direct hernias,
and resection rates in indirect hernias were significantly
higher (Table IV). Ten omentum and six small bowel
resections were performed in indirect hernias. There was
no tissue resection in direct hernias. While small bowel
resection was performed in 2.1% of indirect inguinal
hernias, it was never performed in direct hernias.
There was no significant difference between tissue resec-
tion rates in right and left hernias (Table IV). Ten omen-
tum and four small bowel resections were performed on
the right side, and two omentum and three small bow-
el resections on the left side. Small bowel resection rates
were 1.8% in right inguinal hernias and 1.7% in left
inguinal hernias. A significant difference was found
between tissue resection rates in primary and recurrent
hernias, and tissue resection rates in recurrent hernias
were significantly higher than primary hernias  (Table
IV). Nine omentum and two small bowel resections were
performed in primary cases and three omentum and five
small bowel resections in recurrent cases. Small bowel
resection rates in recurrent and primary cases were 6.9%
and 0.64%, respectively.

TABLE II - Numbers and percentages of hernia sac contents, incarceration, tissue necrosis, omentum and small bowel resection.

Omentum(n/%) Small bowel (n/%) Large bowel (n/%) Bladder (n/%) Total (n/%)

Hernia sac contents 144 (37.5) 24 (6.3) 8 (2.1) 2 (0.5) 178 (46.4)
Incarceration 48 (12.5) 16 (4.1) 1 (0.3) 0 65 (16.9)
Tissue necrosis and resection 12 (3.1) 7 (1.8) 0 0 19 (4.9)

n: Count, %: Percentage

TABLE III - Comparison of patients with and without tissue resection in terms of age, weight, height and BMI values.

Age(year) Weight (kg) Height (cm) BMI (kg/m2)

Tissue Resection (+) 70,37±8,674 72,32±6,010 166,95±8,072 25,989±2,1602
Tissue Resection (-) 67.33±5,688 73,33±7,967 169,39±5,984 25,544±2,3620
P values 0.173 0.616 0.089 0.421

TABLE IV - Comparison of gender, groin hernia types, inguinal hernia types, sides and primary/recurrent cases in terms of tissue resection.

Gender Groin Hernia Types Inguinal Hernia Sides Primary/Recurrent
(n, %) Types (n, %) Types (n, %) (n, %) Cases (n, %)

Male 11 Inguinal 16 Indirect 16 Right 14 Primary 11 
(% 3.1) (% 4.3) (% 5.6) (% 6.4) (% 3.5)

Female 8 Femoral 3 Direct 0 Left 5 Recurrent 8 )
(% 25) (% 20) (%0) (% 2.9) (% 11.1

P values 0.0001 0.032 0.028 0.189 0.014

n: Count, %: Percentage
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In this study, tissue resection due to necrosis was per-
formed in a total of 19 patients, 12 (63.2%) of the
omentum and 7 (36.8%) of the small bowel. Omentum
resection rates were significantly higher than small bow-
el resection rates (P=0.0001). Concomitant pathology
(epigastric hernia) was detected in only 1 (5.3%) patient
who underwent tissue resection. Eighteen patients had
no concomitant pathology.

