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Surgical repair in recurrent inguinal hernia
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Background: With 13% of all groin hernia repairs being performed for recurrent hernias, recurrence
after inguinal hernia repair remains a clinical problem in present day scenario. All the measures to decrease
the burden of recurrences should be used which can only be done by getting the knowledge of patient-
related risk factors along with knowledge of the controllable technical risk factors. Number of factors may
contribute to the recurrence of an inguinal hernia. These may be classified into patient-related, surgeon-
related and surgery/technique-related. It is important to have to complete detail about prior surgical history.
Clinical evaluation is additionally supported by ultrasound examination of the groin region and if required a
MRI or CT to confirm the diagnosis of recurrence.

Methods: Repair of a recurrent inguinal hernia is technically more demanding for the surgeon. The
decision would rest on patient preference as well as surgeon choice, and is best made after a detailed
discussion with the patient. It is recommended in guidelines to repair the hernia via virgin tissue planes.
Results: For patients with a failed anterior mesh repair, the procedure of choice is to use a posterior
approach to the hernia repair. In patients who have undergone a prior posterior hernia repair such as a
laparoscopic hernia repair, the preferred technique is based on surgeons experience with laparoscopic hernia
repair surgeries. Surgeons who are more experienced with open approach should opt for an open repair and
surgeons with more experience for laparo-endoscopic approach should opt for posterior route.
Conclusions: Two meta-analysis studies were done for patients with recurrent inguinal hernias which
evaluated the recurrence rate and morbidities for laparoscopic and open repairs. Results showed patients
treated with a laparoscopic repair had significantly less pain, fewer superficial wound infections, longer
operative times, shorter length of time to return to daily activities, significantly fewer hematomas and

seromas with laparoscopic repair. No significant difference in early and overall recurrence rate.
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Introduction after inguinal hernia repair remains a clinical problem in

The incidence of recurrence is most often held as the present day scenario (1). The incidence of recurrence after

measure of success used to compare the various methods inguinal hernia repair is difficult to estimate accurately
of inguinal herniorrhaphy. With 13% of all groin hernia since it varies with duration of follow-up, but may be as

repairs being performed for recurrent hernias, recurrence high as 15% (2). In a long-term Danish observational study,
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Table 1 Incidence of recurrence after various repair techniques
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Technique Tissue repair (except Shouldice)

Shouldice technique

Lichtenstein  Stoppa’stechnique TEP TAPP

Recurrence rates 10-30%

0.2-4.8%

0.5-2.4% 0-7% 0-3.5% 1-4.3%

TEP, total extra-peritoneal repair; TAPP, trans-abdominal pre-peritoneal repair.

which was published in 2014 showed that the reoperation
rate after primary Lichtenstein repair to be 2.4%, and after
laparoscopic repair to be 3.3%, which has been ranging
from 1-4.3% for trans-abdominal pre-peritoneal repair
(TAPP) and from 0-3.5% for total extra-peritoneal repair
(TEP) (3-5). All the measures to decrease the burden of
recurrences should be used which can only be done by
getting the knowledge of patient-related risk factors along
with knowledge of the controllable technical risk factors
(Table 1).

Etiological factors

A number of factors may contribute to the recurrence of an
inguinal hernia. These may be classified into patient-related,
surgeon-related and surgery/technique-related which
are mentioned in various HerniaSurge Guidelines (6-15).

Patient-related factors

General factors

@ Gender: females are more prone to inguinal hernia
recurrence than males, high level of evidence is
available to show that (6).

(II)  Obesity: obesity has shown a moderate level of link
with increased recurrence (6).

(IIT) Age: increased age has not been consistently
associated with increased recurrence (6).

(IV)  Chronic constipation has not been consistently
proven by studies but this is believed to promote
recurrence (6).

(V) Smoking and COPD (chronic cough) although has
not been consistently demonstrated in literature, but
are often considered risk factors for recurrence (6).

