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A B S T R A C T

The open repair of groin hernias is often augmented with prosthetic biomaterials (mesh) as this favours a lower
recurrence rate. The use of such prostheses may be associated with various complications including migration the
frequency of which is unclear. A 29-year review of this complication after mesh plug hernioplasty is undertaken
and technical advice described to avoid this.
1. Introduction

Great strides have been accomplished in the open repair of inguinal
hernias following the use of prosthetic mesh as pioneered by Lichtenstein
over 40 years ago [1]. Open hernioplasty can be performed with various
prostheses often described as ‘flat’, 3-dimensional ‘mesh plugs ’ or
‘bi-layered’. The use of mesh plugs (MP), originally popularized for cases
of recurrence [1], remains well-liked possibly because of its simplicity,
but may be associated with various complications including mesh
migration and/or organ fistulation. Over the last 25 years we have used a
MP (Perfix TM, BD, New Jersey) in over 3000 open repairs and have not
witnessed this complication. Why is this?

2. Surgical technique

As all hernia surgeons will confirm the most important step in her-
nioplasty is accurate characterization of the anatomical defect. It is
important to remember that a MP repair is essentially an open approach
to the preperitoneal space. After carefully opening the inguinal canal in
direct (medial) hernias the overlying thinned transversalis fascia needs to
be excised and this space widened by blunt finger or swab dissection.
Before dividing the fascia we infiltrate this area (with a mixture of 0.5%
bupivacaine and 1% lignocaine with 1:200,000 adrenaline) to aid this
(B.M. Stephenson).
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dissection and lessen the annoying bleeding that can be encountered.
With indirect (lateral) hernias it is important to reach the glistening
darker yellow preperitoneal fat, which is a good indicator that the correct
plane has been achieved. Any ‘lipomas’ can be excised and again we
place a moist sponge into the defect (Figure 1) before choosing the cor-
rect size of the MP. One of the criticisms of the original open tension-free
MP hernioplasty is that the 3-D cone shaped mesh was ‘semi-rigid’ and
only supported part of the posterior wall at the defect in the preperitoneal
plane. Indeed this may well play a role in the later development of
migration and/or visceral fistulation if the sac has been inadvertently
breached or there is poor mesh overlap of the defect. As a consequence of
this fair derision, and that the inguinal canal is a multi-laminar
arrangement, as opposed to a three dimensional one, we always gently
stretch the inner ‘sublay’ component of the MP to make it flatter
(Figure 2). This renders the MP less rigid and also allows a greater part of
the posterior wall to be augmented by the prosthesis (Figure 3). When
correctly positioned in this plane intra-abdominal pressure maintains this
location [2]. The inner petals of the MP (Figure 4) are then carefully
sutured circumferentially to the edges of the well-defined defect so as to
firmly anchor the MP. With the repair complete, and tested on-table if
under local anaesthesia, the accompanying patch is placed and anchored
(but not sutured as in a Lichtenstein repair) behind the cord and the canal
closed.
2022
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Figure 1. A moist sponge is pressed into the perperitoneal plane of the hernial
defect (left indirect). The key point is recognition of the glistening darker yellow
preperitoneal fat. The ‘cavity’ for the MP may be enlarged, if necessary, by
further blunt dissection to accommodate the flattened prosthesis.

Figure 2. Gentle stretching flattens the outer petals of the MP to increase the
cross-sectional area of the sublay component before placement in the ‘cavity’ in
the perperitoneal plane. [Reprinted with permission from SpringerNature: Her-
nia. Groin symptoms 5-7 years after a ‘modified’ plug and patch inguinal her-
nioplasty. Bhattacharjee A, Jayamanne H, Evans MD, Stephenson BM. 2010].
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2.1. Incidence of mesh plug migration

With this approach, and in over 3000 open MP (primary and
recurrent) repairs over 25 years, we have not observed a single case of
migration. Is that because our patients have had their complications
managed elsewhere? This is most unlikely given the litigious society
that we are all in but we concur that patients are indeed likely to seek
the help of another surgeon as is apparent from the published litera-
ture. Indeed this might be considered a limitation here, as we do not
have complete long-term follow-up for all our MP repairs [2]. Never-
theless it is clear that such cases do occur although most infrequently
given that since 1993 over 5 million Perfix MPs have been implanted
worldwide (BD; New Jersey, USA. http://www.bd.com). Indeed when
we critically scrutinised the literature we identified only 26
well-documented published cases during the last 29 years (Table 1).
No doubt there have been other such cases, probably unreported for
various reasons, but the incidence of such a problem is undoubtedly
low. Furthermore, it is worthy of note that many of these cases
occurred many years after the original MP hernioplasty where fistu-
lation was probably of a response to a later near-by intra-abdominal
inflammatory process. With respect to those cases of bladder fistula-
tion it would be of interest to know whether the primary MP repair
was for a direct (medial) hernia that is later repeatedly compressed by
2

an obstructed bladder in elderly men. Furthermore it would be of in-
terest to know if the original 3D MP had been gently flattened as we
advise. Similarly it is noteworthy that reports where there was small
bowel obstruction the elapsed interval is relatively short further
strengthening the case for modifying or ‘flattening’ the rigidity of the
MP with reliable anchoring at the deep inguinal ring. Unfortunately
we will never know these answers as that the original procedures were
performed at “St Elsewhere”! Finally and possibly as a consequence of
these conjectures, a lighter-weight ‘softer’ version of the MP is mar-
keted to reduce the quantity of the polypropylene prosthesis. We tend
to reserve the use of this prosthesis for patients with lean groins.
Whilst this MP is more malleable the operative steps required for a
sound repair remain unaltered.

