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Introduction

The feasibility of the laparoscopic repair for inguinal her-
nias has been extensively demonstrated by Dulucq 1.
The most recent metanalysis have shown the validity of
the recommendation from ANAES (Agence Nationale
d’Accréditation et d’Évaluation en Santé) and NICE

(National Institute for Clinical Excellence), according to
which, the laparoscopic approach is indicated for the
recurrences and the bilateral cases, because of the faster
recovery and decreased postoperative pain 2-4. These
advantages partially balance the higher incidence of severe
complications, the longer operative times, and the high-
er costs.
While the feasibility of laparoscopic inguinal and femoral
hernia repairs is widely accepted, the debate about social
costs and comfort for the patient are still open. Especially
controversial is the issue about post-operative pain, its
frequency and degree, related to the biomechanical char-
acteristics of the mesh and to the methods of fixation.
This debate has led to research alternative mechanical
fixation devices. The choice was then limited to not fix
the mesh at all, with possible long term recurrences, or
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Multicentric evaluation by Verbal Rate Scale and EuroQoL-5D of early and late post-operative pain after TAPP
and TEP procedures with mechanical fixation for bilateral inguinal hernias

Aimed to evaluate the postoperative pain and other complications among two cohorts of patients undergone transab-
dominal preperitoneal (TAPP) and totally extraperitoneal (TEP) laparoscopic hernia repairs with mechanical fixation,
the chart of 305 TAPP and 134 TEP for bilateral not recurrent inguinal hernias were reviewed. The postoperative pain
was assessed by using the Verbal Rating Scale (VRS) at one week, one month, 3 months ad six months postoperatively.
A subgroup of 60 patients was also administered the QoL EQ-5D questionnaire and follow up for at least 6 months.
We found a statistically significant difference in the first day (p = 0.001), in the 7th day (p = 0.002), 30th, and 90th

day (p = 0.008) between patients perception of pain in TAPP group and TEP group, but after the 180th day there
was not any considerable distinction. On the short term the postoperative pain seems slightly lesser in TEP group. 
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to the use biologic glues (or absorbable fixation devices),
that result comparable to the mechanical fixation devices
with less late postoperative pain 5-11. Furthermore, the
cost of the biologic glues is superior to the fixation
devices, especially for the bilateral repairs. The validity
of this statement requires further investigation. 
The objective of this study was to evaluate the real enti-
ty of postoperative pain and other complications among
two cohorts of patients who underwent transabdominal
preperitoneal (TAPP) and totally extraperitoneal (TEP)
laparoscopic hernia repairs with mechanical fixation.

Materials and Methods

Of the 2137 total number of hernias performed between
January 1996 and June 2008, at the Department of
Surgery of University of Catania (Italy), at Laparoscopic
Unit of Morgagni Foundation, Catania (Italy), and at
Department of Surgery of the Miami VA Medical Center
(USA), 485 TAPP and TEP for bilateral inguinal hernias
with mechanical fixation device were retrospectively iden-
tified. All the patients operated emergently and those with
recurrences were excluded from this review. The retro-
spective review was based on both the hospital records,
as well the outpatient records at one week, one month,
3 months ad six months postoperatively. The 21 patients
that did not report for the last follow-up were excluded.
We finally analyzed the final cohort of 439 patients, 305
with the transperitoneal approach all performed in the
Italian centers and 134 totally extraperitoneal all performed
at the Miami VA Medical Center (Fig. 1).

