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Abstract

Background According to the Swedish Hernia Register (SHR), the reoperation rate is more than doubled after
recurrent groin hernia repair compared with primary repair. The aim was to study the impact of type of mesh repair used
in recurrent groin hernia surgery on a 2nd recurrence in a population-based cohort derived from the SHR.

Material and method All 1st recurrent hernia repairs in the south-west region of Sweden, registered in SHR between
1998 up to 2007 were included. A questionnaire was sent in 2009. Patients stating a new lump or persisting problems
were examined. A 2nd recurrence was identified as a 2nd reoperation or at physical examination. The incidence was
analysed comparing anterior mesh repair (AMR) and posterior mesh repairs (PMR) (endoscopic and open).

Results Eight hundred and fifteen recurrent operations in 767 patents were analysed, 401 AMRs and 414 PMRs.
PMR had a lower 2nd recurrence rate compared with AMR (5.6 vs. 11.0 %) (p = 0.025). An increased risk [3.21 (CI
1.33-7.44) (p = 0.009)] of a subsequent 2nd recurrence was seen after anterior index repair followed by AMR and a
decreased risk [0.08 (CI 0.01-0.94) (p = 0.045)] after posterior index repair followed by AMR.

Conclusion PMR in recurrent groin hernia surgery was associated with a lower 2nd recurrence rate compared to
anterior. A posterior approach for 1st recurrent operation is recommended after an anterior index repair and an

anterior approach after a posterior index operation.

Introduction

The recurrence rate after groin hernia surgery has
decreased considerably during the last 20 years mainly due
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to the introduction of standardised techniques and mesh for
reinforcement. The proportion of groin hernia repairs per-
formed on recurrent hernias annually registered in the
Swedish Hernia Register (SHR) has dropped from 16.4 %
in 1992 to 9.2 % in 2013 [1].

Although there are several plausible outcome measures,
studies from national hernia registers often focus on
reoperation rates. Other endpoints, such as persisting pain
and postoperative complications, may be of equal impor-
tance, but are more difficult to evaluate. In 2013, the
overall reoperation rate 5 years after primary groin hernia
surgery was 2.7 %, whereas the reoperation rate after
recurrent groin surgery was 5.8 % according to SHR. The
cause of this large discrepancy is not fully explored. Fac-
tors that affect the outcome could be patient-related (gen-
der, age, type of hernia, risk factors), surgeon-related
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Table 1 Method of Ist recurrent repair

Mean age, years (SD) AMR n = 401 PMR n = 414 E-PMR (n = 208) O-PMR (n = 206) Total (n = 815)
64 (13) 63 (14) 63 (14) 64 (13) 64 (14)
Sex
M 396 (98.8) 390 (94.2) 199 (95.7) 191 (92.7) 786 (96.4)
F 5(1.2) 24 (5.8) 9 (4.3) 15 (7.3) 29 (3.6)
Type of hernia
Lateral 146 (36.4) 112 (27.1) 52 (25.0) 60 (29.2) 258 (31.7)
Medial 217 (54.1) 237 (57.2) 129 (62.0) 108 (52.4) 454 (55.7)
Femoral 0 (0) 16 (3.9) 4 (1.9 12 (5.8) 16 (2.0)
Combined 35 (8.7) 45 (10.9) 23 (11.1) 22 (10.7) 80 (9.7)
Other 3 (0.8) 4 (1.0) 0 (0) 4 (1.9 7 (0.9)
Size of hernia (cm)
<1.5 65 (16.2) 78 (18.8) 42 (20.2) 36 (17.5) 143 (17.6)
1.5-3 149 (37.2) 214 (51.7) 114 (54.8) 100 (48.5) 363 (44.5)
>3 135 (33.7) 114 (27.5) 47 (22.6) 67 (32.5) 249 (30.5)
Data missing 52 (12.9) 8 (1.9) 5(2.4) 3 (1.5) 60 (7.4)

