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Abstract

Background Laparoscopic inguinal hernia repair has

emerged as a viable alternative to the open procedure. To

date, few studies have included validated measures of

quality of life as end points. We compared quality-of-life

outcomes following laparoscopic versus open repair of

inguinal hernia.

Methods All laparoscopic repairs were performed via the

totally extraperitoneal route (TEP). All open procedures

were Lichtenstein repairs (LR). Hernia repairs performed

between January 1999 and December 2006 were included

in the study. Data was recorded prospectively and each

TEP repair was matched with a LR for analysis. The SF-36

form was used to assess quality of life. Statistical signifi-

cance was determined using the two-sample Wilcoxon

rank-sum (Mann-Whitney) test.

Results Three hundred fourteen procedures were per-

formed during the study period, 164 (52%) had a TEP

repair and 150 (48%) had a LR. Ninety TEP repairs were

matched with 90 LR. Recurrence rates were 3% following

TEP repair and 2% following LR. There was a significant

difference between the laparoscopic and open groups in

terms of physical function (p = 0.0001), physical role

(p \ 0.0001), bodily pain (p = 0.0029), general health

(p = 0.0025), and emotional role (p \ 0.0001). There was

no significant difference between the groups in terms of

vitality (p = 0.2501), mental health (p = 0.08), or social

functioning (p = 0.1677).

Conclusions These data suggest that the TEP repair

results in less postoperative pain, a quicker return to nor-

mal functional status, and improved quality-of-life out-

comes with equivalent recurrence rates when compared to

the LR.

Introduction

Inguinal hernia surgery continues to evolve with laparo-

scopic repair now an alternative to open surgery [1]. A

tension-free repair, whether achieved via laparoscopic or

Lichtenstein repair (LR), is the procedure of choice [1–3].

The equivalence of laparoscopic repair has been demon-

strated in a number of studies [2–5]. Many of these authors

have shown that similar recurrence rates can be achieved

laparoscopically and some have demonstrated less post-

operative pain [6]. Few studies have addressed quality-of-

life issues. In 2003, the Cochrane Database of Systemic

Reviews published an update to its original 2000 report

comparing laparoscopic and open techniques for hernia

repair; the updated report indicated that whereas laparo-

scopic repairs (i.e., transabdominal preperitoneal [TAPP]

repairs and totally extraperitoneal [TEP] repairs) generally

took longer and had a slightly higher rate of more serious

complications than open repairs (0.005 vs. 0% and 0.001

vs. 0%, respectively), they also were associated with

shorter recovery times [2]. The risk of serious complica-

tions has been allayed in more recent randomized con-

trolled trials [1]. The overall risk of recurrence following

laparoscopic repair in the earlier studies may also have

been related to the surgeon’s level of experience [7]. The

TAPP approach is easier to learn and perform than the TEP
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approach, and even experienced laparoscopic hernia sur-

geons report more technical difficulties with the latter [2].

Nonetheless, there is a growing body of literature sug-

gesting that TEP repair, by avoiding entry into the perito-

neal cavity, has significant advantages over TAPP repair

[3], in particular, a reduction in the risk of trocar site

hernias, small bowel injury and obstruction, and intra-

peritoneal adhesions to the mesh. In addition, TEP repair is

also a cost-effective treatment option for patients with

unilateral (primary or recurrent) hernia [2].

Possible benefits in terms of quality-of-life outcomes

following TEP repair have not yet been fully determined,

so it was with this in mind that this study was undertaken.

Patients and methods

TEP and Lichtenstein repairs of unilateral primary inguinal

hernias performed between January 1999 and December

2006 were included in the study. Prior to January 2003 all

inguinal hernias were repaired using the Lichtenstein

technique. Subsequently, all repairs were attempted lapa-

roscopically via the TEP approach. A flowchart on patient

selection is shown in Fig. 1. All procedures, patient

demographics, and follow-up data were recorded prospec-

tively. This study involved a retrospective review of that

database. Due to incomplete data because of either lack of

complete follow-up or SF-36 forms, a case-matched study

was performed. Each TEP repair was matched for age and

gender with a LR. To reduce the bias associated with the

learning curve, the first 50 TEP repairs were excluded from

the analysis. Exclusion criteria also included bilateral and

recurrent hernias. Patients with clinical evidence of a uni-

lateral hernia and intraoperative evidence of a contralateral

occult hernia were also excluded. All open hernias were

repaired using the Lichtenstein technique. Both procedures

were performed under general anesthesia.

