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Abstract

Purpose The incidence of chronic groin pain (CGP) and

its impact on quality of life (QoL) after hernia repair are

not clear with follow-up either being short or retrospective.

We present 10-year prospective follow-up of a randomized

trial for bilateral and recurrent hernia repair focusing on

CGP and its impact on QoL.

Methods Patients enrolled between 1997 and 2000 were

contacted by telephone and asked about the presence of

CGP. Those patients with CGP were sent two validated

questionnaires: a SF-12v2 Health Survey and a Pain Impact

Questionnaire (PIQ-6) (QualityMetric, USA).

Results One hundred and twenty patients were recruited

into the original study, and of these, 14 complained of CGP

and were sent a PIQ-6 and a SF-12 v2 health survey.

Overall, there was a higher incidence of CGP in the lapa-

roscopic group compared with the open group (15 vs. 8 %,

ns), but the severity of the pain in the laparoscopic group

was less (2 vs. 3.5, p = 0.0558). QoL was significantly

reduced in patients with CGP compared with the US norm.

The laparoscopic group scored higher in 5 out of 8 of the

QoL categories compared with the open group, but this was

not significant. Overall age-adjusted scores revealed those

under 65 years of age felt they had poorer physical health,

and this reduced their QoL compared to normal values.

Conclusion CGP following laparoscopic surgery for

inguinal hernia repair is less severe than open repair, but

this does not translate into a significant improvement in

QoLin this study.

Keywords Hernia � Quality of life � Pain � Mesh � Open �
Laparoscopic

Introduction

With the advent of prosthetic meshes, recurrence following

hernia repair has significantly improved. Rates are reported

from 0 to 5 % [1] depending on the length of follow-up

with no comparable difference between laparoscopic and

open repair [1, 2]. Focus has now turned to chronic groin

pain (CGP) that has become clinically more important with

the reduction in recurrence rates. The incidence of CGP

3 months after surgery has been reported in 33 % of

patients [3], and this continues to persist at 1 year with a

resultant decrease in QoL [4]. Laparoscopic repair results

in lower postoperative pain, and an earlier return to work

compared to open repair [5, 6] in the first year after surgery

with follow-up in comparative studies rarely exceeding

3 years. We therefore present 10-year prospective follow-

up of our randomized trial that compared TAPP and open

(mesh) repair for bilateral and recurrent inguinal hernia

focusing on the incidence of CGP and its impact on QoL.

Materials and methods

Between 1997 and 2000, 120 patients were enrolled and

randomized to either TAPP or open repair, and the short-

term results have been previously published [6]. In 2010,
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all patients were followed up. Twenty-eight patients were

deceased from unrelated causes. Sixty-three patients were

contacted by telephone and asked about the presence of

CGP, hernia recurrence and revisional surgery as appro-

priate. Twenty-nine patients could not be contacted by

telephone and underwent a full review of their medical

notes (Fig. 1). Of the 62 patients who were contacted by

telephone, 14 complained of CGP and were sent two val-

idated questionnaires, SF-12v2TM Health Survey and Pain

Impact Questionnaire, PIQ-6TM (QualityMetric, USA) [7].

Statistical analysis was undertaken using a Fisher’s

exact test or a paired t test as appropriate.

Results

Laparoscopic versus open repair (Fig. 1)

The median age of the laparoscopic group at the time of

operation was 61.5 years (range 20–80 years; IQR

51.7–67.5) compared with the open group of 61 years

(range 25–88 years; IQR 52–74). There was a significantly

higher mortality rate in the open group compared with the

laparoscopic group (8/60 vs. 20/60, p = 0.0166). The

recurrence rate was 7 % in the TAPP group and 8 % in the

open group. The overall incidence of CGP at 10 years was

Fig. 1 Outcome of 120 patients

after 10 years. The percentage

in parentheses relates to each

group of 60 patients
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12 %, but this was higher in the laparoscopic group (15 vs.

8 % ns).

Primary versus recurrent inguinal hernia (Fig. 2)

There was a 2:1 ratio of patients who had a primary

bilateral hernia compared with recurrent hernia. There was

no significant difference between the rate of recurrence or

incidence of CGP between the two groups in the follow-up

period.

Interpretation of those patients with chronic groin pain

Fourteen patients complained of CGP at telephone fol-

low-up, and 13 of these (93 %) returned their health

surveys. Three patients (33 %) in the laparoscopic group

and 2 patients (50 %) in the open group attended the

chronic pain clinic during the 10-year follow-up period

(Table 1).

Pain scores: PIQ-6

The results of the pain severity score (scored from 0 to 5,

0 = none, 5 = very severe) and the PIQ SUM scores are

summarized in Tables 1 and 2. The mean pain severity

score for the laparoscopic group was 2 compared with 3.5

in the open group but this was not significant (p = 0.0558).

