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Abstract

Purpose Hernia repairs are a common surgical procedure,

and are associated with a significant cost. Despite the

acceptance of the advantages of early elective hernia

repairs, the incidence of emergency admissions with

complicated presentations remains high, and the natural

history of an untreated hernia is not obvious. This study

aimed to define risk factors related with unfavorable out-

comes in groin hernia repairs.

Methods We analyzed the records of 685 elective or

emergency repairs of groin hernias between December

2005 and June 2009. Patient age ranged from 17 to

85 years, with 240 (35%) of patients being older than

60 years of age. Indirect inguinal hernias were the most

common hernia type in both sexes of patients. Coexisting

cardiopulmonary problems were noted in 294 male and 33

female patients. American Society of Anaesthesiologists

(ASA) grades 3 and 4 were encountered in 61 (9%)

patients. Data were analyzed by chi-square test.

Results Significantly high incarceration and strangulation

rates were found in females and femoral hernia type. The

overall morbidity rate was 7%, major complications 3%.

No mortality was observed in the series and postoperative

complications were significantly more common in patients

with high ASA score and severe coexisting cardiopulmo-

nary problems. Advanced age, delayed admission, femoral

type hernia and female sex were also linked with unfa-

vorable outcomes.

Conclusions The risk of complicated presentation and

unfavorable outcome in patients with groin hernia is sig-

nificant in the presence of factors such as advanced age,

femoral hernia, female sex, delayed admission, severe

coexisting cardiopulmonary problems and high ASA score.

Although it is difficult to estimate the natural history of

untreated hernia, hernia repairs of patients with the above-

mentioned risk factors should be timely and elective.
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Introduction

Inguinal hernia repairs are the most common elective

procedures performed by surgeons and represent a signi-

ficant health care cost. However, although it is well known

that elective hernia repairs have more favorable outcomes,

many patients present with incarceration and strangulation,

which are associated with significant morbidity and mor-

tality. There is no consensus on one solution for inguinal

hernia repair. The age of the patient and coexisting prob-

lems considerably influence the surgical strategy and

anesthetic technique chosen. Hernia surgery still attracts so

much attention due to this confluence of surgeons, proce-

dures and socioeconomic aspects [1–6].

There is no adequate information about the natural

history of untreated inguinal hernias [7–9]. Thus, many

surgeons suggest that all inguinal hernias should be
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operated at diagnosis. They also perceive that complicated

groin hernias presentations, such as bowel obstruction or

incarceration with strangulation, require emergency

operations.

The purpose of this study was to define the risk factors

correlated with unfavorable outcomes in patients who

underwent elective or emergency inguinal hernia repairs.

Patients and methods

The records of 685 patients who underwent elective or

emergency surgery for preoperative diagnosis of inguinal

hernia between December 2005 and June 2009 in our clinic

were analyzed retrospectively. Data recorded for each

patient included the type of presentation, age, sex, past

medical history, duration of symptoms, presence of coex-

isting diseases such as cardiopulmonary disease, hyper-

tension, diabetes, prostatic enlargement, type of hernia,

American Society of Anesthesiologists (ASA) class, type

of anesthesia, contents of hernial sac, surgical procedures,

complications, length of hospitalization and mortality.

Incarceration was defined as irreducibility of an external

hernia and strangulation as irreducibility with objective

signs of ischemia or gangrene.

The results were analyzed statistically using SPSS for

Windows program (SPSS, Chicago, IL). Comparisons of

variables were made using the chi-square test with Yates’

correction. P values less than 0.05 were considered

significant.

Results

During the above mentioned period, a total of 685 hernia

repairs were carried out in 639 patients with groin hernias.

Bilateral inguinal hernias were recorded in 46 (7%) of

these, 601 (88%) were elective hernia repairs, and 84

(12%) were emergency hernia repairs with complicated

presentations.