The parameters reviewed included the demographic char-
acteristics, as well as the operative details, the clinical
progress with the postoperative complications and recur-
rences. The evaluation of the postoperative pain was
assessed by using the Verbal Rating Scale (VRS), with
range from 0 to 5 for the degree of impairment to nor-
mal activities. 
The quality of life (QoL) EQ-5D questionnaire was also
administered to a subgroup of 40 patients who under-
went TAPP and 20 who had TEP between June 2007
and June 2008 and followed up for at least 6 months 12.
The TAPP procedure is carried out under general anes-
thesia and after administration of preoperative antibiot-
ic prophylaxis with a second generation cephalosporin.
The access to the abdominal cavity is gained by an
infraumbilical open Hasson technique. Under direct
vision, two 5 mm trocars are inserted along the trans-
verse umbilical line, just outside the rectus sheath. In
case of utilization of staples as a fixation device, one of
the 5 mm trocars is replaced by a 10 mm. After reduc-
tion of the hernia sac and isolation of the spermatic cord
and vessels, a pre-shaped polypropylene mesh (Bard 3D,
medium o large. Davol Inc.Cranston, RI USA) was intro-
duced, parietalizing the cord structures. The fixation of
the mesh is accomplished by 3 to 5 spiral tacks (Protack,
U.S. Surgical Corp., Norwalk, CT, USA) or staples (EMS
Ethicon Endo-Surgery, Cincinnati, OH, USA) based on
surgeon’s preference. The fixation included both Cooper
ligament, as well as the anterior abdominal wall. 
The peritoneal flap is then re-approximated with 3-0
vycril running suture, and the anterior rectus sheath
closed with 2-0 Vycril. No conversions to open are
reported, and no drains were utilized. 
The TEP approach was carried out after developing the
preperitoneal space with a spacer balloon. The 5 mm
working trocars are inserted along the midline. A light
weight polypropylene mesh (Ultrapro 10x15 cm,
Ethichon inc, Sommersville, NJ, USA) was positioned
and fixed like in the TAPP approach. 
Mean values of descriptive variables between groups were
compared with a t-test for continuous variables and chi-
square test for categorical variables. Results are expressed
as mean ± standard deviation (SD). A p-value < 0.05
was considered significant. 
Data were entered into Microsoft Excel for Windows
(Microsoft Corporation, Redmond, WA). Statistical
analysis was performed using SPSS for Windows release
13.0 (SPSS Inc., Chicago, IL, USA).

Results

Demographic and postoperative results of the two groups
are presented in Table I. 
The transperitoneal approach was utilized in 305 (5
women, 1.07%) patients (TAPP group) while the second
group of patient who underwent TEP was constituted by
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Fig. 1: Study flow diagram.



134 men. The two groups were similar for age: in the
TAPP group there were patients of ages between 25 and
73 years (mean 52 ± 5 SD) and in the TEP group between
32 and 73 (mean 55 ± 3 SD). One of the most signifi-
cant difference was about the operating room time which
varied between 40 and 105 minutes (mean 55 ± 11 SD)
in patients operated with TAPP and between 70 and 180
minutes (mean 110 ± 21 SD) in TEP group (p = 0,01).
No re-exploration or mortalities are recorded in both
groups. There weren’t also any significant differences about
complications. Among the patients of the TAPP group,
there were 27 (8.8%) seromas, 25 of which were followed
as outpatient while only two needed drainage. There were
7 (2.2%) hematomas of low or medium entity, all spon-
taneously resolved and 45 patients (14.7%) experienced
transient urinary retention. In the TEP group, 11 patients
developed a postoperative seroma (8.2%), one of which
required ultrasound guided aspiration. Three patients devel-
oped a small to moderate hematoma, which resolved spon-
taneously. Finally, 25 (18.6%) patients developed postop-
erative urinary retention.
Although all the patients were discharged within 24
hours, we found a significant difference about return to

work: 277 (90.8%) patients of TAPP group returned to
work within 2 weeks postoperatively vs. 130 (97%) of
TEP group (p = 0.02).
All the patients were followed up for at least 6 months.
Two recurrences (0.6%) are described in the TAPP
group, and 28 patients (9.1%) experienced postopera-
tive pain after 3 months, two of which with persis-
tent chronic pain at the final follow-up (pain scale 1
and 2, average 1.5). On the other hand, the TEP group
reported a total of 5 (3.7%) recurrences (p = 0.01),
four of which were from a previous indirect hernia.
Three of the recurrences were treated laparoscopically
via TAPP approach. 
None of the patients required oral narcotics at their
first postoperative visit and none experienced chronic
postoperative pain. Table II shows the different grade
of pain in the two groups in the postoperative period
(from the first day to the end of the study). We found
a statistically significant difference in the first day (p
= 0.001), in the 7th day (p = 0.002), 30th, and 90th

day (p = 0.008) between patients perception of pain
in TAPP group and TEP group, but after the 180th

day there was any considerable distinction. 
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TABLE I - Demographics, operative times, complications and recurrences in two groups of patients undergone to TAPP and TEP procedures for
bilateral inguinal hernias. 

TAPP TEP p
(n=305) (n=134)

Age, n (range) 52 (25-73) 55 (32-73) 0.5
Female, n (%) 5 (1.6) 0 0.13
Operative time,
minutes (range) 55’ (40-105) 110’ (70-180) 0.02
Complications, n (%)

seromas 27 (8.8%) 11 (8.2%) 0.82
hematomas 7 (2.2%) 3 (2.2%) 0.09

Urinary retention, n (%) 45 (14.7%) 25 (18.6%) 0.3
Discharge <24 h <24 h
Return to work <2 weeks <1 Week 

277 (90.8%) 130 (97%) 0.02
Recurrences 2 (0.6%) 5 (3.7%) 0.01

TABLE II - Grade of pain, evaluated by VRS in two groups of patients undergone to TAPP and TEP procedures for bilateral inguinal hernias. 