Discussion

In this study, findings such as gender, age, weight,
height, BMI values, hernia types, hernia side and pri-
mary-recurrence cases in elderly inguinal hernia patients
who underwent tissue resection were evaluated. In the
literature, small bowel resections are generally mentioned
as tissue resection. While bowel resections increase mor-
bidity and mortality, omentum resections can increase
morbidity with intra-abdominal bleeding and adhesions.
Therefore, small bowel resections and omental resections
were included in tissue resections due to necrosis in our
study. Incarceration is the inability of the organs in the
hernia sac to be placed in the abdomen. Stangulation is
the disruption of blood flow to the organs in the her-
nia sac. As a rule, organs and tissues necrosis due to
strangulation should be resected and removed from this
area before hernia repair.
Approximately 5-15% of adult hernia patients have
incarceration, and intestinal necrosis requiring intestinal
resection may develop in approximately 15% of these
cases 12. A mortality rate of 3.4% was found in the post-
operative period in incarcerated hernias. All of these
patients who died were over the age of 65 and also had
serious comorbidities 13. We found incarceration in
16.9% of the elderly patients. We performed tissue resec-
tion due to strangulation and tissue necrosis in 29.2%
of these incarcerated hernias (12 omentum and 7 small
bowel resection). Tissue resection rates in our elderly
patients were found to be higher than the values obtained
from adult patients in the literature. We attribute the
fact that our tissue resection rates are almost twice the
adult resection rates in the literature, due to the addi-
tion of omental resections to small bowel resections. No
mortality was observed in patients who underwent both
small bowel and omental resection.
Inguinal hernias are more common in males. In the
inguinal hernia series of 1655 cases, the majority were
male patients, and 42 of these patients underwent emer-
gency surgery due to incarceration or strangulation. Of
the patients who underwent emergency surgery, 29 were
male and 13 were female 14. The risk of incarceration
and strangulation is more common in female 15-17.
Especially female gender and femoral hernia type have
significantly higher rates of incarceration and strangula-
tion 5. In our study, 352 of 384 patients were male and
65 of the patients underwent emergency surgery due to
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incarceration. The rate of incarceration was 13.6% in
male and 53.1% in female. These data were consistent
with general literature findings.
In a study conducted in elderly patients, a total of 25
emergency surgical interventions were performed in 18
male and 7 female patients over 75 years of age, and
small bowel resection was performed in 5 of these
patients 18. Azari et al. performed 14 small bowel resec-
tions in 142 patients over 60 years of age with stran-
gulated hernia 19. We performed emergency surgery on
65 patients due to incarceration, and 12 of these patients
had omentum resection and 7 of them had small bow-
el resection. Small bowel resections in patients who
underwent emergency surgery were lower than the resec-
tion values of elderly patients in the literature. Alvarez
et al. reported that they performed small bowel resec-
tion in 12.9% of all patients in adults. Bowel resection
was performed in 6 (7.8%) of male and 13 (18.6%) of
female, and a significant difference was observed between
male and female 13. Tissue resection was performed in
4.9% of all our elderly patients, of which 3.1% had
omental resection, 1.8% had small bowel resection. Small
bowel resection was performed in 5 (1.4%) male and 2
(6.2%) female. The rate of small bowel resection in our
elderly patients was also lower than the rate of resection
in adults in the literature. The rate of bowel resection
in our female patients was also higher than in male, as
in the literature.
Due to the progressive loss of tissue strength with aging,
the incidence of inguinal hernia is higher in the elder-
ly 20. Small bowel resections and intensive care admis-
sions were more common in patients over 60 years of
age compared to younger patients, 19.6% and 32.7%
versus 1.7% and 0%, respectively 19. Of course, these
conditions increase morbidity and mortality in elderly
patients. 
Therefore, it is necessary to approach elderly inguinal
hernias more carefully, to evaluate the patient’s findings
well, to determine the risk factors and to take the nec-
essary precautions. In this study, the relationships
between patient findings and tissue resection were inves-
tigated and the results were evaluated.
Low body mass index is among the risk factors respon-
sible for the formation of groin hernia 21. Obesity, on
the other hand, reduces the risk of groin hernia by 43%
compared to normal weight 22. However, obesity and
increased BMI values increase the risk of incarceration
and strangulation in groin hernias 23. In the study of
Pierides et al, the mean BMI was reported as 24.6 kg/m2
(16.7-32.2) in patients with inguinal hernia over the age
of 65 24. The mean BMI in elderly groin hernias in our
study was 25,566±2.3518 kg/m2, which was higher than
the BMI values of inguinal hernias in the literature. It
is mentioned that the risk of incarceration and strangu-
lation increases with high BMI values in the literature.
However, in our study, there was no significant differ-
ence in BMI values between the patients who under-
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went tissue resection due to strangulation and those who
did not.
In the study of Akıncı et al, it was reported that 200
inguinal (93 direct, 107 indirect), 12 femoral hernias,
28 direct+indirect hernias were found in patients over
60 years of age, and incarceration and strangulation were
more common in femoral hernias 5. Alvarez et al. also
reported that bowel resection is mostly performed in
femoral hernias 13. In our study, the majority of hernias
were inguinal hernias (96.1%), consistent with the lit-
erature. Likewise, tissue resections were mostly performed
in femoral hernias (20%). In addition, the rate of small
bowel resection was 6.6% in femoral hernias and 1.6%
in inguinal hernias.
In the 200 case strangulated groin hernia study of Azeri
et al, there were 60 indirect, 49 direct, and 31 femoral
hernias in patients over 60 years of age. Bowel resection
was performed in 15 patients and one of these patients
was under the age of 60 and the others were over the
age of 60. The type of inguinal hernia of the patients
who underwent resection was not specified 19. In our
case, the majority of inguinal hernias were indirect her-
nias (77.2%). We found that tissue resection rates due
to strangulation were significantly higher in indirect her-
nias than in direct hernias. Small bowel resection was
performed in 2.1% of indirect inguinal hernias, but not
in direct hernias.
Kulah et al. performed emergency surgery for 93 right,
46 left and 7 bilateral inguinal hernias in elderly patients
due to incarceration 25. B.J. Ge et al. reported 16
(14.2%) small bowel resections in 112 right-sided and
12 (17.1%) small bowel resections in 70 left-sided 6.
The majority of hernias (56.5%) in our patients were
right-sided hernias. Tissue resection was performed in
6.4% of the right side and 2.9% of the left side. There
was no significant difference between the tissue resection
rates of the right and left-sided hernias we obtained.
Small bowel resection rates were also similar in right
inguinal hernias (1.8%) and left inguinal hernias (1.7%).
We could not find any study in the literature showing
the rates of tissue resection due to strangulation in pri-
mary and recurrent cases. However, we found signifi-
cantly higher tissue resection rates in recurrent hernias.
Small bowel resection performed in recurrent cases
(6.9%) was also found to be higher than primary cases
(0.64%). 

