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Abstract

Purpose Laparoscopic inguinal hernia repair (LIHR) has demonstrated multiple benefits. However, long-term results regard-
ing recurrence and quality of life (QoL) are still on debate. We aimed to analyze postoperative outcomes with long-term
follow-up after LIHR.

Methods A consecutive series from December 2012 to May 2017 of laparoscopic TAPP was included. A minimum of
6 months of follow-up was required for inclusion. The sample was divided into two groups, G1: patients with recurrence and
G2: patients without recurrence. Patient’s characteristics, operative variables and postoperative outcomes were analyzed. A
QoL survey (Eura-HS QoL) was performed in the pre- and postoperative period.

Results A total of 717 laparoscopic TAPP were performed in 443 patients. On univariate analysis, smoking, previous recur-
rence, mesh size smaller than 12X 15 cm and surgical teams with less than 30 cases/year showed an increased recurrence
rate (p < 0.05). But only smoking and less experienced teams were statistically significant on multivariate analysis (p <0.01).
After a 2-year follow-up, recurrence rate was 1.5%, while it increased to 2.6% (n=19) at 5-year follow-up. Sixty percent
of patients answered QoL survey. Average preoperative scores of pain, activities restriction and aesthetic dissatisfaction
improved significantly after 6 months of follow-up in patients without recurrence.

Conclusions After LIHR, quality of life shows a significant improvement in all parameters. Extending follow-up beyond
2 years after laparoscopic TAPP allows a more accurate assessment of recurrence rate. Smoking and inexperienced teams
were significant risk factors for its development.
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Introduction variants, transabdominal preperitoneal (TAPP) and totally

extraperitoneal (TEP) are the most frequently used in the

Inguinal hernioplasty is one of the most frequent procedures
in general surgery. Since its introduction in the 90s, laparo-
scopic approach has gained great popularity and became the
treatment of choice in centres of reference. Within its attrib-
utes, the minimally invasive approach has shown less post-
operative (POP) pain, faster recovery, early return to work
and better quality of life (QoL) [1]. Among the different
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daily practice. Despite the differences between both tech-
niques, the choice to perform one or another depends on
surgeon’s preference [2-5].

It is well known that LIHR has demonstrated to be safe
and efficient [6, 7]. However, long-term results are scarce
and controversial. In addition, recurrence rate has been
reported from a range of 1-10% [8, 9]. Several factors have
been described as potential contributors to the durability of
the hernioplasty such as: patient’s characteristics, surgical
technique, surgeon’s learning curve and the type of defect
[10, 11]. Another possible explanation is that the length of
follow-up varies widely among different studies [9, 12, 13],
although the cutoff point for an optimal follow-up has not
been elucidated.

Another key aspect of surgical long-term results is the
impact on quality of life (QoL) [14—16]. Postoperative pain
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is one of the most common cause of work absence and
reduction of physical activity. In addition, the literature
shows an incidence of postoperative groin pain that ranges
from 11 to 29% after LIHR [17, 18]. This highlights the need
of QoL assessment with long-term follow-up to evaluate the
durability of the repair and to detect variables that would
improve outcomes as well.

In the present study, we aim to identify risk factors for
recurrence after LIHR with long-term follow-up and to eval-
uate its impact on patient’s QoL.

Materials and methods

After obtaining Institutional Review Board approval, clini-
cal records of patients who underwent inguinal hernioplasty
between December 2012 and May 2017 were revised. Only
TAPP laparoscopic surgeries with a minimum of 6 months
of follow-up were included. Surgeon’s experience was clas-
sified as low or high depending on the number of LIHR per
year, with a cutoff value of 30 per year.

Surgical technique

Briefly, a 10-mm port at the umbilicus and 5 mm ports in
each flank were placed. Peritoneum was incised to access
the preperitoneal space. Hernia sac was reduced and the
lower epigastric vessels and elements of the spermatic cord
or round ligament were identified. Mesh was placed in all
cases for reinforcement and was fixed to the Cooper’s liga-
ment, transverse abdominis and rectus abdominis muscles
with resorbable tacks. The size and composition of the pros-
theses were decided according to surgeon’s criteria. Peri-
toneum flaps were closed with a running suture. Finally, a
‘figure-of-eight’ stitch was performed to close the fascial
defect at the umbilicus.