Grade 1st 7th 30th 90th 180th end 
of day day day day day of study
Pain TAPP TEP TAPP TEP TAPP TEP TAPP TEP TAPP TEP TAPP TEP

5 - - - - - - - - - - - -
4 - - - - - - - - - - - -
3 21(6.8%) 5(3.7) - - - - - - - - - -
2 90(29%) 21(15.6%)** 21(86.8%) 0* 18(5.9%) 0** 14(4.5%) 0** 1 (0.3%) 0 1(0.3%) 0
1 194(63.6%) 108(80.5%)* 23(7.5%) 6(4.47%) 12(3.9%) 0** 16 (5.2) 0** 1 (0.3%) 0 1(0.3%) 0
0 - - 261(85.5%) 128(95.5%)** 275(90.2%) 134(100%)* 275(90.2%) 134(100%)* 303(99.3%) 134(100%) 303(99.3%) 134(100%)

*indicate a p-value <0.001
**indicate a p-value <0.05



Of the sub-group who completed the QoL EQ-5D ques-
tionnaire (40 patients), 3 of TAPP group reported symp-
toms of depression or moderate anxiety at six months
after the procedure (score 2), while 3 out of 20 patients
of the TEP group reported some difficulty with usual
activities and 2 with personal care one month postop-
eratively, but no abnormalities after 6 months (Table III).
Any statistically significant difference was found except
for patients that had problems to go back to their usu-
al activities (p = 0.01). 

Discussion 

Besides the obvious issue of recurrences, the major argu-
ments about the different techniques is based on the
postoperative pain, time to return to work, and the med-
ical and social costs 7. The laparoscopic approach has
contributed significantly to improve the above mentioned
aspects, maintaining a similar recurrence rate. Currently
the accepted advantage of the laparoscopic approach over
the open one is for recurrent bilateral and incisional her-
nias 13.
Nevertheless, some authors reported high incidence of
chronic postoperative inguinal pain after the laparoscop-
ic approach (9.8% to 22.5%) 14,15.
In general, the cause of chronic postoperative pain
depend to either neural injury (ileoinguinal, ileohypogas-
tric, genitofemoral and lateral femorocutaneous nerves) or
to osteitis pubis, secondary to a fixation device. Alternative
methods of fixation were described. Although some
authors advocate no fixation at all, others instead promote
the use of biologic glues or fibrin sealant 6,8,11. The for-
mer finds their rationale in the limited space were the
mesh is positioned. Several authors have demonstrated, in
fact, the feasibility of these techniques and the similarity
of results, even if with shorter follow-up 16,17.

Nevertheless, the majority of the authors still advocate
fixation of the mesh, especially with lighter weight mesh-
es 18, 19.
Some authors believe that, at least during the initial
phase of tissue incorporation, the need for mesh fixa-
tion is necessary to prevent folding, shifting or early
migration of the mesh itself, with consequent erosions
or neurovascular trapping, bedsides recurrence 18,20.
Whenever a non-fixation technique is utilized, the pre-
vention of a recurrence would require utilizing a mesh
sized four times the dimension of the defect, which is
not always anatomically possible 20. Nevertheless, in
selected cases where the hernia defect is of modest size,
and within controlled clinical trials with adequate fol-
low-up, the non-fixation technique could find a role 21,22.
The use of biologic glues has led to promising results.
Unfortunately the cost of these glues, especially for bilat-
eral hernias, seems to outweigh the advantages of the
technique although the promoters of this technique
quote a significant reduction in both early and late post-
operative pain 11,17.
The newly developed absorbable fixation devices might
be helpful in reducing long-term pain, but their higher
cost remains a concern at this point and long term results
are nor yet available. Aimed to detect possible differ-
ences in postoperative pain, we reviewed our experience
with both TAPP and TEP with fixation devices. Granted
the obvious limitations of a retrospective review, and
excluding the immediate umbilical incisional pain, none
of the patients reported chronic inguinal pain after 3
months following the procedure. We found a different
perception of the dolor between the two groups among
the first 30 days subsequent to the operation. In con-
trast with results reported by other Authors 23 the TAPP
group shown a higher grade of pain although there wasn’t
any significant difference in the frequency of complica-
tions. Despite of this result, we also reported two vari-
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TABLE III - Quality of life assessed by EQ-5D in 60 patients ( 40 TAPP and 20 TEP) operated on between January 2007 and June 2007.

