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Abstract
Objectives
Although inguinal hernia (IH) repair is low-risk surgery, older patients are occasionally offered watchful
waiting because of their functional status and comorbidities. This study reviewed the surgical outcomes of
IH repair in older patients in comparison with outcomes in younger patients.

Methods
This retrospective study included all patients who had IH repair from 2010 to 2020. The primary outcomes of
interest were postoperative complications and recurrence.

Results
A total of 262 patients underwent IH repair during the study period; 40% were ≥60 years old. One patient had
a recurrence. Among the 8% of patients who had postoperative complications, groin pain was the most
common one (1.9%). Female patients had a significantly higher rate of complications than male patients did
(38.5% female versus 6.4% male, p<0.001). The rate of complications was also higher for emergency surgery
than for elective surgery (22.6% emergency versus 6.1% elective, p<0.001), as well for patients who needed
concomitant bowel resection compared with those who did not. Patients who had emergency surgery or
postoperative complications had a prolonged hospital stay. 

Conclusions
IH repair in older patients is low-risk surgery, comparable to that in younger patients. In this study,
emergency surgery was more common in older than in younger patients and posed a higher risk of
complications. We recommend offering elective hernia repair to older patients to avoid the higher
complication rate associated with emergency repair.
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Introduction
Inguinal hernia (IH) is a common disease among all age groups that requires surgery: 27%-42% of affected
male and 3%-6% of affected female patients [1,2]. IH has a high prevalence in the older population (≥65
years), which can be attributed to multiple factors, including abdominal wall weakness, benign prostatic
hyperplasia, chronic cough, and chronic constipation, all of which are common in this age group [1-4]. The
cumulative probability of pain and irreducibility increases with time (pain 90% and irreducibility 30% at 10
years) [5]. Elective IH repair is considered a safe and low-risk surgery and has a valuable role in preventing
hernia-related complications [1,3]. However, older patients are occasionally approached conservatively and
denied surgery because of their functional status and the presence of comorbidities [1,4,6-8].

Up to 8% of IH emergency surgery is indicated when incarceration, obstruction, or strangulation occurs as a
result of a narrow hernia neck or adhesions between the hernia content and sac [7,9]. Most of those who
have emergency surgery are older, and older patients have significantly higher morbidity and mortality rates
than younger patients do [2,9].

This study aimed to review the surgical outcomes of IH repair in older patients (≥60 years) and to compare
these outcomes with those in a younger age group (<60 years).

Materials And Methods
This retrospective study included all patients who had an elective or emergency IH repair from June 2010 to
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June 2020 at King Abdulaziz University Hospital. Patients were identified from the operative lists of the
electronic health record system. These lists capture all patients with IH who were booked and underwent
surgery, as confirmed by operative note details. Patients younger than 18 years or who had a femoral hernia
were excluded. Older patients, defined as those who were ≥60 years, were compared with patients who were
<60 years. Patient demographics, clinical features, operative details, and postoperative complications were
obtained from the electronic medical charts after Institutional Review Board approval (Reference No. 373-
21).

The main outcomes of interest included postoperative complications and recurrence at the latest visit to the
outpatient clinic. After surgery, patients were followed up during hospitalization, and any adverse events
were obtained from inpatient notes. After patients were discharged, follow-up data were retrieved from
outpatient visit notes.

Data were analyzed with SPSS version 25 (IBM Corp., Armonk, NY, USA). Qualitative data were expressed as
frequencies and percentages. The quantitative data were presented as median or mean and standard

deviation (Mean ± SD). The chi-squared test (x2) was used to assess the relationship between variables, and
the Mann-Whitney and Kruskal-Wallis tests were used for nonparametric variables. Spearman’s correlation
analysis and binary logistic regression analysis of the independent predictors of postoperative complications
were performed. A two-sided p-value of less than 0.05 was considered statistically significant.

Results
Patient demographics and clinical data
A total of 262 patients underwent IH repair during the study period; 40% were ≥60 years. The mean age of the
overall population was 54.28 ± 17.84 years.