The TEP repair involved a transverse incision at the

level of the umbilicus on the side of the hernia, placement

of a 10-mm trocar, and creation of the extraperitoneal

space. Two 5-mm trocars were subsequently placed under

direct vision. A 10 9 15 knitted prolene mesh was used.

Tacks were used to fix the mesh only when a direct hernia

was encountered. Tacks (Protack) were placed around the

defect in the posterior wall of the inguinal canal. No tacks

were placed into periosteum. Bupivacaine 0.5% was used

for both open and laparoscopic repairs titrated to body

weight. For open repairs the local anesthetic was infiltrated

around both the wound and the ilio-inguinal nerve. For

TEP repairs infiltration around the port sites and into the

preperitoneal space was employed. In both repairs skin

closure was achieved using subcutaneous monocryl. The

January 1999 (commencement of study) 

n=135 LR 

January 2003 (TEP repair commenced as procedure of choice) 

• 14 additional patients were not analysed as they were bilateral repairs or had 
an occult contra-lateral hernia detected and treated at the time of surgery. 

90 patients were selected from either group from the prospective database and 
matched for age and gender 

n= 164 TEP repairs (the first 
50 were excluded from 

analysis resulting in n=114) 

15 LR (deemed unsuitable for 
general anaesthetic and 
underwent LR under spinal) 

Fig. 1 Flowchart of patient

selection
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periumbilical fascial defect was closed with vicryl. The

5-mm working ports were not closed at fascial level. All

patients were reviewed 1 month post surgery and every

6 month subsequently by clinical examination. Follow-up

was discontinued at 5 years. Chronic pain was defined as

pain present for more than 3 months following surgery. Its

presence was recorded and the magnitude of the pain was

accounted for by the SF-36 scores of individual patients.

Dysesthesia was defined as the presence of a transient

abnormal sensation of less than 6 months duration.

The Short-Form 36 was used to assess quality of life.

This questionnaire was given to each patient on one

occasion, at the first outpatient follow-up. The taxonomy of

the SF-36 has three levels: (1) items, (2) eight scales that

aggregate 2-10 items each, and (3) two summary measures

that aggregate scales. Quality of life is assessed in terms of

8 facets: physical functioning (10 items), social functioning

(2 items), role limitations due to physical problems

(4 items), role limitations due to emotional problems

(3 items), mental health (5 items), energy/vitality (4 items),

bodily pain (2 items), and general health perception

(5 items). Results were grouped and statistical significance

was determined using the two-sample Wilcoxon rank-sum

(Mann-Whitney) test. Quality-of-life outcomes were the

primary end points of the study. The presence of chronic

postoperative pain, return to functional activity, recurrence

rates, conversion rates, technical failure rates, and post-

operative complications were secondary end points.

Results

Three hundred fourteen procedures were included in the

study, 164 (52%) had a TEP repair and 150 (48%) had a

LR. Ninety TEP repairs were matched with 90 LR. Median

follow-up was 32 months (range = 10-54 months). Patient

demographics in terms of age and gender were similar

(Table 1). There was no significant difference in recur-

rence, wound infection, or postoperative collection rates

between the two groups. One TEP repair patient had

an immediate postoperative recurrence for a resultant

technical failure rate of 1.1%. The conversion rate from

Table 1 Patient demographics,

chronic postoperative pain rates,

and postoperative complication

rates

ns not significant, N/A not

applicable

* significant result

TEP

(n = 90)

Lichtenstein

(n = 90)

p value

Median age (range) (years) 54 (42–71) 56 (43-75) ns

Gender (number)