Baseline characteristics on 815 Ist recurrent groin hernia repairs in 767 patients, distributed in two main groups of repairs, AMR anterior mesh
repairs and PMR posterior mesh repairs. The PMR group is subdivided in E-PMR endoscopic posterior mesh repairs and O-PMR open posterior

mesh repairs

Values in parentheses are percentages

(skills) and technique-related (according to type of hernia
repair). A meta-analysis on recurrent groin hernia surgery
from 2010 [2] revealed no differences between anterior and
preperitoneal mesh techniques regarding a 2nd recurrence
or chronic pain, while other studies suggest a more
favourable outcome after preperitoneal mesh techniques
[3-6]. Women seem to benefit more than men from a
preperitoneal mesh repair, due to the higher prevalence of
femoral hernias [4]. A femoral hernia could be overlooked
when performing an anterior repair. It will be defined as a
recurrence at the next operation even though it has been
there all the time. The previous method of repair also has to
be taken into account when choosing technique for the
recurrent operation. The recommendation from the Euro-
pean Hernia Society guidelines [7, 8] is to adjust the
technique depending on the previous repair and if possible,
implant the mesh in a plane where no previous surgery has
been performed.

To describe the “true” recurrence rate after groin hernia
surgery a follow-up is needed including clinical examina-
tion or even interventional diagnostic methods. The “true”
recurrence rate 3 years after hernia surgery is estimated to
exceed the reoperation rate by a factor of two, due to the
fact that many patients with a recurrence will never be re-
operated or even diagnosed [9]. The referred study was
based on 86 % primary hernia repairs using a postal
questionnaire and selective physical examination for
diagnose of a recurrence. This method has though not been
applied on patients operated for a recurrent groin hernia.

@ Springer

The aim was to study the risks of developing a 2nd
recurrence after a recurrent groin hernia repair taking into
account the type of mesh repair. The patient cohort was
derived from the SHR.

Materials and methods

The SHR started in 1992 and is since more than 10 years
covering more than 98 % of all hernia operations in Swe-
den. The registrations are performed prospectively
according to a standardised protocol. The accuracy and
completeness of the recorded data are validated annually.
Since each Swedish resident has a unique personal identi-
fication number, any hernia repair in a given patient can be
linked to the previous registered repair in the SHR, wher-
ever performed in the country.

Five hospitals in south west of Sweden participated in
the study, two university hospitals, one county hospital and
two small hospitals only performing planned surgery. One
of the small hospitals is associated with the two university
hospitals and the other with the county hospital, resulting
in three separate units for registration in the SHR (referred
to as A, B and C). All 1st recurrent groin hernia repairs
performed at these units were included. The units joined
the SHR in different years; A joined in 1998, B in 2003 and
C in 2000. Operations registered from joining SHR until
the 31st of December 2007, were eligible for inclusion.
Exclusion criteria were death before follow-up and
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non-mesh repairs. The first operation for a recurrent hernia
at respective groin side for each patient registered in SHR
was considered the 1st recurrent groin hernia repair and
fulfilled the criteria for inclusion. A patient could be
included twice, if fulfilling inclusion criteria for both
groins. The 1st recurrent hernia repair was classified in two
groups: anterior mesh repair (AMR) and posterior (pre-
peritoneal) mesh repair (PMR). All repairs performed on a
groin after previous groin hernia repair (inguinal or fem-
oral) were considered recurrent repairs, regardless of hernia
anatomy at the preceding repair and reoperation. Included
patients were registered for baseline data at 1st recurrent
repair for age, sex, type of hernia and size of hernia defect
(Table 1). The SHR and medical records were scrutinized
for information on the index (operation prior to the first
recurrent repair) operation method. The index operations
were classified as anterior or posterior repairs. The second
reoperation, named 2nd recurrent operation, was identified
by searching the SHR for a new registration of a hernia
repair on the specific groin.