Conclusions

There was no difference in age, weight, height and BMI
values between the patients who underwent tissue resec-
tion due to tissue necrosis and those who did not.
However, tissue resection rates were found to be sig-
nificantly higher in female gender, femoral hernias, indi-
rect inguinal hernias and recurrent cases. From this point
of view, we can say that female gender, femoral hernias,
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indirect inguinal hernias and recurrent cases are impor-
tant risk factors for tissue resection in elderly patients.

Riassunto

OBIETTIVO: Rivelare le relazioni tra i risultati del paziente
e la resezione tissutale nei pazienti anziani.
MATERIALI E METODI: Tra settembre 2020 e settembre
2022 sono stati analizzati retrospettivamente trecentot-
tantaquattro pazienti di età superiore ai 60 anni operati
con diagnosi di ernia inguinale. Sono stati registrati ses-
so, età, altezza, peso e valore dell’indice di massa cor-
porea, tipi di ernia inguinale e inguinale, fianchi di ernia,
casi primari o ricorrenti, contenuto del sacco erniario,
incarcerazione, presenza di necrosi tissutale e resezione e
patologie associate. Questi risultati sono stati confrontati
e valutati al fine di determinare le relazioni tra i risul-
tati del paziente e la resezione tissutale e i risultati ris-
chiosi per la resezione tissutale.
RISULTATI: Dei pazienti inclusi nello studio, 352 (91,7%)
erano maschi e 32 (8,3%) erano femmine. L’età media,
l’altezza, il peso e il BMI erano rispettivamente di
67,48±5,893 anni, 169,27±6,13 cm, 73,28±7,878 kg e
25,566±2,3518 kg/m2. C’erano 369 ernie inguinali, 15
femorali, 285 indirette, 84 dirette, 312 primarie e 72
ricorrenti. L’incarcerazione era presente in 65 (16,9%)
pazienti, 19 (4,9%) di questi pazienti sono stati sotto-
posti a resezione per necrosi tissutale (dodici omento e
sette intestino tenue). I pazienti sottoposti a resezione
tissutale e quelli che non lo hanno fatto sono stati con-
frontati in termini di età, peso, altezza e valori di BMI
e non è stata riscontrata alcuna differenza significativa
tra di loro. La resezione tissutale è stata del 3,1% negli
uomini, del 25% nelle donne, del 4,3% nell’inguine, del
20% nel femorale, del 5,6% nell’indiretta, dello 0% nel-
la diretta, del 3,5% nella primaria e dell’11,1% nelle
recidive. Le resezioni tissutali erano significativamente più
elevate nelle donne, nelle ernie femorali, nelle ernie
inguinali indirette e nei casi di recidiva (p<0,05).
CONCLUSIONE: È stato rivelato che i risultati dei pazien-
ti come età, peso, altezza e valori di BMI non erano un
importante fattore di rischio per la resezione tissutale a
causa della necrosi tissutale. Tuttavia, il sesso femminile,
l’ernia femorale, l’ernia indiretta e l’ernia ricorrente sono
importanti fattori di rischio per la resezione tissutale nei
pazienti anziani.
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