(VI) Liver cirrhosis has not been consistently proven to
be a risk factor for recurrence (6).

(VII) Family history: recurrence has not shown been
shown to be affected by positive family history (6).

(VIII) Chronic kidney disease, social class, occupation,
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work load, pregnancy, labor and race are incompletely
studied factors, which may impact the risk of
inguinal hernia recurrence (6).

Local factors

(I)  Type of hernia: high level of evidence shows that
direct hernias are more likely to recur (6).

(II)  Sliding hernias: sliding hernias are associated with
increased recurrence has moderate level of evidence (6).

(III) ~ Size of hernia: it has been shown that size of hernia,
<3 versus >3 cm does not appear affect the risk of
recurrence (6).

(IV)  Bilaterality of inguinal hernia has not shown any
associated increased recurrence (6).

(V)  Collagen levels: moderate level of evidence is
available to suggest that diminished collagen type 1/
III ratio is associated with increased recurrence (6).

(VI) Matrix metalloproteinase (MMP) levels: a moderate
level of evidence shows that increased systemic MMP
levels are associated with increased recurrence (6).

Surgeon-related factors

Less experienced and unsupervised trainees (i.e., <60 cases
or 3 years’ experience), performing open anterior mesh
repair, studies have shown to have higher recurrence rates
and longer operative times suggesting limited technical
competency (7). However, supervised and extensive
experience training modifies this factor. Laparoscopic
inguinal hernia repair is a technically advanced laparoscopic
procedure with a steep learning curve. A varying number of
cases 40-250, which has been quoted by numerous studies,
are mandatory for acquiring sufficient technical expertise
(8-11). The recurrence rate is seen to decline and stabilize
over the first 100 cases, however, conversions, complications
and operating time have been seen to improve even after
250 cases, which concludes that factors other than surgical
expertise and surgeon’s competence operate in the causation
of recurrences (11).

ales.amegroups.com Ann Laparosc Endosc Surg 2017;2:97



Annals of Laparoscopic and Endoscopic Surgery, 2017

Surgical technique & surgery-related factors

Surgical technique factors

Paying attention to surgical technique and following

standardized surgical steps can contribute to lower

recurrence rates. This is due to the fact that incorrect

operative technique is one of the most important reasons

for recurrence (7).

)

)

(1)

V)

(VD)

(VID)

Sac invagination, without ligation in an indirect
hernia management by open surgery, is associated
with an increased incidence of recurrence (12).
Open repairs done under tension are associated
with increased recurrence. Thus tension-free
mesh repair should always be done (12).
Recurrence may increase in a case of inadequate
dissection of pre-peritoneal space. An exposure
of the entire myopectineal orifice is needed in
laparo-endoscopic repair to ensure adequate
overlap of the mesh on all potential hernia sites.
In a scenario in which an inadequate dissection
is done, it may result in the use of either a
small mesh customized to fit the available space
while on the other hand in case a larger mesh
is used, the resultant mismatch between the
available inadequate space and a larger mesh may
predispose the mesh to fold or roll (12). Either
situation predisposes to a recurrence. This occurs
due to intra-abdominal shearing forces causing
the folded mesh to slide away from the defect or
due to migration of a small mesh into the hernia
defect by forces responsible for causing the
hernia. On the other hand a large mesh in a small
space may balloon out through the defect giving
the appearance of a recurrence.

In case there is a presence of pre-peritoneal
lipoma that is not dissected out. The lipoma acts
like a pseudo-recurrence (13).

Missed hernia: recurrences might represent hernias
overlooked during primary operations which are
shown by the fact that femoral hernia recurrences
are found in roughly 40% of reoperations in
women (14).

Mesh choice: the effect of weight differences
alone on surgical outcomes is unknown. There
is no clearly defined weight limit for LWMs and
HWMs (15).