There were 570 men (89%) and 69 (11%) women. The

median age of the patients was 51 years (range 17–85),

with 221 (35%) of the patients being over 60 years of age

and grouped as ‘‘advanced age group’’. The type and

location of hernias and their distribution according to sex

are detailed in Table 1. Indirect inguinal hernias were most

frequently encountered in both sexes. Femoral hernias were

significantly more common in women (P \ 0.001).

In the 569 (89%) patients admitted to our clinic 48 h or

more from the onset of symptoms, the most common pre-

senting symptoms were a mass in the abdominal wall and

localized pain. Duration of symptoms before admission

varied from a few hours to 20 years. Incarceration was

diagnosed in 68 (10.6%) patients and strangulation in 14

(2.2%) patients. The ratios of incarceration and strangula-

tion were noted to be significantly greater in women, as was

the occurence of femoral hernia (P = 0.001 and P B 0.001,

respectively). Forty patients (6.3%) were admitted with

signs and symptoms of mechanical bowel obstruction.

Bowel obstructions were also significantly more common in

female patients (P = 0.007). A greater proportion (27.5%)

of female groin hernias required emergency hernia repair

compared with male groin hernias (11.2%; P \ 0.001). The

ratios of incarceration, strangulation and bowel obstruction

according to hernia type are listed in Table 2.

Concomitant medical problems were noted in 302

(47.3%) patients (32 female and 270 male). Congestive heart

failure and chronic obstructive pulmonary diseases were

more frequent coexisting problems in men, whereas essen-

tial hypertension was more common in women. As expec-

ted, severe coexisting medical problems were significantly

more common in patients with advanced age (P \ 0.001).

The majority of the patients were ASA grades 1 and 2

(91%), patients with ASA grades 3 and 4 accounted for 9%

Table 1 Distribution of type and location of groin hernias according to age and sex

No. of patients Hernia typesa Total hernia repairs

Direct Indirect Femoral Direct ? indirect

Male (570) 211 (34%) 322 (52.4%) 15 (2.4%) 66 (10.7%) 614 (89.5%)

Female (69) 17 (24%) 33 (46.5%) 15 (21%) 6 (8.5%) 71 (10.5%)

[60 years old 93 (40%) 107 (45%) 12 (5%) 28 (12%) 240 (35%)

B60 years old 135 (30%) 248 (56%) 18 (4%) 44 (10%) 455 (65%)

a Bilateral groin hernias were noted in 44 male and 2 female patients

Table 2 Ratios of complicated presentations according to hernia type

Hernia type Incarceration Strangulation Bowel obstruction

Direct 10 (14.5%) 1 (7%) 7 (17.5%)

Indirect 33 (48.5%) 6 (43%) 19 (47.5%)

Femoral 17 (25%) 6 (43%) 9 (22.5%)

Direct ? indirect 8 (12%) 1 (7%) 5 (12.5%)

Total 68 (10.6%) 14 (2.2%) 40 (6.3%)
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(58) of all patients, whereas of the advanced age group

patients, 48 cases (22%) were ASA grade 3 and 4

(P \ 0.001). Strangulation and bowel obstruction rates

were significantly higher in patients with ASA grade 3 and

4 (P \ 0.001 and P \ 0.05, respectively). The length of

hospital stay was also significantly longer in those patients

(P \ 0.001; Table 3).

Hernia repairs were performed under general anesthesia

in 378 (59%) patients, spinal anesthesia in 211 (33%)

patients, and local anesthesia in 50 (8%) patients. The

method of hernia repair was determined largely by the

surgeon’s individual preference. Tension-free hernioplasty

was the most common preferred procedure, and was

applied in 648 (94.6%) cases. Concomitant hydrocelec-

tomy was recorded in 11 (1.6%) patients. Intraoperative

complications were reported as femoral vein laceration in

two patients and iatrogenic ileum perforation in one

patient. All were recognized and successfully treated.