Questionnaire

A questionnaire was sent to all patients alive in September
2008. Two reminders were sent. The questionnaire con-
sisted of two questions: to be answered Yes or No.

Have you noticed a new lump in the groin after surgery?

Have you had any problems or discomfort after surgery?

The patient was invited for a physical examination if
any of these questions was answered with a Yes. Two
reminders were sent. Clinical examinations were conducted
in 2009 by an independent surgeon, according to a stand-
ardised protocol. Both groins were examined in patients
who were operated bilaterally. Recurrence was defined as
the presence of a lump or an expansile cough impulse in the
operated groin. The questionnaire and the procedure for
selective clinical examination have previously been eval-
uated [9].

Mesh methods for the 1st recurrent operation

The analysis was based on the two groups of mesh repairs,
AMR and PMR. The PMR group was further sub-grouped
into endoscopic posterior mesh repair (E-PMR) and open
posterior mesh repair (O-PMR). The AMR group included
patients operated with a modified Lichtenstein technique.
The E-PMR group included patients operated with total
extraperitoneal (TEP) or transabdominal preperitoneal
(TAPP) techniques. The O-PMR group included patients
operated with open approach for a preperitoneal position of
the mesh. The O-PMR was either performed through a
transverse incision above the inguinal canal (Nyhus/
Wantz) [10, 11], through a midline abdominal incision

(Stoppa) [12], or through the inguinal canal (TIPP—tran-
singuinal preperitoneal) [13].

Index operation

The index operation was defined as the original operation
for the primary hernia. The information on the type of
operative method was retrieved from a former registration
in SHR. If this was missing a manual search was performed
in the patients’ medical records. The repairs were classified
as the “anterior index group” that consisted of both sutured
and mesh repairs and the “posterior index group” that
consists of both E-PMR- and O-PMR-operated patients.

2nd recurrence

A 2nd recurrence was considered the endpoint. This was
confirmed either by a registration of a 2nd recurrent repair
in the SHR or at physical examination. The SHR was
checked for any 2nd recurrent repairs from the time of the
1st recurrent repair until December 31st 2013. The median
follow-up was calculated from the date of the 1st recurrent
repair until the 2nd recurrent hernia was diagnosed (oper-
ation or clinical examination) or else until death by cross-
matching with the Swedish Cause of Death Register. If
none of these occurred, the patients were followed until
December 31st 2013.

Statistical analysis

Primary endpoint was a 2nd recurrence, comparing AMR
with PMR consisting of the merged group of preperitoneal
mesh repairs (E-PMR and O-PMR). A subgroup analysis
was performed on the E-PMR and the O-PMR groups. Age
was described as mean, with standard deviation (SD). The
follow-up and time between index operation and 1st
recurrent repair were described as years in median, with
interquartile range (IQR). Pearson x> two-sided test was
used to analyse differences in the ratio of repairs in women
and emergency repairs. The tests were two-sided and
p < 0.05 was considered significant. Mann—Whitney U test
was used to compare time between different methods of
index repair and 1st recurrent repair.

Plots showing cumulative rate of 2nd recurrence were
generated by the Kaplan—Meier method and differences in
2nd recurrence rates were compared using the Log Rank
test. Cox proportional hazard analyses were performed to
estimate the risk of a 2nd recurrence for different mesh
methods, stratifying for the index hernia repair. Statistical
analysis was performed using SPSS® version 22.0 (IBM,
Armonk, NY, USA). Ethical approval was granted by the
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Results