Fixation: recurrence may be associated with
improper fixation technique. Tissue-mesh
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interface is the weakest link in a prosthetic hernia
repair. Most of the times, this is the site where
the repair gives way. Poor grip of the weakened
tissues or avulsion of the fixation device due to
pressures and strain acting on the mesh could
cause give-way of the mesh. The mesh should be
fixed well away from the hernia site (using fixation
devices with sufficient tissue penetration to resist
disruptive intra-abdominal forces) to tissues with
strong inherent strength. The aim of mesh fixation
is mesh fixation in large hernias is to prevent early
displacement, mesh migration and a consequent
recurrence. According to the HerniaSurge
Guidelines, in open anterior mesh groin hernia
repairs there are no differences in recurrence
between different fixation methods (16).
Traumatic mesh fixation is recommended in
patients with large direct hernias (M3-EHS
classification) undergoing TAPP or TEP to
reduce recurrence risk (16).

(VIII) Mesh size, defect overlap & mesh contraction: All

IX)

meshes are known to contract and shrink in size.
Hence, selection of a mesh size that is too small
or that provides inadequate overlap is associated
with increased recurrence. However, excessive
shrinkage of mesh in spite of adequate overlap
may predispose to recurrence (15).

Anaesthesia: a moderate level of evidence shows
that open hernia repair under local anesthesia
done by general surgeons is associated with
recurrence (6). When surgeons inexperienced in
its use administer local anesthesia, more hernia
recurrences might result.

Surgery related factors

@

I

(I

V)
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Early postoperative hematoma formation is associated
with increased recurrence as theoretically it may
result in lifting of the mesh away from the tissues but
this is not consistently demonstrated in literature (6).
There is no conclusive study to suggest role of
postoperative seromas in hernia recurrence (6).
Emergency surgery may be a risk factor for hernia
recurrence, but there is no conclusive data to support
it (6).

Surgical site infections (SSIs) are not consistently
shown to be associated with recurrence (6).
Post-operative physical activities: no evidence
to show any effect on recurrence with work and
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leisure activities, which can be resumed by most
patients within three to five days following elective
laparoscopic/open inguinal hernia repair (6).

Assessment of a patient with recurrent inguinal
hernia repair

It is important to have to complete detail about prior
surgical history. An ideal scenario would be one in which
previous operative notes were available for reference, to
know about the type and size of mesh and any difficulty
during previous surgery. Irrespective of the previous surgical
technique, the repair of a recurrent inguinal hernia is likely
to be difficult, with increased operative time and greater
chance of injury. Hence it should only be undertaken by
an experienced surgeon, preferably in a specialized hernia
centre.

Clinical evaluation, additionally supported by ultrasound
examination of the groin region is sufficient in most cases to
confirm the diagnosis of recurrence. Perform the Valsalva
manoeuvre during testing which will help in forcing a
possibly occult or small hernia into its abnormal channel
and more clearly demonstrate its presence. If still there
is a diagnostic dilemma, a dynamic MRI or CT can be
considered (17).

Treatment options and decision- making for
surgical repair of recurrent inguinal hernia

Repair of a recurrent inguinal hernia is technically more
demanding for the surgeon because of the fact that scar
tissue causes the inguinal canal to be distorted. In addition
there is a substantially higher risk for complications or
development of another recurrence, as the tissue tends to
be weaker than at the time of primary repair. Although a lot
has been published about primary repair of inguinal hernias,
less is known about the best approach to address a recurrent
hernia. Although watchful waiting can a management
option for asymptomatic or minimally symptomatic
inguinal hernias, but the conventional approach is to offer
all patients with a recurrence an operative management
strategy. There is no evidence either for or against such a
strategy in case of recurrent inguinal hernias (18).