Male 86 86 ns

Female 4 4

Recurrence rate [number (%)] 3 (3%) 2 (2%) ns

Dysesthesis [number (%)] 9 (10%) 27 (30%) 0.03*

Chronic pain [number (%)] 3 (3%) 9 (10%) 0.06

Conversion rate [number (%)] 2 (2%) N/A N/A

Technical failure rate [number (%)] 1 (1.1%) N/A N/A

Wound infection [number (%)] 0 (0%) 2 (2%) 0.11

Hematoma/seroma [number (%)] 6 (7%) 2 (2%) 0.33

0 10 20 30 40 50 60 70 80 90 100
SF-36 score

Mental Health

Emotional Role

Social Functioning

Vitality

General Health

Body Pain

Physical Role

Physical Function

Laparoscopic repair Lichtenstein repair

*

*

*

*

*

Fig. 2 Main categories of SF-36 form. * Significant result

0 10 20 30 40 50 60 70 80 90 100
SF-36 score

Total score

Overall Mental score

Overall Physical score

Laparoscopic repair Lichtenstein repair

*

*

*

Fig. 3 Overall SF-36 scores. * Significant result
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TEP to LR was 2%. There was a significant reduction in

postoperative dysesthesia in the TEP group and a nonsig-

nificant reduction in chronic pain (Table 1). In the TEP

group 28 hernias were direct and had tacks used. The

remaining 62 patients in the TEP group did not have tacks

applied. In this group nine patients reported dysesthesia

and four of these had a direct hernia. Three patients had

chronic pain and two of these had a direct hernia. Con-

versions were all for technical reasons.

There was a significant difference between the laparo-

scopic and open groups in terms of physical function

(p = 0.0001), physical role (p \ 0.0001), bodily pain

(p = 0.0029), general health (p = 0.0025), and emotional

role (p \ 0.0001). There was no significant difference

between the groups in terms of vitality (p = 0.2501),

mental health (p = 0.08), or social functioning

(p = 0.1677) (Figs. 2 and 3).

When overall results for the study were calculated, TEP

repair resulted in a significantly better quality-of-life out-

come for both mental (p \ 0.0001) and physical

(p \ 0.0001) health compared to LR (Table 2). Previous

studies analyzing laparoscopic versus Lichtenstein hernia

repair in terms of quality of life are outlined in Table 3.

Discussion

Tension-free mesh repair of a primary inguinal hernia is the

procedure of choice. This can be achieved laparoscopically

[8]. Initial studies comparing laparoscopic versus conven-

tional open repairs were limited by a certain number of

factors, including failure of surgeons to overcome their

learning curves [9–11]. Most of these studies compared the

TAPP repair with a variety of open repairs. A Cochrane

Review noted that TAPP and TEP repairs had similar

outcomes and also noted that the incidence of serious

complications was reduced from 5 in 1,000 with TAPP

repair to 1 in 1,000 with TEP repair. TEP repair was

therefore recommended as the laparoscopic procedure of

choice [2]. Several studies have compared TEP and LR

[12, 13]. Much of the literature concerning laparoscopic

inguinal hernia repair has focused on recurrence rates and

recent randomized controlled trials have demonstrated

equivalence with the Lichtenstein repair [1]. Our study

focused on pain, return to functional status, and overall

quality of life.

Several studies have investigated whether the laparo-

scopic technique or the open technique is superior.

Neumayer et al. [14] concluded that the open technique is

superior to the laparoscopic technique for mesh repair of

primary hernias. However, there were limitations to that

study. The average age of the study population was high

and the health-related quality of life was below that of the

general population. Subset analysis also revealed a partic-

ularly high rate of recurrence in two of the centers. That

study also compared both TAPP and TEP with LR.

Equivalence of TEP versus Lichtenstein repair in terms of

recurrence rates has been demonstrated in a number of

studies in both the short and long term [4, 15]. In our study,

Table 2 Results of statistical analysis

Scales Group Mean SD z p value

Physical function 1 84.2622 15.23144 3.800 0.0001*

2 73.6542 22.23145

Physical role 1 84.3241 24.80122 8.056 \0.0001*

2 58.7213 23.5132

Bodily pain 1 86.0244 18.81233 2.765 0.0029*

2 76.3259 22.22251

General health 1 75.3252 18.20334 3.011 0.0025*

2 69.3344 17.05447

Vitality 1 64.2297 19.03215 1.531 0.2501

2 62.0224 16.87731

Social functioning 1 86.0311 20.61234 1.702 0.1677

2 81.3210 23.21996

Emotional role 1 86.6712 26.92134 6.312 0.0001*

2 67.3214 32.27612

Mental health 1 78.0134 18.32451 1.682 0.0800

2 74.3428 20.02134

Overall physical 1 79.7342 15.94324 6.321 \0.0001*

2 70.1231 17.31245

Overall mental 1 78.1061 17.02131 5.100 \0.0001*

2 70.2133 15.95321

Overall 1 81.3214 16.98231 6.002 \0.0001*

2 70.0231 16.82135

Group 1 = TEP, Group 2 = Open, z = distribution of difference

* Significant result

Table 3 Studies analyzing quality of life and laparoscopic vs. Lichtenstein repair