During the study period, 926 recurrent groin hernia repairs
were performed in 870 patients. A total of 103 patients
were excluded according to Fig. 1. Altogether, 815 recur-
rent groin repairs in 767 patients were included in the
analyses. Baseline characteristics are presented in Table 1.
Unilateral operations were undertaken in 719 patients and
48 were operated bilaterally within the study protocol. Out
of these operations, 401 were AMRs and 414 PMRs, of
which 208 were E-PMRs (182 TEP and 26 TAPP) and 206
were O-PMRs. The distribution of methods of mesh repairs
performed at the three SHR units is shown in Table 2. The
units had different strategies for recurrent groin hernia
operations and unit A performed 62 % of all AMRs, unit B
performed 76 % of all E-PMRs and unit C performed 59 %
of all O-PMRs. The median follow-up from the 1st recur-
rent operation was median 9.1 years (IQR 3.6) and subdi-
vided for the groups: AMR 10.0 years (IQR 4.8), PMR
8.7 years (IQR 3.0), and PMR in subgroups; E-PMR
8.3 years (IQR 2.6) and O-PMR 9.2 years (IQR 3.4).
Emergency surgery was performed in 48 of the 815
groin operations (5.9 %). The rate of emergency repairs
was 19/339 (5.6 %) for unit A, 15/219 (6.8 %) for unit B
and 14/257 (5.4 %) for unit C with no difference between
the units (p = 0.58). The AMR was used more frequent
compared with PMR in the emergency setting, 33 and 15
repairs, respectively (p = 0.005). Emergency recurrent
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(8.3 %) and 63/767 (8.2 %), respectively (p = 0.98).

Questionnaire

The questionnaire was sent to 767 patients, of whom 48
patients underwent surgery in both groins for a 1st recur-
rent groin hernia, yielding a total number of 815 groins
operated. The questionnaire was answered by 509 patients
(66 %), representing patients who had been operated in a
total number of 523 groins. A total of 141 patients (28 %)
indicated a new lump or other discomfort in the groin.
Physical examination was undertaken in 97 of 141 patients
(69 %). The remaining patients chose not to be examined.

Index operation

Data on the index operation were available for 674 of the
procedures (83 %) out of which 139 (17 %) repairs were
registered in SHR and 535 (66 %) were retrieved from
previous patients medical records. Out of these, 560 repairs
were performed prior to December 2001 (83 %). The
anterior group consisted of 534 sutured repairs and 87
AMRs and the posterior group consisted of 29 E-PMRs and
12 O-PMRs. Twelve repairs were not possible to classify as
anterior or posterior repairs (Table 3). The median time
from the index operation to the Ist recurrent operation was
10.0 years (IQR = 17.0) for all index repairs. The corre-
sponding time for suture repair was 13.0 years compared
with mesh repair 2.0 years (AMR 2.0 years and PMR
3.0 years) (p < 0.001).

Gender differences

Twenty-nine repairs (3.6 %) were performed on women.
The women were operated with a PMR, (E-PMR or
O-PMR), in 24 of the 29 repairs (83 %) with a statistical
difference compared to AMR (p = 0.001). Of these 29
repairs, a femoral hernia was found in 12 repairs (41.4 %).
The index repair was identified in 27 out of the 29 repairs
in women (93 %). An anterior index repair was reported in
21 repairs. At the 1st recurrent repair, a femoral hernia was
found in 10 of these 21 index repairs (47.6 %).

Men were operated with a PMR in 390 of 786 Ist
recurrent repairs (49.6 %) and a femoral hernia was found
in 24 of the 786 repairs (3.1 %). A total of 20 femoral
hernias were found at the 1st recurrent repair in men, after
600 anterior index repairs (3.3 %).

There was no difference in 2nd recurrence rate between
women and men, 1 out of 29 repairs (3.4 %) and 66 of 786
repairs (8.4 %), respectively (log rank test p = 0.461).
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Table 2 Distribution of methods of 1st recurrent repairs between the three SHR units

SBR unit AMR n =401 E-PMR n = 208 O-PMR n = 206 Total n = 815
A 248 (62) 9(5) 82 (40) 339 (42)
B 57 (14) 159 (76) 3() 219 (27)
C 96 (24) 40 (19) 121 (59) 257 (31)

Values in parentheses are percentages

AMR anterior mesh repair, E-PMR endoscopic posterior mesh repair, O-PMR open posterior mesh repair

2nd recurrence in relation to method of mesh repair

A 2nd recurrence was found in 67 out of 815 1st recurrent
groin hernia repairs (8.2 %). Fifty-two out of these (78 %)
were registered in the SHR for a 2nd recurrent repair and
15 (22 %) were found at clinical examination.