2.2. Alternatives

The MP approach is only one of many open techniques for
repairing groin hernias and trainees should be shown and carefully
taught how to perform all types of repair. Indeed residents may need
a little more supervision [3] and intra-operative tutoring with regard
to the correct placement (and fixation) of the MP prosthesis, which is
indeed the motivation for this piece of writing. Furthermore we
believe trainees should be encouraged to perform all types of open
repair under local anaesthesia albeit initially at general anaesthesia
[4, 5].

Mesh migration and organ fistulation is not unique to MP repairs as
documented by Gossetti et al [6] and is even documented after tradi-
tional open flat-mesh repairs. Indeed this complication is also
acknowledged after laparoscopic (preperitoneal) procedures, especially
in TAPP as opposed to TEP repairs [6]. Nevertheless, given the number
of inguinal hernia repairs carried out annually this complication is
however rare. Nevertheless it should be noted that the HerniaSurge
Group [7] has been vigilant in their recommendations regarding MP
because of these issues. Clearly teaching and careful surgical technique
(as outlined here) is essential even if the operative time for a MP repair
is shorter when compared with other open techniques. Finally it is
important to note that meta-analyses have suggested that there is no
appreciative differences in risks/outcomes such as chronic pain or
recurrence when MP repairs are compared to more traditional flat mesh
repairs [8, 9].

http://www.bd.com


Figure 4. The inner petals (coloured here) are anchored circumferentially to the well defined defect.

Figure 3. The stretched and flattened sublay component now augments a greater area of the defect (lower panel). [Reprinted with permission from SpringerNature:
Hernia. Groin symptoms 5-7 years after a ‘modified’ plug and patch inguinal hernioplasty. Bhattacharjee A, Jayamanne H, Evans MD, Stephenson BM. 2010].
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Table 1. Reports of MP migration/fistulation.

Author Time to
setback

Presentation Comment

Dieter 15 months Hernia Recurrence Poor initial operation

Chuback 2 years Small Bowel Obstruction Poor anchoring of MP

Tokunaga 7 years Bleeding/stricture Not true migration

Moorman 1.5 years Abdominal pain Poor anchoring of MP

Benedetti 2 years Rectal bleeding MP migration ‘possible’

Ojo 8 years Caecal mass ‘Not true migration’

Murphy 3 years Recurrent diverticulitis MP migration ‘possible’

Zubaidi 3 years Cutaneous fistula MP migration ‘possible’

Stout uncertain Small bowel obstruction Poor anchoring of MP

Liang 4 years Small bowel obstruction Poor anchoring of MP

Ishiguro 3 years Cutaneous fistula MP migration confirmed

Rettermaier 3 years Adnexal mass on CT MP migration confirmed

Chen 2 years Small bowel perforation MP migration confirmed

Ratajczak 2 years Sigmoid mass MP migration confirmed

Yilmaz 3 years Sigmoid obstruction MP migration confirmed

Ishikawa 5 years Urinary fistula MP migration confirmed

Sekiguchi 13 years Cutaneous fistula MP migration confirmed

Yamamoto 2 years Small bowel obstruction MP migration confirmed

Scaringi 26 years Cutaneous fistula Diverticulitis as pathology

Sevilla 15 years Haematuria MP migration confirmed

Okada 11 years Haematuria MP not anchored

Hamada 7 years Anaemia MP migration confirmed

Liu 10 years Cutaneous fistula MP migration confirmed

Zwaans 10 years RIF pain MP migration confirmed

Gosetti 5 years Cutaneous fistula MP migration confirmed

Zhang 8 years Cutaneous fistula MP migration confirmed

After careful scrutiny by all authors a comment was added to the table to sum-
marise the correctness of the publication.
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3. Conclusions

The MP approach remains our choice in the repair of primary and
recurrent inguinal hernias. In nearly 25 years we have not had a case
of migration and at this point it seems pertinent to recall the words of
Sir Cecil Wakely [10], who in 1948 said “ A surgeon can do more for
the community by operating on hernia cases, and seeing that his
recurrence rate is lower, than by operating on cases of malignant
disease”. The same applies to a careful surgical technique to obtain a
sound result and avoid this most unusual complication. Maybe we
could do with remembering the aphorism “A good surgeon must not
blame his tools”.
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