Patient analysis

The sample was divided into two groups. Patients who
developed recurrence during follow-up were in Group 1
(G1), while those with no recurrence were in Group 2 (G2).
Patients’ characteristics, operative variables and POP out-
comes were analyzed. Follow-up was performed at the clin-
ics on POP day 10, 30, and 6 months, and then annually.
Hernia recurrence was diagnosed with physical examination
alone, and ultrasound was performed in cases of inconclu-
sive clinical assessment.

The Eura-HS QoL survey [19] was chosen to assess the
QoL after surgery. This questionnaire evaluates three aspects
of QoL: pain at the surgical site, restriction of activities and
cosmetic discomfort. Each of them includes a subset of items
that were analyzed separately in a scale from 1 to 10 and
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then summed up to get a global scale for pain (maximum
30 points), activities restriction (maximum 40 points) and
cosmetic discomfort (maximum 20 points). The survey was
given to all patients immediately before the operation and
at the 6-month follow-up visit. It was repeated whenever a
recurrence was detected during follow-up, and the latter one
was considered for comparative analysis.

Statistical analysis

Statistical analysis was calculated with IBMSPSS v.20
(IBM, Armonk, New York, USA). Student’s ¢ test and Chi
square test were used to identify relationship between out-
comes and individual variables. A logistic regression model
was applied to detect potential confounders in the multivari-
ate analysis. Student’s ¢ test for dependent variables was used
to determine changes in QoL survey’s scores before and after
surgery. A p value <0.05 was considered significant.

Results

A total of 717 LIHR were performed in 443 patients. The
median POP follow-up was 30 months (range 6—52 months).
Nineteen recurrences (2.6%) were detected in this period,
and these constituted Group 1 (G1). The remaining 698
repairs, in which no recurrences were detected, formed
Group 2 (G2).

Risk factors for hernia recurrence

Patient’s characteristics are summarized in Table 1. The
mean age was 55 years in G1 and 59 years in G2, with a wide
predominance (90%) of males. Average body mass index
(BMI) was also similar (G1: 25.9 kg/cm2 vs. G2: 26.3 kg/
cm?, p=NS). A higher proportion of smokers (40%) was
found in G1 compared to G2 (18%), p=0.01. In G1, 31%
of the surgeries were previously repaired hernias, while this
proportion was significantly lower in G2 (12%), p=0.02.
Regarding operative variables, operative time did
not show differences between groups (G1: 105 min.
vs. G2: 117 min, p=NS). A larger hernia defect was
observed in G1, although it was not statistically signifi-
cant (G1: 4.3 cm vs. G2: 3.9 cm, p =NS). Different mesh
sizes were used, with an average of 146 cm? in G1 and
162 cm? in G2. A higher proportion of meshes smaller
than 12x 15 cm were placed in G1 (G1: 84% vs. G2:
58%, p <0.05). The most frequently used material was
standard polypropylene (85%), followed by lightweight
meshes. When examining the influence of surgeon’s
experience, it was observed that 37% of hernioplasties
in G1 were made by those with less than 30 repairs per
year, while this proportion was lower in G2 (G1: 37% vs.
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Table 1 Demographics and intraoperative variables

Variable Gl G2 p
Recurrence Non-recurrence
group (n=19)  group (n=698)

Age 55 (27-82) 58 (20-91) ns
Gender (M:F) 17/2 384/40 ns
BMI (kg/m?) 259+3.4 26.3+3.4 ns
ASA I-IT 19 (100%) 408 (100%) ns
Smokers 8 (40%) 74 (18%) 0.01
Recurrence repair 6 (31%) 82 (12%) 0.02
Operative time (min) 105 117 ns
Defect size (cm) 4.3 3.9 ns
Mesh

Mesh< 12x15 16 (84%) 176 (58%) 0.03

Lightweight mesh 8 (44%) 155 (38%) ns
Surgeon experience

< 30 surgeries/year 7 (37%) 76 (11%) 0.03

Univariate analysis showed that active smokers, previous recurrence,
meshes less than 12x15 cm and unexperienced surgeons were risk
factors associated to hernia recurrence