A 2nd recurrence was found in 44 of 401 (11.0 %) in the
AMR group and in 23 of 414 in the PMR (5.6 %). The
AMR group was compared to the PMR group in a Kaplan—
Meier analysis with a log rank test showing a lower rate of
a 2nd recurrence for the PMR group (p = 0.025) (Fig. 2a).
A 2nd recurrence was discovered in 14 out of the 206
(6.8 %) in the O-PMR group and in 9 of 208 (4.3 %) in the
E-PMR group (p = 0.276) (Fig. 2b). A subgroup analysis
was performed on the O-PMR group for the different
incisions through which the repairs were performed
(Fig. 3). The proportion of TIPP in the O-PMR group was
32 out of 206 repairs (15.5 %). Nine of 32 TIPPs had a 2nd
recurrence (28 %). The corresponding figures for the
repairs performed through a transverse incision (Nyhus),
was 4 out of 161 (2.5 %). The difference between TIPP and
Nyhus was tested in a log rank test. (p = 0.001). There was
no difference in rate of 2nd recurrence for patients who had
bilateral 1st recurrent repairs compared to patients with
unilateral repairs (p = 0.917).

2nd recurrence in relation to index method of repair

The impact of the index operation on the rate of 2nd
recurrences was studied using a univariable Cox propor-
tional hazard analyse (Table 3). The anterior index group
was merged from 534 sutured repairs and 87 AMRs and the
Posterior index group from 29 endoscopic and 12 open
PMRs. Of the known 674 previous repairs, 12 repairs were
omitted, since they could not be classified as either anterior
or posterior repairs. An increased risk [3.21 (CI 1.33-7.44)
(p = 0.009)] of a subsequent 2nd recurrence was seen after
an anterior index repair followed by an AMR compared to
an E-PMR (reference). A decreased risk [0.08 (CI
0.01-0.94) (p = 0.045)] of a subsequent 2nd recurrence
was seen after a posterior index repair followed by an
AMR compared to an E-PMR.

Discussion

The present study indicates that 1st recurrent groin hernia
should preferably be operated with a mesh repair in the
previously non-operated space in the groin to minimize the
risk of a 2nd recurrence. This is in accordance with the
European guidelines [7]. Endoscopic methods of repair
were associated with the lowest rate of a 2nd recurrence
and AMRs the highest. These results are in accordance
with the randomised study by Kouhia [14], but in contrast
to the latest review articles [2, 15], which does not show
any differences in 2nd recurrence between endoscopic and
Lichtenstein repairs. Most studies on recurrent hernia
compare endoscopic and tension-free anterior repairs and
do not include open PMRs. National data from the SHR
2012, show that 18 % of the recurrent repairs were
O-PMRs [1]. The proportion of O-PMR in the current
study was 25 %. The study shows that the O-PMRs as a
group is equally favourable to the endoscopic repairs. In
subgroup analyses, however, the TIPP technique does not
seem to be as favourable.

A PMR is applicable if the index operation, prior to the
Ist recurrent repair, is an anterior repair. These findings are
consistent with previous register studies [4, 5]. In this
study, most index repairs were anterior suture repairs that
are now considered outdated. For the relatively small group
of patients who had a Ist recurrent repair after a previous
posterior repair, this study shows a lower risk of a 2nd
recurrence if an AMR was used. Although not been proven
in previous studies, this is in line with the recommenda-
tions from the European Hernia Society guidelines, which
advocate implanting the mesh in a plane where no previous
surgery has been performed [7]. To use the untouched
space in the groin appears favourable after having a
recurrence in order to diminish the risk of having a 2nd
recurrence. This seems logic since the untouched space is
more easily accessed, resembling a primary repair.