Mobility Self-care Usual activities Pain/Discomfort Anxiety/Depression
TAPP TEP TAPP TEP TAPP TEP TAPP TEP TAPP TEP
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)

7 days
1 28(70) 17(85) 30(75) 16(80) 15(37) 14(70) 38(95) 19(95) 34(85) 19(95)
2 12(30) 3(15) 10(25) 4(20) 22(55) 6(30) 2(5) 1(5) 6(15) 1(5)
3 0 0 0 0 3(8) 0 0 0 0 0

30 days
1 39(98) 20(100) 37(93) 18(90) 38(95) 17(85) 40(100) 20(100) 35(88) 19(95)
2 1(2) 0 3(7) 2(10) 2(5) 3(15) 0 0 5(12) 1(5)
3 0 0 0 0 0 0 0 0 0 0

180 days
1 40(100) 20(100) 40(100) 20(100) 40(100) 20(100) 40(100) 20(100) 37(93) 20(100)
2 0 0 0 0 0 0 0 0 3(7) 0
3 0 0 0 0 0 0 0 0 0 0



ables apparently not in accord with the findings: the dif-
ference of the operative time and the number of recur-
rences (both significantly higher for the TEP group).
Concerning the operative time, interventions performed
by the USA group could reflect a higher number of pro-
cedures performed by residents. Recurrence could be
related to an early detachment of the mesh due to large
pore size compared to tack diameter.
Of the 60 patients who compiled the QoL question-
naire, all of them reported an improvement of the QoL
compared to the time before the procedure except for 3
patients among the TAPP group, which reported a worse
QoL for reasons not depending of the procedure itself
(chronic bronchitis, vasculopathy, arthropathy).
The use of oral narcotic analgesic was only necessary during
the first 36 hours, except for 25 (13.9%) patients who
required them for at least 8 days (mean 3 days, range 2-8).
The reason for the modest incidence of immediate postop-
erative pain and the absence of late pain we observed might
be due to the small number of fixation devices utilized. 
In fact, contrary to the fixation of meshes for ventral her-
nias where a close proximity of the fixation devices is nec-
essary along the entire perimeter of the mesh, in inguinal
hernias the fixation has only the role of preventing early
dislocation or rolling of the prosthesis in the limited
preperitoneal space. Also the type of mesh might play a
role in the postoperative pain, and “lighter” weight mesh-
es might justify the decrease incidence of postoperative pain
24. The TEP group, in which a lightweight mesh was used,
experienced a quicker relief of pain. Nevertheless this dif-
ference was not statistically significative.
Finally, another significant differences between the two
groups of patients regarded the time to return to work
that was shorter for the TEP group. Concerning this
variable, this could reflect a cultural and health insur-
ance program difference. Workers in Italy infact have
more days off than US workers and this can clearly
explain why US patients of TEP group return to work
earlier than Italian patients belonging to TAPP group.
Our study found that both group had a low incidence
of post operative pain. Nevertheless TEP laparoscopic
repair seems to be more effective at reducing pain dur-
ing 3 months post surgery. Laparoscopic TEP showed
an higher incidence of recurrence and significantly short-
er time to return to normal activities, although the
absolute difference was small. 
We can conclude that bilateral laparoscopic inguinal her-
nia repair with mechanical fixation both by TAPP and
TEP offers all the advantages of a minimally invasive
approach with no increased chance of chronic postoper-
ative pain.

Riassunto

Con lo scopo di valutare l’entità del dolore postopera-
torio ed altre complicazioni in due coorti di pazienti sot-

toposti a riparazione laparoscopica protesica di ernia,
rispettivamente con approccio preperitoneale trans addo-
minale (TAPP) o totalmente extraperitoneale (TEP),
entrambe con fissazione meccanica, sono stati sottoposti
a controllo retrospettivo 305 TAPP e 134 TEP in pazien-
ti affetti da ernia non recidiva.
L’entità del dolore postoperatorio è stato valutato usan-
do i gradi di classificazione verbale (VRS) ad una setti-
mana, un mese, tre mesi e sei mesi dopo l’intervento.
Un sottogruppo di 60 pazienti è stato richiesto di rispon-
dere al questionario QoL EQ-5D (Quality of life) e di
sottoporsi ad un follow-up di almeno sei mesi.
Come risultato è stata riscontrata una differenza statisti-
camente significativa al primo giorno (p = 0.001), al 7°
giorno (p = 0.002), al 30° e 90° giorno (p = 0.008) tra
la percezione del dolore dei pazienti del gruppo TAPP
e quelli del gruppo TEP, ma dopo il 180° giorno non
vi sono state differenze significative.
A breve termine il dolore postoperatorio sembra lieve-
mente inferiore nel gruppo TEP.
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