Bold values indicate better results compared to other filtering meth-
ods

M male, F female, BMI body mass index, ASA American Society of
Anesthesiologists

Table 2 Multivariate analysis

Gl G2 OR 95%CI p
(n=19) (n=698)
Smokers 8 74 3.7 1497 <0.01
Mesh< 12 x 15 16 176 1.8 0.5-6.5 0.3
Recurrence repair 6 82 1.9 0.7-5.6 0.09
< 30 surgeries/year 7 76 39 14-104 <0.01

Active smokers and unexperienced surgeons were significantly asso-
ciated to hernia recurrence on multivariate analysis

Bold values indicate better results compared to other filtering meth-
ods

G2: 11%, p<0.01 (see Table 1). Multivariate analysis
(Table 2) showed that smoking and surgeon’s experience
were the only two independent factors associated with
hernia recurrence (p <0.01).

Global recurrence rate was 2.6%, with a total of
19 hernioplasties detected over a follow-up period of
5 years. Distribution along time of these recurrences
can be observed in Fig. 1. At second POP year, only 11
recurrences were detected, which would represent a 1.5%
recurrence rate. This would have been only the 58% of
the total recurrences detected when extending follow-up
to 5 years.
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Fig. 1 Distribution of hernia recurrence along time

Table 3 QoL in patients with recurrence (G1)

Variable Preoperative Postoperative p
Pain 103 53 0.07
In rest 2.7 1.2 0.08
During activities 4.3 1.9 0.03
During last week 33 22 0.34
Restriction of activities 13.9 9.3 0.04
Daily activities 1.5 1.8 0.51
Outside the house 3.9 2.3 0.19
During sports 4.1 2.6 0.11
During heavy labour 59 4.4 0.03
Cosmetic discomfort 3.9 4.5 0.55
Shape of the abdomen 1.3 2.1 0.29
Site of the hernia 2.6 24 0.61

All QoL parameters improve after surgery in patients with hernia
recurrence, although only restriction of activities reached statistical
significance

Bold values indicate better results compared to other filtering meth-
ods

QoL quality of life

Quality of life

The Eura-HS QoL survey was completed preoperatively and
postoperatively by 265 patients (60%). In recurrence group
(G1), 100% (19 patients) filled both forms (Table 3). Pain
score showed improvement after hernioplasty, although it
did not reach significance (preoperative: 10.3 vs. postop-
erative: 5.3, p=0.07). Activities restriction score improved
significantly after surgery (preoperative: 13.3 vs. postopera-
tive: 9.3, p=0.04). Cosmetic discomfort worsened after sur-
gery, although it was not statistically significant (3.9 vs. 4.5,
respectively, p=0.55). In the non-recurrence group (G2),
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59% of patients filled out the survey (Table 4). All evalu-
ated variables of QoL showed a significant improvement
after LIHR in this group. Pre- and postoperative scores were
as follows: pain: 7.8 vs. 2.4 (p <0.01); restriction activities
6.2 vs. 2.3 (p<0.01); and cosmetic discomfort: 2.3 vs. 1.6
(p=0.01).

Discussion

Since its introduction, LIHR has been accepted worldwide,
being laparoscopic TAPP with mesh reinforcement the
most frequently used technique. Compared with the open
approach, TAPP repair offers the benefits of minimally
invasive surgery reducing surgical site events with similar
recurrence rate [9, 20]. However, literature is limited regard-
ing long-term results and a minimal cutoff point for postop-
erative follow-up after LIHR has not been proposed yet. In
this study, we found that extending postoperative follow-up
from 2 to 5 years led to a 40% increment in the recurrence
rate (1.5% vs. 2.6%). Smoking and surgeon’s experience
were independent risk factors for hernia recurrence, as was
observed on multivariate analysis. In addition, patient’s qual-
ity of life at 6 months after surgery improved significantly,
except for those who had recurrences.