In this study, 42 % of the recurrent operations were
performed through a previously used space. Most recur-
rences emanates from an anterior approach performed
when the Shouldice procedure was popular. To repair a
recurrence in the same space after a sutured repair seems
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Table 3 Cox proportional hazard ratio of 2nd recurrence after the three different methods of 1st recurrent repairs, depending on the index

method of repair

Method of 1st recurrent repair Index method of repair

Anterior (n = 621)

Posterior (n = 41)

n Hazard ratio (CI) P n Hazard ratio (CI) p
E-PMR 179 Ref 1.0 - 5 Ref 1.0 -
AMR 263 3.21 (1.33-7.44) 0.009 29 0.08 (0.01-0.94) 0.045
O-PMR 179 1.75 (0.65-4.73) 0.271 7 0.45 (0.04-5.17) 0.525

With E-PMR as reference, HR 1.0

p < 0.050 versus reference category (Cox proportional hazard analysis). Values within brackets shows 95 % confidence interval

E-PMR endoscopic posterior mesh repair, AMR anterior mesh repair, O-PMR open posterior mesh repair

more accessible than after a former mesh repair. We have,
however, not made this group distinction since the numbers
of index mesh repairs were few. The results are over-
whelming with a more than three times higher risk of
having a new recurrence when the same anterior space was
used. This is in accordance with previous studies from the
Swedish and Danish hernia registers [4, 5]. The number of
patients with a former suture repair will diminish over
time, but still these patients will be common. The median
time to develop a 1st recurrence was 10 years in this study.
Our results indicate that recurrences appear earlier if the
index operation was a mesh repair compared to a suture
repair. This is in contrast to a study by Magnusson et al.,
who reported early recurrence after suture and endoscopic
repair compared with AMR [16]. Early recurrence is,
however, often considered the result of a technical failure.

Groin hernia repairs in women constitute 9 % of all
hernia repairs registered in the SHR 2013. In this cohort of
recurrent repairs, the corresponding figure was 3.6 %. The
proportion of women operated with a PMR was 83 %,
which must be considered high from a nationwide per-
spective. The corresponding figure for men was 49.6 %.
There was no significant difference in 2nd recurrence rates
between men and women.

The first annual report from the SHR that reported
methods of repair in men and women separately was in
2008. Of the 1,340 repairs in women that year, 761
(56.8 %) were performed with an AMR (Lichtenstein and
Plug repairs). This clearly indicated the need for a change
in the operative management of hernia in women. This was
supported by other studies that showed the advantage of the
TEP procedure in detecting femoral hernia in women [17]
and large register studies have confirmed that PMR in
women is associated with a lower risk for reoperation than
AMR [18, 19].

In the current study, a femoral hernia was found in
41.4 % of repairs in women and in 3.1 % in men at the 1st
recurrent hernia repair. These figures indicate a higher
prevalence of femoral hernia at recurrent repairs compared
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to primary repairs. This is confirmed by non-published
national data from the SHR 2004-2013, showing that men
were found to have a femoral hernia in 0.9 % (1,187/
133,627) of primary repairs and in 3.9 % (546/13,980) of
recurrent repairs. The corresponding data for women were
23.5 % (2,953/12,580) of primary repairs and 42.1 % (343/
814) of recurrent repairs.

When the index operation was an anterior repair, a
femoral hernia was found at the Ist recurrent repair in
47.6 % of women and in 3.1 % of men. This indicates a
high risk for a missed femoral hernia when performing
anterior repair, if not taking specific actions to exclude the
presence of a femoral hernia.

These data support the use of PMR methods in women
for both primary and recurrent groin hernia repair and in
men with recurrent hernia.