Contents of the hernial sac were ileum only in 124

(18%), omentum only in 419 (61%), ileum with omentum

in 81 (12%) patients, sigmoid colon in 16 (2%) patients,

cecum in 5 (0.7%) cases, appendix in 2 (0.3%) cases and

preperitoneal fat tissue in 36 (5%) cases. Ovary and fal-

lopian tubes were found in two (0.3%) cases. Necrotic

bowel resection was required in 2 (0.3%) patients, appen-

dectomy in one patient, omentectomy in 7 (1%) patients

and ovary and fallopian tubes were removed due to Tuba-

Ovarian torsion in the hernial sac in 2 (0.2%) patients.

Strangulation and resection rates were significantly high in

patients with coexisting medical problems (P \ 0.02 and

P \ 0.05, respectively). The length of hospital stay was

also significantly longer in those patients (P \ 0.001).

Postoperative complications were observed in 49 (7%)

of all hernia repairs. Major complications developed in 24

(3.4%) hernia repairs, 22 of whom (92%) had severe

coexisting diseases. The most frequent serious complica-

tions were pulmonary insufficiency in 7 (1%) patients, and

congestive heart failure in 5 (0.7%) patients. Cerebro-

vasculary problems were observed in 3 (0.4%) patients and

pneumonia in 3 (0.4%) patients.

Local wound complications were observed in 24 (4%)

patients. Eighteen patients (3%) suffered from wound

infections. Scrotal hematomas were noted in 6 (1%) patients.

Wound infections were treated by drainage and antibiotics.

Urinary retention was noted in 22 (3%) patients. One patient

suffered recurrence in the early postoperative period.

The duration of hospital stay ranged from 1 to 16 days

(mean 2 days). The length of hospital stay was significantly

longer in patients with advanced age, femoral hernia,

strangulation bowel obstruction, severe coexisting disease,

high grade ASA class and late admission. Statistical sig-

nificance of factors likely to be linked with presentation

and outcomes are detailed in Table 4.

Discussion

The variability in frequency of groin hernias that affect the

population and their socioeconomic impact is truly ama-

zing [7]. Inguinal hernia repairs still constitute one of the

Table 3 Relationship between the American Society of Anaesthesiologists (ASA) score and age, sex, complicated presentation, length of

hospital stay and major morbidity

ASA-I ASA-II ASA-III ASA-IV

Male/female 291/35 230/25 47/8 2/1

B60/[60 years old 298/28 110/145 10/45 0/3

No. of cases with hospital stay C5 days 4/326 (1.2%) 10/255 (4%) 10/55 (18%) 0/3 (0%)

Complicated presentation rate 31/326 (9.5%) 40/255 (15.7%) 9/55 (16.4%) 2/3 (67%)

Major morbidity rate 2/326 (0.6%) 7/255 (2.7%) 11/55 (20%) 2/3 (67%)

Table 4 Statistical significance of risk factors according to unfavorable presentation and outcomes

Factors Incarceration Strangulation Resection Hospital stay (C5 days) Morbidity

Female sex P \ 0.001 P \ 0.001 P = 0.002 NSa NS

Femoral hernia type P \ 0.001 P \ 0.001 P \ 0.001 NS NS

Emergency repair P = 0.018 P \ 0.001 P \ 0.001 NS P = 0.03

Advanced age ([60) NS NS NS P \ 0.001 P = 0.04

Coexisting disease P = 0.007 P = 0.007 P = 0.004 P \ 0.001 P = 0.008

ASA-III and IV score P = 0.002 P = 0.002 P = 0.009 P \ 0.001 P \ 0.001

a Non significant
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most common procedures in general surgery, with about 20

million procedures being performed worldwide each year

at significant cost to health care organizations and society

[3, 10]. Despite the frequency of this procedure, there is

very little information on the natural history of the

untreated hernia [8, 9].

It is widely accepted that progression of a hernia left

unrepaired is inevitable and that repair of that hernia

becomes more difficult. Thus many surgeons suggest that

all inguinal hernias should be repaired at diagnosis. Sur-

gical textbooks have also advocated that the presence of an

inguinal hernia is sufficient indication for hernia repair

[8, 9, 11].

