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Introduction: It is known that recurrences continue to occur after the follow-up period of
1–5 years usually used in most hernia studies. By reviewing the data in the Herniamed
Hernia Registry documenting the time interval between the recurrent operation and
previous inguinal hernia repair, the present study identifies the temporal course of onset
of recurrence.

Patients and Methods: Prospective data were recorded in the Herniamed Registry
between 1 September 2009 and 4 May 2015 on a total of 145,590 patients with 171,143
inguinal hernia operations. These included 18,774 operations due to an inguinal hernia
recurrence (10.94%). During the same period, prospective data were collected on 24,385
incisional hernia operations. The latter cases included 5,328 patients with a recurrent
incisional hernia (21.85%).

Results: Only 57.46% of all inguinal hernia recurrences occurred within 10 years of the
previous inguinal hernia operation. Some of the remaining 42.54% of all recurrences
occurred only much later, even after more than 50 years. The course of onset of
recurrence is markedly different for incisional hernia. About 91.87% of such recurrences
occur already within 10 years of the last operation.

Conclusion: Ascertainment of the actual recurrence rate after hernia repair calls for a
follow-up of 10 years for incisional hernia and of 50 years for inguinal hernia. The data
collected can be used to give an approximate estimate with a shorter follow-up.

Keywords: inguinal hernia, incisional hernia, recurrence, follow-up, reoperation

Introduction

Hernia recurrence can occur immediately, early, or later in the time course following hernia repair
(1). Some authors have used 5 years to separate early from late recurrence, although a specific time
frame has not been firmly established (1). Early recurrence is generally related to technical (surgeon)
factors (2). Late recurrences are related to hernia biology, aging, and other patient-related factors (1).
Late recurrences continue to occur, but at a slightly decreased incidence (1).
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Recurrence seems to develop even after a long period of time, in
particular, after non-mesh repair (2). It is known that recurrence
continues to occur after the follow-up period of 1–5 years usually
used in most hernia studies (2). There are relatively few studies
that have calculated the recurrence rates following inguinal and
incisional hernia operations after a follow-up of 10 years (3–7). To
date, there are no studies on recurrences after a follow-up of more
than 10 years.

By reviewing the data in the Herniamed Hernia Registry doc-
umenting the time interval between the recurrent operation and
the previous inguinal hernia repair, the present study identifies the
temporal course of onset of recurrence and on that basis calculates
the maximum follow-up time needed to track all recurrences
occurring after inguinal and incisional hernia repair.

Materials and Methods

The Herniamed Registry is a multicenter, Internet-based hernia
registry (8), into which 425 participating hospitals and surgeons
engaged in private practice (Herniamed StudyGroup) had entered
data prospectively on their patients who had undergone hernia
surgery.

If a patient had experienced a recurrence after inguinal or
incisional hernia repair, a searchwas carried out in theHerniamed
Registry to identify and record the type of previous operation
(suture repair, mesh repair, endoscopic procedure). Besides, the
time interval between the recurrent operation and previous repair
was documented.

Prospective data were recorded in the Herniamed Registry
between 1 September 2009 and 4 May 2015 on a total of 145,590
patients with 171,143 inguinal hernia operations. These included
18,774 operations due to an inguinal hernia recurrence (10.94%).
Of these recurrences, 10,092 (53.8%) occurred after suture repair,
4,540 (24.2%) after openmesh repair, and 4,016 (21.4%) following
an endoscopic procedure (unknown 0.6%). For 16,359 (87.1%)
patients, this was the first recurrence, for 1,742 (9.3%) patients, the
second recurrence, for 378 (2.0%) patients, the third recurrence,
and for 169 (0.9%) patients, it was more than the third recurrence
(unknown 0.7%).

During the same time period, prospective data were entered
into the Herniamed Registry on 24,385 incisional hernia opera-
tions. Of the latter operations, 5,328 were performed for patients
with a recurrent incisional hernia (21.85%). The recurrence
occurred in 2,458 (46.1%) patients following suture repair, in
2,006 (37.7%) patients after open mesh repair, and in 801 (15.0%)
patients following an endoscopic procedure (unknown 1.2%).
For 3,945 (74.1%) patients, this was the first recurrence, for 926
(17.4%) patients, the second recurrence, for 263 (4.9%), the third
recurrence, and for 135 (2.5%) patients, it was more than the third
recurrence (unknown 1.1%).

Results

Only 57.46% of all inguinal hernia recurrences occurred within
10 years of the previous inguinal hernia operation. Some of the
remaining 42.54% of all recurrences occurred only much later,
even after more than 50 years (Table 1). It was possible to identify
77.25% of all recurrences after 20 years of follow-up and 97.15%

TABLE 1 | Time interval between previous and recurrent inguinal hernia
repair.