Most patients were male (95%) with a mean body mass index (BMI) of 26.73 ± 5.23 kg/m 2. Older patients
were more likely to have comorbid conditions (American Society of Anesthesiologists [ASA] 2: 54%, ASA 3:
87%) compared with their younger counterparts (ASA 2: 43%, ASA 3: 12%). Moreover, a significantly higher
percentage of older patients than that of younger patients underwent surgery for recurrent IH (57% older
versus 43% younger), and a significantly higher percentage of older patients than that of younger patients
underwent emergency surgery (64.5% older versus 35.5% younger, p<0.05).

The majority of patients (74%) had an open surgical approach, and around half (54%) had surgery under
general anesthesia. Only 12% had an emergency IH repair; three of those patients required concomitant
bowel resection (two in the younger group). Most patients (92.7%) received antibiotic prophylaxis, but only
6.9% required thrombosis prophylaxis. Table 1 demonstrates patient, disease, and operative characteristics
across both age groups (<60 years versus ≥60 years).

Variable
Age

χ2 p-value†
<60 years N=157  n (%)      >60 years N=105  n (%)

ASA classification

57.96 <0.001

ASA 1 102 (82.9) 21 (17.1)

ASA 2 52 (42.6) 70 (57.4)

ASA 3 2 (12.5) 14 (87.5)

ASA 4 1 (100) 0 (0.0)

Hernia site

0.1 0.751Bilateral 20 (62.5) 12 (37.5)

Unilateral 137 (59.6) 93 (40.4)

Recurrent

4.99 0.025No 141 (62.7) 84 (37.3)

Yes 16 (43.2) 21 (56.8)

Surgical approach

1.5 0.472
Laparoscopic converted to open 2 (50) 2 (50)

Laparoscopic 43 (66.2) 22 (33.8)
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Open 112 (58) 81 (42)

Type of anesthesia

0.58 0.745
General 88 (62) 54 (38)

Local 1 (50) 1 (50)

Regional 58 (57.6) 50 (42.4)

Mesh  

0.13 0.71No 6 (54.5) 5 (45.5)

Yes 151 (60.2) 100 (39.8)

Emergency surgery

8.74 0.003No 146 (63.2) 85 (36.8)

Yes 11 (35.5) 20 (64.5)

Bilateral or Unilateral repair         

0.16 0.685Bilateral hernia 19 (63.3) 11 (36.7)

Unilateral hernia 138 (59.5) 94 (40.5)

Bowel resection

0.89  0.345  No 156 (60.2) 103 (39.8)

Yes 1 (33.3) 2 (66.7)

Operation duration (minutes) 105 96 0.59* 0.555

Length of hospitalization (days) 2 2 0.78* 0.436

Follow-up duration (weeks) 2 2 1.09 0.273

TABLE 1: Relationship between patient age and clinical data (N=262).
ASA: American Society of Anesthesiologists.

*Mann-Whitney test.

†Boldface font indicates statistically significant p-values of less than 0.05.

The median operative time was 107 minutes, and the median length of hospitalization for the overall
population was two days. The median follow-up duration was two weeks. There was no significant
difference across groups in terms of bilateral presentation, bilateral repair incidence, or the use of a mesh.

Main outcomes of interest
One patient (0.4%) in the older group had a recurrence during the short follow-up study period. Among the
8% of patients who had postoperative complications, groin pain was the most common one (1.9%). Only
0.8% of patients had postoperative urinary symptoms, and 1.1% had a seroma or hematoma (Table 2).
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  Variable
Age

χ2  p-value
<60 years N=157 n (%) ≥60 years N=105 n (%)

Groin pain on follow-up

0.84 0.359No 155 (60.3) 102 (39.7)

Yes 2 (40) 3 (60)

Postoperative recurrence

1.5 0.221No 157 (60.2) 104 (39.8)

Yes 0 (0.0) 1 (100)

Overall postoperative complications

2.76 0.096No 148 (61.4) 93 (38.6)

Yes 9 (42.9) 12 (57.1)

Postoperative urinary symptoms

0.08 0.773No 156 (60) 104 (40)

Yes 1 (50) 1 (50)

Postoperative seroma or hematoma

0.89 0.345No 156 (60.2) 103 (39.8)

Yes 1 (33.3) 2 (66.7)

TABLE 2: Relationship between patient age and postoperative data (N=262).