To obtain a low recurrence rate is one of the main goals
after inguinal hernia repair. However, results are heteroge-
neous with recurrence rates ranging from 1 to 10% [8, 9]
and a variable mean postoperative follow-up [9, 12, 13]. It
is assumed that a two-year period could seem sufficient to
assess this outcome, since most recurrences are detected

Table 4 QoL in patients without recurrence (G2)

Variable Preoperative ~ Postoperative  p

Pain 7.8 2.4 < 0.01
In rest 14 0.5 <0.01
During activities 3.7 1.1 <0.01
During last week 2.6 0.7 <0.01

Restriction of activities 6.7 23 <0.01
Daily activities 0.9 0.5 <0.01
Outside the house 2.1 0.7 <0.01
During sports 1.7 0.6 <0.01
During heavy labour 2.9 1.1 <0.01

Cosmetic discomfort 2.3 1.6 0.01
Shape of the abdomen 1.2 0.9 0.13
Site of the hernia 1.3 0.7 <0.01

All QoL parameters showed a significant improvement after surgery
in patients without hernia recurrence

Bold values indicate better results compared to other filtering meth-
ods

QoL quality of life
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during that time [21]. In this study, we found a cumula-
tive recurrence rate of 2.6% after 5-year follow-up, with an
increment of 40% of detection compared to 2 years (1.5%).
A similar observation was obtained in a multicenter study by
Eklund et al. [22] with a cumulative recurrence rate of 3.5%
after 5 years, whereas at 2 years it was only 2%. Thus, setting
up a long-term follow-up with scheduled visits or even by
phone-call [23] could provide a more accurate assessment
of hernioplasty.

It has already been established that surgeon’s experience
on hernia repair has a direct impact on recurrence rate [12,
24, 25]. We found that a higher expertise on laparoscopic
approach was significantly related to a lower recurrence rate.
An adequate number of cases are needed to obtain better
results, but the minimal cutoff point has not been clarified
yet. It has been proposed that up to 250 cases are necessary
to reach an adequate learning curve [26]. In concordance,
Feliu-Pala et al. observed a reduction in recurrence rate after
100 cases [27]. We considered a cutoff point of 30 LIHR
per year, since this is the average number of cases reached
by most trainees in our institution. These differences in the
learning curves might be explained by the complexity of
the hernia and the experience of the trainer. Overall, sur-
geon’s experience in laparoscopic hernia surgery is a very
important issue when analyzing postoperative outcomes. It
is well known that laparoscopic hernia repairs are generally
performed by general surgeons who are not specialized in
hernia field leading to heterogenous results. This encourages
the need for, on one hand, training in institutions with com-
prehensive hernia approach which could offer an adequate
learning curve and, on the other hand, promoting special-
ized areas in hernia field for most institutions. As a result of
this specialization one would expect better outcomes in the
treatment of hernia.

Tobacco smoking is another variable that influences
results in hernia repair [28]. In this series, active smokers
were more likely to develop a recurrence compared to non-
smokers, and this was confirmed on multivariate analysis. It
is well known that nicotine affects microcirculation impair-
ing wound healing process [29, 30]. It could be possible
that the main damage occurs within the first weeks after
surgery, which is a critical period of neovascularization
and scar formation. Assuming that the peripheral tissue is
reduced in vasculature and that the active smoker would be
perpetuating the harmful effect on the wound, this could
lead to a poor-quality scar tissue and predisposing to future
hernioplasty failures.

Quality of life is a relevant issue after inguinal hernia
repair, as postoperative groin pain has been reported to be
as high as 29% [17, 18]. It is assumed that laparoscopic
approach would improve postoperative events allow-
ing a faster recovery and early return to daily activities;
however, few studies assess QoL improvement with an
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objective scale. We chose the Eura-HS survey because it
evaluates three elemental components of QoL before and
after surgery. In our study, a significant improvement in
all evaluated parameters was observed in patients without
recurrence (G2). On the other hand, patients who had a
recurrence also showed an improvement on pain at the
site of the hernia and activities restriction, but only the
latter was statistically significant. This lack of significance
could be explained by the small sample size. Cosmetic
discomfort, however, seems to have worsened after sur-
gery, although it was not statistically significant. Based on
these results, we can say that laparoscopic inguinal hernia
repair improves pain at the site of the hernia, restriction of
activities and cosmetic discomfort, but these results might
be worse in patients that develop hernia recurrence. Simi-
lar findings were observed in the study by Jalil and col-
leagues [14], in which patients with recurrences had low
QoL scores.