Study ref. Repair type Type of study Questionnaire used Result

[19] TAPP & TEP vs. LR Systematic review SF-36 Laparoscopic superior

[21] TAPP vs. LR Retrospective study SF-36 No difference

[20] TAPP & TEP vs. LR Review article SF-36 Laparoscopic superior
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equivalent results in terms of recurrence were also dem-

onstrated with acceptable conversion rates.

The National Institute of Clinical Excellence in the

United Kingdom published revised guidelines in 2004. It

concluded that laparoscopic surgery was associated with a

significantly shorter time to return to usual activities in all

of the studies that measured this outcome. Meta-analysis of

seven randomized controlled trials (RCTs) of TAPP repair

revealed a return to normal activities approximately 3 days

earlier than after open repair [16]. Overall, there were

fewer cases of persistent pain 1 year after laparoscopic

repair compared with open repair in both TAPP and TEP

studies [2]. The Cochrane Review also demonstrated a

quicker return to usual activities following laparoscopic

repair and also documented less pain and numbness than

with open surgery [2]. Our data mirrors these findings in

terms of postoperative pain and return to physical func-

tioning. In addition, postoperative dysesthesia was less in

the TEP group.

Tacks to fix the mesh and prevent early recurrence are

considered essential by some surgeons; however, they have

been implicated as a possible contributing factor in groin

pain following TEP repair. Their role in TEP repair has

been investigated in a RCT [16]. Taylor et al. [17] con-

cluded that mesh fixation did not reduce early recurrence

and was associated with a significantly increased incidence

of chronic pain. In addition, fixation contributes signifi-

cantly to operative costs. We elected to use tacks only in

direct hernias. While our study was not designed to

investigate the contribution of tacks to post-TEP dyses-

thesia and pain, their contribution in our experience is

minimal, perhaps because we do not place them into

periosteum.

Much of the analysis of laparoscopic versus open hernia

repair has focused on outcome in terms of recurrence and

pain. Some studies have included quality-of-life outcomes

as study end points. A review of the literature with respect

to outcomes following laparoscopic versus open hernia

repair revealed improvements in time to return to work and

other activities and in quality-of-life outcome [18].

McCormack et al. [19] reviewed the literature in 2005 and

concluded that both TAPP and TEP provided better out-

comes in terms of quality adjusted life years than open

repair. Most trials addressing quality of life after laparo-

scopic versus open hernia have evaluated the TAPP

approach. Van Hanswijck et al. [20] identified eight trials

that assessed quality of life following hernia repair in 7,032

patients and concluded that SF-36 scores were significantly

higher in postsurgery laparoscopic hernia repair groups

than in open hernia repair groups. Only one of these eight

studies assessed the TEP approach. Conversely, another

recent study of 216 patients found no difference between

TAPP and LR [21]. In our study we found a significant

improvement in all quality-of-life outcome measures fol-

lowing TEP repair except social functioning and mental

health. Overall differences in physical and mental quality-

of-life measures were significantly improved in the TEP

group.

This study has some limitations. First, there was no

preoperative assessment of quality of life. This requires the

assumption that there was no baseline heterogeneity

between the two groups which may not be the case and is

therefore a potential source of bias. Second, administration

of the SF-36 on only one occasion in the postoperative

period does not allow any interpretation of long-term

quality-of-life outcomes.

This study reiterates the equivalence of TEP repair with

open repair in terms of recurrence, with improved post-

operative dysesthesia and chronic pain rates. In addition,

quality of life is significantly improved following TEP

versus Lichtenstein repair in terms of not only postopera-

tive pain and return to functional status, but in physical

role, general health, and emotional role.
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