Regarding predictors of postoperative complications (Table 3), there was a trend toward an increased
complication rate in the older group compared with the younger group (11.4% older versus 5.7% younger),
but it did not reach statistical significance (p=0.096). Female patients had a significantly higher rate of
complications than male patients did (38.5% female versus 6.4% male, p<0.001). The rate of complications
was different across groups who received different types of anesthesia, the highest being among those in the
general anesthesia group, which was statistically significant. The rate of complications was also higher in
the group who underwent emergency IH repair (22.6%) than in those who underwent elective surgery (6.1%),
and there was a significant difference in patients who needed concomitant bowel resection versus those who
did not. Patients who had emergency surgery or postoperative complications had a prolonged hospital stay,
which was statistically significant. The median length of hospitalization was three days for emergency IH
surgery, whereas it was two days for elective IH surgery.

Variable
Postoperative complications

χ2 p-value†
Yes N=21 n (%) No N=241 n (%)

Age

2.76 0.096<60 years 9 (5.7) 148 (94.3)

≥60 years 12 (11.4) 93 (88.6)

Gender

17.19 <0.001Female 5 (38.5) 8 (61.5)

Male 16 (6.4) 233 (93.6)

BMI (mean ± SD) 26.62 ± 5.12 26.74 ± 5.25 0.14 0.882

ASA classification

3.56 0.301

ASA 1 7 (5.7) 116 (94.3)

ASA 2 11 (9) 111 (91)
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ASA 3 3 (18.8) 13 (81.3)

ASA 4 0 (0.0) 1 (100)

Hernia site

0.15 0.695Bilateral 2 (6.3) 30 (93.8)

Unilateral 19 (8.3) 211 (91.7)

Recurrent

0.45 0.499No 17 (7.6) 208 (92.4)

Yes 4 (10.8) 33 (89.2)

Surgical approach

1.84 0.397
Laparoscopic converted to open 1 (25) 3 (75)

Laparoscopic 6 (9.2) 59 (90.8)

Open 14 (7.3) 179 (92.7)

Type of anesthesia

6.61 0.0367
General 17 (12) 125 (88)

Local 0 (0.0) 2 (100)

Regional 4 (3.4) 114 (96.6)

Mesh  

 0.01 0.893No 1 (9.1) 10 (90.9)

Yes 20 (8) 231 (92)

Emergency surgery

10.11 0.001No 14 (6.1) 217 (93.9)

Yes 7 (22.6) 24 (77.4)

Bilateral or Unilateral repair

0.08 0.773Bilateral hernia 2 (6.7) 28 (93.3)

Unilateral hernia 19 (8.2) 213 (91.8)

Bowel resection

34.82 <0.001No 18 (6.9) 241 (93.1)

Yes 3 (100) 0 (0.0)

Groin pain on follow-up

7.07 0.008No 19 (7.4) 238 (92.6)

Yes 2 (40) 3 (60)

Postoperative recurrence

11.52 0.001No 20 (7.7) 241 (92.3)

Yes 1 (100) 0 (0.0)

Postoperative urinary symptoms

23.12  <0.001No 19 (7.3) 241 (92.7)

Yes 2 (100) 0 (0.0)

Postoperative seroma or hematoma

34.82 <0.001No 18 (6.9) 241 (93.1)
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Yes 3 (100) 0 (0.0)

Use of antibiotic prophylaxis

0.21 0.646No 1 (5.3) 18 (94.7)

Yes 20 (8.2) 223 (91.8)

Usage of thrombosis prophylaxis

5.42 0.066
No 17 (7) 225 (93)

Yes 4 (22.2) 14 (77.8)

Not applicable 0 (0.0) 2 (100)

Operation duration (minutes) 129 105 1.92* 0.055

Length of hospitalization (days) 3 2 2.79* 0.005

Follow-up duration (weeks) 2 2 0.52 0.601

TABLE 3: Relationship between postoperative complications and patient characteristics, clinical
data, and surgical and postoperative data (N=262).
BMI: body mass index, ASA: American Society of Anesthesiologists.

*Mann-Whitney test.

†Boldface font indicates statistically significant p-values of less than 0.05.