Interestingly, four patients in the TAPP group registered no

pain at all in the previous 4 weeks, and a further three had

only mild pain. This is in contrast to the open group who all

rated their pain as mild or moderate.

The mean PIQ-6 SUM score (Table 2) was 53 ± 11

for the group as a whole, 51 ± 12 for the laparoscopic

group and 56 ± 7 for the open group (p = 0.4). There

were four patients of working age (\65 years), and their

pain scores were not significantly different than those

over 65 years.

Quality of life: SF-12 v2

In patients with CGP, the QoL was significantly reduced

compared with the US norm in all categories of the SF12

v2 except vitality (Table 3). There was however no sig-

nificant difference between the mean scores for each cat-

egory in patients who underwent laparoscopic repair

compared with open repair (Table 4). Overall, for each

category, the mean score was less than 50, that is, less than

the norm for the US population. Of the physical component

summary (PCS) scores, 15 % were above the norm and

38 % were below (Fig. 3). Of the mental component

summary (MCS) scores, 23 % were above the norm, and

the 46 % were below the norm (Fig. 4). Of the population,

30 % were at risk for depression compared with the norm

of the 20 % in the general population in the US.

In the laparoscopic group, 22 % of patient scores were

above the norm for PCS score and 33 % were below the

norm compared with 0 % above and 50 % below in the

open group (Fig. 3). For the MCS score, 33 % of patient

scores were above the norm and 33 % were below the

norm in the laparoscopic group compared with 0 % above

and 25 % below in the open group (Fig. 4).

When adjusted for age, those under the age of 65 had a

lower PCS compared with the US norm (mean score of

44.6, expected norm of 48.78), while those over 65 had a

greater PCS compared with the norm (mean score of 42.43,

expected norm of 41.14). This difference was not signifi-

cant. There was no correlation between age and MCS

(Table 5).

Discussion

Ten years after surgery for recurrent or bilateral hernias,

the incidence of CGP was 12 %. The incidence of pain

after TAPP was higher, but the severity of pain in this

Fig. 2 Incidence of CGP and

recurrence following repair for

bilateral and recurrent hernias at

10 years
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group was less compared with the open group

(p = 0.0558). Overall QoL was significantly reduced in

those patients with CGP compared with the US norm, and

while this was less so in the laparoscopic group, this dif-

ference was not significant. The physical aspect of the QoL

score (PCS) was lower than the norm in the under 65 s but

higher in the over 65 s.

This is a prospective follow-up study, of at least

10 years, of a randomized controlled trial. There is no

recall bias, and therefore, the estimation of CGP is likely to

be reliable in those who were contacted. However, just

under 50 % of the patients could not be followed up pro-

spectively since they had either died or were lost to follow-

up, and therefore, a full-note review was undertaken.

Although there was no evidence in the notes that these

patients suffered with CGP, it is well known that pain is

often underreported [4]. This would increase the incidence

of pain in both groups but particularly the open group

which had a greater number of deceased or lost-to-follow-

up patients (Fig. 1).

The incidence of CGP contradicts the results of our

original study where 13 % of those patients who had an

open repair had CGP at 3 months compared with only 1 %

in the laparoscopic group. This increase in pain at 3 months

following open repair is well documented and an advantage

of laparoscopic repair. The high incidence of CGP in this

follow-up study is similar to the published literature that

reports CGP as high as 30 % following open mesh repair

and 20 % following laparoscopic repair at 5 years [8, 9].

The results of Grant et al. [9] demonstrated that the inci-

dence of pain at 1 year was greater in the open group

compared with laparoscopic group, but at 5-year follow-up

period, the incidence of pain in both groups was equal. The

results of this study show that the incidence of CGP per-

sists even at 10 years and is equal but unlike the study by

Grant showed that the severity of the pain was less in the

laparoscopic group in keeping with the study by Eklund

et al. [8]. There was no statistical difference in the severity

of pain but the high mortality rate among the open group

may explain this as the incidence and in turn the severity of

pain could have been underestimated.

Despite a lower severity of pain in laparoscopic group,

this did not translate into a better QoL in this study. CGP at

3 months after hernia repair has been shown to impact

Table 1 Rating of pain in last 4 weeks in relation to surgery

Severity of pain in last

4 weeks

Laparoscopic repair

(n = 9)

Open repair

(n = 4)