The study reveals large differences in 2nd recurrence
rate after different open PMRs correlated to the surgical
approach. If the mesh was placed in the preperitoneal
position through a transverse incision above the inguinal
canal (Nyhus/Wantz), the rate of a 2nd recurrence was
lower than all other mesh methods (2.5 %). With a tran-
singuinal approach (TIPP), the 2nd recurrence rate came
close to 30 %. These results may reflect the fact that these
operations often are performed through scar tissue after
previous anterior repairs, which makes the dissection and
placement of the preperitoneal mesh more difficult. It is
suggested to avoid the TIPP procedure in recurrent groin
hernia surgery. The Kugel herniorrhaphy was not used in
the current study, though other studies have shown results
comparable with endoscopic techniques [20].

A weakness of the study is that the clinical examination
was performed in 2009 although 2nd recurrent repairs were
included from the SHR until December 31st 2013. This
means that clinical 2nd recurrences that were not re-oper-
ated in this interval have been overlooked. Another
weakness is the incompleteness of answers to questionnaire
and of clinical follow-up. The study detected 67 2nd
recurrences from which all together 15 (22 %) were found
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repairs (AMR) and Posterior mesh repairs (PMR) (p = 0.025).
b Endoscopic repairs (E-PMR) and Open posterior mesh repairs (O-
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follow-up

after having a 66 % response rate to the questionnaire and
69 % of patients having had a clinical examination after
indicating a new lump or other discomfort. It is hard to
draw any conclusions what this incompleteness means in
numbers of missed 2nd recurrences. It could be assumed
that the majority of patients with a symptomatic 2nd
recurrence most likely would answer several reminders and
offer to become clinically examined. Our data suggest that
the 2nd recurrence rate could be estimated by multiplying
the reoperation rate registered in the SHR with a factor of

g 401 414
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o
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8 208 206
o picp i Openp iormesh
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Fig. 3 Flow chart showing the distribution of 2nd recurrences
between techniques for st recurrent repairs. The O-PMR group is
subdivided due to the different incisions through which the repairs
were performed; TIPP (transinguinal PREPERITONEAL), Nyhus
(transverse incision above the inguinal canal), Stoppa (midline
abdominal incision), not specified. Numbers of 2nd recurrences are
given in relation to the total number of repairs. The 2nd recurrence
rate after Nyhus approach was significant lower compared with

TIPP (p < 0.001)

at least 1.3 (67/52). In the Ekelund study, this factor was
2.7 [21]. One strength of the study was the high level of
completeness, including previous and subsequent repairs,
which made it possible to analyse the impact of the index
repair. This study has also supplemented the data taken
from the SHR with a postoperative follow-up procedure to
detect non-re-operated 2nd recurrences. The study reflects
the outcome after routine hernia surgery performed in the
decade of 2000s. This is in contrast to the randomised
controlled trials [14, 22, 23] that mainly were conducted in
the 1990s and included small numbers of patients.

Eklund et al. [21] reported a cumulative increasing 2nd
recurrence rate from 6 % after 1 year and 19 % after
5 years for the TAPP and 8 % after 1 year and 18 % for
Lichtenstein after 5 years. These frequencies are high but
at that time the meshes were smaller, which could have
contributed to the high 2nd recurrence rate. A cumulative
recurrence rate is also noted by us in the AMR group being
8 % after 5 years and 17 % after 15 years. This is in
contrast to the PMR group that plateaued on 5 % after
7 years suggesting this technique to be a good choice for a
good long-lasting repair.

In conclusion, the untouched side of the abdominal wall
in the groin is recommended for a Ist recurrent hernia
repair. Both an endoscopic and an open Nyhus mesh repair
could be used for posterior repair in order to archive a low
2nd recurrence rate. Transinguinal approach to the pre-
peritoneal space should be avoided in recurrent hernia
surgery. Women who undergo surgery for recurrent groin
hernia should be operated with a PMR, due to the very high
prevalence of femoral hernia.
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