On the contrary, some surgeons assert that delaying

hernia repair incurs no increased complication risk com-

pared with the immediate operation group. Although

inguinal hernias will progress over time to complicated

presentation, this does not seem to be related with an

appreciable increase in morbidity and mortality, or even

emergency surgery. Surgeons also advocate that watchful

waiting strategy is a safe and acceptable alternative for

male patients with asymptomatic or minimally sympto-

matic inguinal hernia [8, 9].

We had previously reported that advanced age, presence

of severe coexisting disease and late admission were sig-

nificant risk factors responsible for unfavorable outcomes

of emergency hernia repairs. We also reported that emer-

gency hernia repairs in elderly patients carries a high

morbidity and mortality risk in the presence of coexisting

cardiopulmonary problems [11, 12].

In advanced age group patients, the lack of the classic

signs and symptoms of disease often leads to delays and

errors in diagnosis, and also results in increased emergency

surgical intervention. Almost regardless of the type of

procedure, emergency surgery is associated with signifi-

cantly increased morbidity and mortality. It is also associ-

ated with a higher rate of long-term hospital stay [13]. In the

current study, the presence of coexisting cardiopulmonary

problems in elderly patients was the principal cause of

unfavorable outcomes. The length of hospital stay was also

significantly longer in patients with high ASA score.

The presenting symptoms are likely to determine the

decision of whether to perform elective or emergency

hernia repair. In almost all hernia repair series, pain at the

hernia site was described as the most common presenting

symptom [2, 8, 14]. It has been showed that patients with

an indirect inguinal hernia were considerably more likely

to have pain compared with those with a direct hernia, and

the cumulative probability of a patient presenting with pain

increases with time. Some authors have found that pain had

little effect on work or leisure activities. Baxter and

coworkers showed that only 13% of employed patients had

to leave their employment due to pain [8]. Our study

showed that most of the patients presenting with incar-

ceration suffered from severe pain at the hernia site. We

believe that the severity of the pain may be a harbinger of

complicated presentations such as incarceration or stran-

gulation. Emergency hernia repairs are inevitable in

patients presenting with mechanical bowel obstruction

findings. In our series, about one-half of the patients

undergoing emergency hernia repair were hospitalized for

signs and symptoms of mechanical bowel obstruction

resulting from groin hernia.

Although it is extremely difficult to estimate the risk of

complication of untreated hernia, Gallegos and coworkers

reported that the cumulative probability of strangulation of

an inguinal hernia was 2.8% at 3 months rising to 4.5%

after 2 years. Complicated presentations of groin hernias

are associated with a higher proportion of women and

patients with femoral hernias [15–17]. Femoral hernias

account for less than 10% of all groin hernias but 40% of

these present as emergencies. Groin hernias occur much

less frequently in women than in men, whereas femoral

hernias are more common in women and carry a high risk

of an emergency operation. It has been reported that

women undergo a higher proportion of emergency hernia

repair than men [18–20]. Our results were consistent with

these literature data.

Duration of symptoms and late admission are considered

to be important factors related to morbidity and mortality.

However, early presentation does not remove the risk of

necrotic bowel resection, thus we recommend leaving time

for adequate resuscitation of patients before surgery [21–

23]. Most of our patients were hospitalized after 48 h from

the onset of symptoms. Principal causes of late admissions

were socioeconomic factors and awareness of the hernia.

The current study showed that morbidity, duration of

hospital stay and resection rates were significantly corre-

lated with late admission.

Conclusions

Elective and emergency hernia repairs still rank among the

most common surgical procedures. Although we have no

adequate information on the natural history of the untreated

hernia, complications related with untreated hernia require

emergency surgery, which carries a relatively higher

mortality and morbidity risk. Factors such as female sex,

advanced age, severe pain at hernia site and signs of

mechanic bowel obstruction, presence of coexisting car-

diopulmonary diseases, high ASA score, femoral-type

hernia and late admission adversely affect the outcomes of

hernia repairs. Surgical treatment of patients with groin

hernia should be tailored in consideration of these factors.

A watchful waiting strategy may be safe and acceptable in
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the absence of these factors. Elderly patients with groin

hernia and female patients with femoral hernia should be

operated electively and in a timely fashion.
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