The decision would rest on patient preference as well as
surgeon choice, and is best made after a detailed discussion
with the patient. In a patient who has had a previous
tissue repair, without mesh implantation, are suitable
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candidates for both anterior (open) as well as posterior
(open/endo-laparoscopic) approach (19). Although the
scarring of the tissues would be less than if a mesh were
used as a prosthesis, but dissection of fibrosed tissue
would be required in anterior open approach and hence
increase the chances of injury to various structures. Thus,
in this situation the posterior approach has an edge over
the anterior route, and the preferred technique would be
laparo-endoscopic approach.

In cases where a previous mesh has been implanted by
the open anterior route, as it is recommended in guidelines
to repair the hernia via virgin tissue planes, thus a posterior
approach (open/laparo-endoscopic) would be preferred (19).
One would encounter heavy scarring and distorted tissue
planes if attempts an anterior approach, due to the presence
of a previously implanted mesh, thus increasing the risk
of nerve entrapment, chronic pain and testicular atrophy.
Additionally, there is earlier return to work and lower
incidence of chronic groin pain associated with the laparo-
endoscopic approach. However, one should be aware of
the fact that, if expertise in laparo-endoscopic technique is
not available, an open posterior approach is an acceptable
treatment option because TEP/TAPP after previous
anterior mesh repair is associated with increased peritoneal
tears during surgery and longer operative times.

In case of recurrence after a previous endo-laparoscopic
hernia repair, guidelines recommend an anterior mesh
placement (18). Due to same principle as followed after
open surgery recurrence, this is to avoid re-surgery in the
posterior plane where previously placed mesh and fibrosis
will have distorted the normal anatomy. However, there
are case series and reports of the use of TAPP to treat
recurrences after TEP/TAPP (Figures 1 and 2).

A difficult situation sometimes encountered is the case
of the re-recurrent inguinal hernia. Such a patient has had
more than one repair involving both the anterior as well as
posterior planes. In this case, recommendation is to do a re-
laparoscopy, either modified laparoscopic intra-peritoneal
onlay mesh (IPOM) or a TAPP by an experienced
laparoscopic hernia surgeon (19). Due the requirement of
using a non-barrier mesh since it will come in contact with
intra-abdominal viscera, the laparoscopic IPOM technique
is expensive for the patient. Also, one is unable to ensure
proper mesh fixation without dissection of the groin,
and this may pre-dispose to re-recurrence. Other issues
associated with the IPOM technique are that the sac is not
dissected out and is left in situ.
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Figure 1 Showing left recurrent direct inguinal hernia with mesh

seen displaced laterally.

Figure 2 Showing recurrent inguinal hernia with displaced mesh.

Surgical principles in the repair of recurrent
inguinal hernia

Based on HerniaSurge Guidelines and International
Endohernia Society (IEHS) guidelines a surgeon should
follow these surgical principles for better results in
recurrent inguinal hernia surgery (17-21).

(I)  The most important principle in the repair of a
recurrent inguinal hernia is to approach the area
through undisturbed tissue planes. That is, in case of
previous anterior repair on should use the posterior
route to repair the recurrence, and vice versa.

(II)  Scarring and distortion of tissue planes is expected.
One should always do a careful dissection
technique in order to try and restore the normal
anatomy.

(III)  In anterior approach, reinforce the entire inguinal
floor irrespective of the type of hernia and do not
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depend on fascial structures to close or reinforce
the defect.

(IV) Dissection should proceed from normal tissue
to scarred tissue and from familiar structure to
unfamiliar. Avoid use of scarred or devascularized
tissue in the re-pair of recurrent hernias.

(V) Avoid any tension on suture lines.

(VI) The previous mesh should not be removed.
Removal of a previously implanted pre-peritoneal
mesh may increase the risk for lesion of urinary
bladder, bleeding complications, and substantial
defects of the peritoneum. The presence of two or
more meshes in the inguinal region does not seem
to enhance the frequency of chronic pain.