Discussion
Older patients are unique in multiple ways, and therefore, physicians approach them differently [4]. IH is a
common disease in older individuals, and its repair is associated with low morbidity and mortality rates;
however, these patients are occasionally offered watchful waiting [1,4,6-8]. Our study demonstrated that
older patients undergoing IH repair have comparable results to those of younger patients with no significant
perioperative risk or complications. The overall postoperative morbidity rate was 8%, and the mortality rate
was 0%. In the older group, the morbidity rate was 11% versus 6% in the younger patients. Similar findings
were published by Rogers and Guzman [8], who found no mortality and no significant difference in
postoperative complications between older (>65 years) and younger patients (6% versus 7%). In contrast, a
study of more than 29,000 patients from the Danish Hernia Database showed different results, with a
significantly higher postoperative morbidity rate in patients ≥65 years (4.5%) than in younger patients
(2.7%), as well as a higher 30-day mortality rate (0.12% older versus 0.015% younger) [10]. Although this
difference is statistically significant, it does not appear to have clinical significance.

A systematic review assessed the management approach for asymptomatic or mildly symptomatic IH in older
male patients (>50 years) [11]. The mean mortality rate in elective surgery was 0.2% and in emergency
surgery was 4%. The watchful approach was associated with a mean yearly risk of irreducibility of 0.4%
(0.2%-2.7%). Of the patients who were initially managed nonoperatively, 13% eventually required surgery.

Regarding the surgical approach, there was no significant difference between the rates of open versus
laparoscopic approaches in either group, and the approach did not affect surgical outcomes. Laparoscopic IH
repair is considered a safe and acceptable alternative to open repair, especially for bilateral and recurrent
hernias [12]. Hernandez-Rosa et al. [13] demonstrated that laparoscopic IH repair has comparable morbidity
and mortality rates to those for open repair in octogenarians. A randomized clinical trial compared
Lichtenstein open repair with totally extraperitoneal laparoscopic repair in 1,513 male patients with primary
unilateral IH. It demonstrated that the minimally invasive approach was associated with less postoperative
pain, shorter sick leave, and faster recovery [14]. In the present study, laparoscopic repair was offered to 25%
of patients overall. However, there was no difference in surgical approach between study groups.

Almost two-thirds of the emergency cases in the present study occurred in older patients (64.5%). Three
patients had a bowel resection and developed complications, two of which were in the younger group.
Complications developed in 22.6 % (7/31) of the overall population who underwent emergency surgery. In
addition, emergency surgery was associated with longer hospitalization. Our results concur with several
studies that showed that emergency surgery carries higher morbidity and mortality rates, especially in older
adults [8,15,16].
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We reported a higher operative time (17 ± 47.2 minutes) and length of hospitalization (2.42 ± 3.48 days) than
has been reported in the literature [10,12,17,18]. Our hospital admission policy and the fact that it is an
educational institution can explain this difference.

Interestingly, the female patients in this cohort had a significantly higher rate of postoperative
complications than the male patients did (38% female versus 6% male). Having a higher BMI could explain
this association; as in female patients, the rate of obesity (BMI ≥30) was 38% versus 24% in male patients.
Köckerling et al. [7] reported a similar correlation for older women who underwent emergency groin surgery.
They found that patients who required bowel resection during emergency groin hernia repair and female
patients who were ≥66 years had unfavorable perioperative outcomes [7]. Another study by Nilsson et al. [9]
showed that female patients had a greater risk of postoperative mortality, which can be attributed to a
higher rate of emergency procedures irrespective of the type of hernia.

This study has several limitations. It was a retrospective design, and the overall number of older patients was
small. Given the small number and low complication rates, other predictors of postoperative complications
or differences in outcomes in the older compared with the younger population may not be detected.
Moreover, there was no standardized postoperative pathway or designated follow-up to formally assess
patient outcomes prospectively. Lastly, the follow-up time was short and not standardized for all patients.

Conclusions
The risk of morbidity associated with IH repair is low in older patients, comparable to that in younger
patients. Therefore, we recommend offering elective hernia repair to older patients to avoid the higher
complication rates associated with an emergency repair. Local data that evaluate IH repair in older compared
with younger patients are scarce. Prospective studies will add to our knowledge about IH repair in older
adults.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Unit of Biomedical Ethics
Research Committee at the Faculty of Medicine, King Abdulaziz University issued approval 373-21. Patient
demographics, clinical features, operative details, and postoperative complications were obtained from the
electronic medical charts after Institutional Review Board approval (Reference No. 373-21). . Animal
subjects: All authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of
interest: In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they have no
financial relationships at present or within the previous three years with any organizations that might have
an interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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