This study has limitations, being its retrospective design
the most relevant. Second, the sample size between groups
is discordant. However, extending postoperative follow-
up after TAPP repairs probably show more confident out-
comes regarding recurrence and risk factors that will play
arole in a failure of the repair. We believe this study would
be an important contribution in hernia field. In the future,
a prospective assessment of QoL would be a positive way
to determine patient’s evolution in a more objective way.
In addition, a long-term follow-up plan should be sched-
uled with the patient beforehand to diminish drop-outs.

Conclusion

Quality of life shows a significant improvement in all
parameters after LIHR. Extending follow-up beyond
2 years after laparoscopic TAPP allows an adequate
assessment of recurrence rate. Smoking and inexperienced
teams were significant risk factors for its development.

Compliance with ethical standards

Conflict of interest Drs. Peiia, Dreifuss, Schlottmann and Sadava have
no conflicts of interest or financial ties to disclosure.

Ethical approval The Hospital Alemén of Buenos Aires Institutional
Review Board reviewed and approved this study.

Human and animal rights The study including human participants has
been performed in concordance with ethical standards of the Declara-

tion of Helsinki and its later amendments.

Informed consent For this study, formal consent was not required.

References

1. Abbas AE, Abd Ellatif ME, Noaman N et al (2012) Patient-per-
spective quality of life after laparoscopic and open hernia repair:
a controlled randomized trial. Surg Endosc 26(9):2465-2470

2. Trevisonno M, Kaneva P, Watanabe Y et al (2015) A survey of
general surgeons regarding laparoscopic inguinal hernia repair:
practice patterns, barriers, and educational needs. Hernia
19(5):719-724

3. Bittner R, Montgomery MA, Arregui E et al (2015) Update
od guidelines on laparoscopic (TAPP) and endoscopic (TEP)
treatment of inguinal hernia (International Endohernia Society).
Surg Endosc 29(2):289-321

4. HerniaSurge Group (2018) International guidelines for groin
hernia management. Hernia 22(1):1-165

5. Bracale U, Melillo P, Pignata G et al (2012) Which is the best
laparoscopic approach for inguinal hernia repair: TEP or TAPP?
A systematic review of the literature with a network meta-anal-
ysis. Surg Endosc 26(12):3355-3366

6. Pisanu A, Podda M, Saba A et al (2015) Meta-analysis and
review of prospective randomized trials comparing laparoscopic
and Lichtenstein techniques in recurrent inguinal hernia repair.
Hernia 19(3):355-366

7. Scheuermann U, Niebisch S, Lyros O et al (2017) Transab-
dominal Preperitoneal (TAPP) versus Lichtenstein operation for
primary inguinal hernia repair—a systematic review and meta-
analysis of randomized controlled trials. BMC Surg 17(1):55

8. Eklund AS, Montgomery AK, Rasmussen IC et al (2009) Low
recurrence rate after laparoscopic (TEP) and open (Lichten-
stein) inguinal hernia repair: a randomized, multicenter trial
with 5-year follow-up. Ann Surg 240(1):33-38

9. McCormack K, Scott NW, Go PM et al (2003) Laparoscopic
techniques versus open techniques for inguinal hernia repair.
Cochrane Database Syst Rev 1:CD001785

10. Andresen K, Friis-Andersen H, Rosenberg J (2016) Laparo-
scopic repair of primary inguinal hernia performed in public
hospitals or low-volume centers have increased risk of reopera-
tion for recurrence. Surg Innov 23(2):142-147

11. Siddaiah Subramanya M, Ashrafi D, Memon B et al (2018)
Causes of recurrence in laparoscopic inguinal hernia repair.
Hernia 22:975-986

12. Barbaro A, Kanhere H, Bessell J et al (2017) Laparoscopic
extraperitoneal repair versus open inguinal hernia repair:
20-year follow-up of a randomized controlled trial. Hernia
21(5):723-727

13. Schjoth-Inversen L, Refsun A, Brudvik KW (2017) Factors
associated with hernia recurrence after laparoscopic total extra-
peritoneal repair for inguinal hernia: 2-year protective cohort
study. Hernia 21(5):729-735

14. Jalil O, Rowlands C, Ruddle A et al (2015) Medium-term recur-
rence and quality of life assessment using the hernia-specific
Carolinas Comfort Scale Following laparoscopic inguinal her-
nia repair. J Laparoendosc Adv Surg Tech 25(6):477-480