(VII) In recurrent inguinal hernia repair a complete
dissection and exposure of the entire groin
to visualize all potential sites of herniation,
as “missed” femoral hernias account for a
significant number of recurrences. In case of
laparo-endoscopic approach, this is part of the
surgical process. But an effort should be made to
incorporate this step in an open repair technique

(VIII) The mesh should be of appropriate size in order
to have adequate overlap of the margins and
ensure complete coverage of the defect. The
new mesh should be placed over the old one in
order to correct the error of previous slipped or
misplaced mesh (20,21).

Contraindications

Active infection is a contraindication, as mesh should be
used in virtually all repairs of a recurrent inguinal hernia.

Proposed approach for recurrences

In view of these general principles, the approach that a
surgeon should follow to the repair of a recurrent inguinal
hernia is proposed based upon the surgical repair technique
for the primary hernia: anterior repair or posterior repair.

Anterior bernia repair failure

For patients with a failed anterior mesh repair, the procedure
of choice is to use a posterior approach to the hernia repair
such as a laparoscopic transabdominal preperitoneal hernia
(TAPP) mesh repair or totally extraperitoneal hernia repair
(TEP) or open pre-peritoneal approach.
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In a retrospective study done by Sevonius et 4/. based
on Swedish hernia register, a review of 19,582 operations
for a recurrent hernia were done, compared with other
techniques, the laparoscopic and open pre-peritoneal
approaches were significantly associated with the lowest rate
of subsequent recurrences of 1.4% (22).

Posterior bernia repair failure

In patients who have undergone a prior posterior hernia
repair such as a laparoscopic hernia repair, the preferred
technique is based on surgeons experience with laparoscopic
hernia repair surgeries. In cases where surgeon is not
experienced for complex and difficult hernia repair surgeries
via laparoscopic approach, tension-free anterior approach
such as a Lichtenstein mesh repair is preferred approach.
This allows the surgeon to operate in mostly undisturbed
planes, facilitating identification of the hernia defect. If the
recurrence is a femoral hernia, the preferred technique in
this setting is either an infra-inguinal mesh plug repair or a
modified Lichtenstein repair with the inferior edge of the
mesh fastened to Cooper’s ligament.

The major advantage in laparo-endoscopic repair is
when the exact location of the recurrent hernia is unclear, a
laparoscopic approach offers access to all potential sites of
recurrent hernia (e.g., direct, indirect and femoral). Laparo-
endoscopic repair approach can be taken by experienced
laparoscopic surgeon keeping in mind that dissection of
the preperitoneal plane is often difficult after a previous
posterior mesh repair. For that reason, an attempt at a
repeat TEP will often result in a peritoneal breach, forcing
conversion to a TAPP. Therefore, any surgeon who is
attempting a laparoscopic re-repair of a recurrent hernia
after a prior preperitoneal repair must be comfortable with
both TEP and TAPP techniques.

Meta-analysis studies

Two meta-analysis studies were done for patients
with recurrent inguinal hernias which evaluated the
recurrence rate and morbidities for laparoscopic and open
repairs (23,24).

Results showed that patients treated with a laparoscopic
repair had significantly less pain, fewer superficial wound
infections, longer operative times, shorter length of time to
return to daily activities, significantly fewer hematomas and
seromas with laparoscopic repair. No significant difference
in early and overall recurrence rate.
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Conclusions

Inguinal hernia repair is one of the most frequently
performed elective operations today. Recurrence after
inguinal hernia surgery remains a clinical problem. The
incidence of recurrence after inguinal hernia repair is
difficult to estimate accurately since it varies with duration
of follow-up, but may be as high as 15%. All the measures
to decrease the burden of recurrences should be used which
can only be done by getting the knowledge of patient-
related risk factors along with knowledge of the controllable
technical risk factors. It is important to have to complete
detail about prior surgical history. Surgeon should follow
certain principles and guidelines for operating a recurrent
inguinal hernia. The decision would rest on patient
preference as well as surgeon choice, and is best made after
a detailed discussion with the patient.
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