Time interval between previous
and recurrent operation (years)

Patients % of all
recurrences

Total (%)

≤1 n= 2.539 13.56 13.56
>1–2 n= 1.628 8.69 22.25
>2–3 n= 1.028 5.49 27.74
>3–4 n= 785 4.19 31.93
>4–5 n= 1.140 6.09 38.02
>5–10 n= 3.641 19.44 57.46
>10–20 n= 3.705 19.79 77.25
>20–50 n= 3.726 19.90 97.15
>50 n= 532 2.85 100

TABLE 2 | Time interval between previous and recurrent incisional hernia
repair.

Time interval between previous
and recurrent operation (years)

Patients % of all
recurrences

Total (%)

≤1 n= 1.875 35.19 35.19
>1–2 n= 1.094 20.53 55.72
>2–3 n= 532 9.98 65.70
>3–4 n= 327 6.14 71.84
>4–5 n= 374 7.02 78.86
>5–10 n= 693 13.01 91.87
>10–20 n= 314 5.89 97.76
>20–50 n= 115 2.16 99.92
>50 n= 4 0.08 100

of all recurrences after 50 years of follow-up. The proportion of
recurrences occurring each year continues to decline. While that
amounted to 13.56% in the first year following inguinal hernia
operation, it had dropped to 4.19–8.69% during the subsequent
2- to 5-year period, to around 4% per year during the subsequent
5- to 10-year period, to 2% during the following 10- to 20-year
period, and to around 0.7% per year during the following 20- to
50-year period.

For incisional hernia, the course of onset of recurrence is
markedly different (Table 2). From the total number of all recur-
rences, the proportion that will have already occurred after a
10-year follow-up was 91.87%. In the case of incisional hernia,
the very high proportion of 35.19% of all recurrences already
occurring the first year is conspicuous. For incisional hernia, too,
the proportion of recurrences from all recurrences occurring per
year drops to 20.53% in the second year, to 9.98% in the third
year, to 6.14% in the fourth year, and to 7.02% in the fifth year.
The annual proportion observed during the subsequent 5- to 10-
year period is still 2.6%, 0.59% during the following 10- to 20-year
period, and only 0.07% (per year) during the subsequent 20- to
50-year period.

Comparison of the time lines showing the cumulative pro-
portion of recurrences helps to identify the marked difference
between inguinal hernias and incisional hernias (Figure 1).
Whereas in the case of inguinal hernia, only 38.02% of recurrences
had already occurred during a follow-up period of up to 5 years,
57.46% after 10 years, and 97.15%only after 50 years, for incisional
hernia, already 78.86% had occurred after 5 years, and 91.83%
after 10 years.
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FIGURE 1 | Time line between previous and recurrent inguinal and
incisional hernia repair.

Discussion

Based on the data presented here from the Herniamed Registry,
it is possible to demonstrate that there are marked differences
between inguinal hernia and incisional hernia with regard to the
time interval between recurrent repair and the previous operation
and that different follow-up periods are needed if one wants to
calculate the actual overall recurrence rate. Whereas for incisional
hernia, recurrent repair is performed much earlier and the vast
majority of recurrent operations are carried out within 10 years
of the previous operation, things are very different for inguinal
hernia. In the latter case, only 57.46% of recurrent operations
are performed within 10 years. Hence, the remaining 40% of all
recurrent operations will have to be carried out after 10–50 years.

This means that even with a follow-up of 10 years after inguinal
hernia operation it will still not be possible to ascertain the
actual recurrence rate. Onset of up to 40% of all recurrences
that actually occur must still be expected. Hence, all studies with
a follow-up of <10 years for incisional hernia and of <50 years
for inguinal hernia only give a snapshot of the actual situation.
The time lines calculated here for the proportions of recurrent
operations in a large patient collective can thus serve as a basis
for an approximate estimate of the mean recurrence rates in
hernia studies that have a shorter follow-up. As such, recurrence
rates of 1.2% with a 1-year follow-up after inguinal hernia would
suggest a recurrence rate of 1.2%/13.56%× 57.46%= 5.01% after
10 years’ follow-up. For incisional hernia with a follow-up of
1 year and a documented recurrence rate of 6%, the rate would
be 6%/35.19%× 91.87%= 15.7% after 10 years. On the basis of
these data, realistic recurrence rates can be calculated after sur-
gical repair of inguinal and incisional hernia. This is useful since
the majority of published studies on hernia surgery only have
a follow-up period of 1–5 years (2), and studies with a 10-year
follow-up are an absolute exception (3–7). As a consequence of
our own data, we will extend the follow-up of the patients with
inguinal hernia repair in the Herniamed Registry to a minimum
of 20 years.

In summary, it can be stated that the actual recurrence rates
after inguinal hernia operations can only be calculated only after a
10-year follow-up, and after inguinal hernia operations only after a
50-year follow-up. Since it is hardly possible to implement such
a study design in reality, the information presented here based
on data from the Herniamed Registry can serve as a basis for an
approximate estimate of the expected recurrence rates.
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