15. Bansal VK, Misra MC, Babu D et al (2013) A prospective,
randomized comparison of long-term outcomes: chronic groin
pain and quality of life following totally extraperitoneal (TEP)
and transabdominal preperitoneal (TAPP) laparoscopic inguinal
hernia repair. Surg Endosc 27(7):2373-2382

16. Muysoms FE, Vanlander A, Ceulemans R et al (2016) A pro-
spective, multicenter, observational study on quality of life after
laparoscopic inguinal hernia repair with ProGrip laparoscopic,
self-fixating mesh according to the European Registry for
Abdominal Wall Hernias Quality of Life Instrument. Surgery
160(5):1344-1357

@ Springer



698

Hernia (2019) 23:693-698

17.

18.

19.
20.

21.

22.

23.

24.

Sajid MS, Ladwa N, Kalra L et al (2013) A meta-analysis examin-
ing the use of tacker mesh fixation versus glue mesh fixation in
laparoscopic inguinal hernia repair. Am J Surg 206(1):103-111
Sajid MS, Kalra L, Parampalli U et al (2013) A systematic review
and meta-analysis evaluating the effectiveness of lightweight mesh
against heavyweight mesh in influencing the incidence of chronic
groin pain following laparoscopic inguinal hernia repair. Am J
Surg 205(6):726-736
http://www.eurahs.eu/EuraHS-QoL-download.php

El-Dhuwaib Y, Corless D, Emmett C et al (2013) Laparoscopic
versus open repair of inguinal hernia: a longitudinal cohort study.
Surg Endosc 27(3):936-945

Liem MS, van Duyn EB, van der Graaf Y et al (2003) Recur-
rences after conventional anterior and laparoscopic inguinal her-
nia repair: a randomized comparison. Ann Surg 237(1):136-144
Eklund AS, Montgomery AK, Rasmussen IC et al (2009) Low
recurrence rate after laparoscopic (TEP) and open (Lichtenstein)
inguinal hernia repair: a randomized, multicenter trial with 5-year
follow-up. Ann Surg 249(1):33-38

Van den Heuvel B, van Jarwaarde JA, Wichers P et al (2015)
Follow-up after laparoscopic inguinal hernia repair, can it be done
by phone? A prospective study in 300 patients, the PINQ-PHONE.
Surg Endosc 29(11):3292-3297

Schmedt CG, Sauerland S, Bittner R (2005) Comparison of endo-
scopic procedures vs Lichtenstein and other open mesh techniques
for inguinal hernia repair: a meta-analysis of randomized con-
trolled trials. Surg Endosc 19(2):188-199

@ Springer

25.

26.

217.

28.

29.

30.

Scheuermann U, Niebisch S, Lyros O et al (2017) Transabdominal
Preperitoneal (TAPP) versus Lichtenstein operation for primary
inguinal hernia repair—a systematic review and meta-analysis of
randomized controlled trials. BMC Surg 17(1):55

Neumayer LA, Gawande AA, Wang J et al (2005) Proficiency of
surgeons in inguinal hernia repair: effect of experience and age.
Ann Surg 242(3):344-348

Feliu-Pala X, Martin-Gomez M, Morales-Conde S et al (2001)
The impact of the surgeon’s experience on the results of laparo-
scopic hernia repair. Surg Endosc 15(12):1467-1470

Sorensen LT, Friis E, Jorgensen T et al (2002) Smoking is a risk
factor for recurrence of groin hernia. World J Surg 26:397-400
Sorensen LT (2012) Wound healing and infection on surgery. The
clinical impact of smoking and smoking cessation: a systematic
review and meta-analysis. Arch Surg 147(4):373-783

Sorensen LT (2012) Wound healing and infection in surgery:
the pathophysiological impact of smoking, smoking cessation,
and nicotine replacement therapy: a systematic review. Ann Surg
255(6):1069-1079

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


http://www.eurahs.eu/EuraHS-QoL-download.php

	Could long-term follow-up modify the outcomes after laparoscopic TAPP? A 5-year retrospective cohort study
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Surgical technique
	Patient analysis
	Statistical analysis

	Results
	Risk factors for hernia recurrence
	Quality of life

	Discussion
	Conclusion
	References