None 4 0

Very mild 3 0

Mild 1 2

Moderate 0 2

Severe 1 0

Very severe 0 0

The mean US severity score is 2.7 with patients with chronic pain

scoring 4.1

Table 2 Age at follow-up,

operation type, immediate post-

op satisfaction, pain clinic

attendance and PIQ-6 scores

The mean PIQ-6 SUM score in

the US is 50 with those patients

with chronic pain scoring on

average 65

Patient Age Surgery Post-op

satisfaction

Pain clinic PIQ-6

SUM score

1 64 Lap Poor No 54

2 74 Lap Very good No 54

3 67 Lap Very good No 40

4 76 Lap Very good No 40

5 67 Lap Not reported No 43

6 73 Lap Very good No 45

7 75 Lap Poor Yes 47

8 80 Lap Fair Yes 61

9 86 Lap Very good Yes 76

10 45 Open Poor Yes 63

11 63 Open Good No 46

12 68 Open Very good Yes 59

13 35 Open Good No 57

Table 3 The mean score for each category of the SF-12 v2 in those

patients with CGP

Category Mean score p value

Physical functioning 43.77 \0.001

Role—physical 46 0.02

Role—emotional 45.85 0.03

Bodily pain 41.61 \0.001

General health 39.54 \0.001

Vitality 50.31 0.40

Mental health 45.61 \0.001

Social functioning 45.61 \0.001
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significantly on QoL [3] with higher QoL scores after

laparoscopic repair in the initial postoperative period [10,

11]. However, there is debate as to whether this benefit

persists after the first year. Retrospective analysis of 216

patients who underwent open or laparoscopic repair using a

Short-Form 36 (SF-36) demonstrated no statistical differ-

ence in QoL scores between the two groups, but those who

had a TAPP reported better physical function with less

fatigue and energy [12]. Myers et al. [13] prospectively

assessed the QoL of patients undergoing a TEP or open

repair with a median follow-up of 32 months. They

reported that the QoL scores were significantly better in 5

of 8 categories of the SF-36 and that overall physical and

mental scores were significantly better in the TEP group.

The results of this study suggest that these benefits are lost

by 10 years, and while the QoL scores were better in five of

the eight categories who had a TAPP, they were not sig-

nificant. Overall, the PCS and MCS were better in the

laparoscopic group, but these were not significant. The PCS

was reduced in the under 65 s compared with the expected

norm despite there being no difference in the SUM pain

scores between the over and under 65 s. This suggests that

the presence of CGP detrimentally affects the young more

significantly and supports the results of Bay-Nielsen et al.

[4] who demonstrated that CGP was higher and QoL lower

in the under 65 s following hernia repair.

Conclusion

The incidence of CGP was 12 % at 10 years with no sta-

tistical difference between laparoscopic and open repair.

However, the severity of the pain was less in the laparo-

scopic group. This CGP has a significant impact on QoL in

both groups but more so in the under 65 s whose CGP

restricts physical activity more than the over 65 s.

Patients should be counseled on the persistence of CGP

following hernia repair and that this may impact

Table 4 The mean scores for each category of the SF12 v2 for both

types of operation

SF-12 v2 component Laparoscopic Open p value

PCS 43.2 42.8 0.95

MCS 49.7 44.8 0.41

PF 43.9 43.5 0.96

RP 45.6 47.0 0.93

BP 43.7 37 0.35

GH 38.9 41.25 0.67

VT 51.3 48 0.47

SF 46.4 43.8 0.73

RE 45 47.8 0.62

MH 48.8 38.5 0.13

There was no significance difference between the scores in the lap-

aroscopic and open groups

PCS (physical component summary): at its lowest it indicates sub-

stantial limitation in self-care and at its highest no physical limita-

tions; MCS (mental component summary): at its lowest it indicates

frequent psychological distress and at its highest it represents a fre-

quent positive affect; PF (physical functioning): performance of

physical activity; RP (role—physical): degree to which a person’s

typical role activities are limited; BP (bodily pain): intensity, duration

and frequency of bodily pain; GH (general health): the beliefs and

evaluations of a person’s overall health; VT (vitality): feelings of

energy and absence of fatigue; SF (social functioning): the degree to

which a person develops and maintains social relationships; RE

(role—emotional): the degree to which a person’s typical role activ-

ities are limited by emotional problems; MH (mental health)

Fig. 3 Physical component summary (PCS) scores in patients with

CGP compared with the US norm

Fig. 4 Mental component summary (MCS) scores in patients with

CGP compared with the US norm

Table 5 Mean PCS and MCS divided into age group with normal

values for each age group in parentheses

Age group (years) (n) PCS (norm) MCS (norm)

35–44 (1) 47.77 (52) 51.59 (48.79)

45–54 (1) 41.93 (49.35) 28.89 (49.9)

55–64 (2) 44.42 (46.9) 55 (50.84)

65–74 (5) 46.89 (43.93) 53.12 (51.37)

75? (4) 40.2 (39.75) 45.73 (48.89)

Note that the mean PCS score in the under 65 s is lower than the

expected mean
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detrimentally on their QoL but especially those under

65 years of age. However, further studies of long-term

follow-up are needed to assess the impact of CGP on QoL

to determine whether one mode of repair is significantly

better.
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