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Unexpected outcome (positive or negative) including adverse drug reactions

CASE REPORT

Intraluminal mesh migration causing enteroenteric
and enterocutaneous fistula: a case and discussion of

the ‘mesh problem’

Reeya Patel, Thomas H Reid, Sam G Parker, Alistair Windsor

SUMMARY

The use of synthetic mesh in the abdominal compartment
has recently become a topic of debate as high profile
public cases have called into question their safety.
Several case reports have demonstrated significant
complications due to intra-abdominal mesh. Furthermore,
some studies have suggested that the rates of these
severe complications are underestimated. We present

the case of a patient who developed an enteroenteric
and enterocutaenous fistulae, an abdominal wall
collection and an intraperitoneal inflammatory mass
from intraluminal migration of a synthetic mesh inserted
during laparoscopic incisional hernia repair. We discuss
the considerations and complications of using synthetic
mesh for ventral hernia repair and discuss the scientific
evidence behind the increasingly apparent ‘'mesh
problem’.

BACKGROUND
Ventral hernias are commonly repaired laparoscop-
ically using a mesh to bridge the defect and to stop
visceral eventration. Recently, there has been much
speculation about the safety of placing synthetic
mesh into the abdominal compartment. In partic-
ular, the product Physiomesh has been withdrawn
from the market due to its increased complication
profile.' In gynaecology, there have been recent
enquiries into the validity of using synthetic mesh
tape for the treatment of stress urinary inconti-
nence” and vaginal prolapse.’ Furthermore, recent
media reports of high complication rates after
laparoscopic ventral rectopexy have led to the
suspension of surgeons from practice and calls for a
national enquiry in the UK into the use of mesh for
the treatment of pelvic organ prolapse and urinary
incontinence. There are case reports demonstrating
bowel erosion and mesh fistulation* after laparo-
scopic ventral hernia repair, and it is thought that
the frequency and severity of complications caused
by synthetic mesh are underestimated.® ©

As this debate continues, the true complica-
tion rates of synthetic mesh remain unknown. It
is therefore important that cases of mesh migra-
tion and fistulation are reported in the literature.
In this paper, a case of synthetic mesh migration
is presented; after a simple laparoscopic ventral
hernia repair, this patient had devastating conse-
quences from the placement of synthetic mesh into
the abdominal domain.

CASE PRESENTATION

An 80-year-old woman of Asian origin presented to
clinic at our tertiary centre (specialised in abdom-
inal wall reconstruction) with a history of a year’s
worsening chronic abdominal pain and 2 months of
discharge from the right iliac fossa.

The patient had a medical history of type 2
diabetes, hypercholesterolaemia, hypertension and
a raised body mass index (BMI) of 39. She had a
surgical history of a laparoscopic cholecystectomy
in 2004, which subsequently led to a large umbil-
ical port site incisional hernia. In 2010, this was
repaired laparoscopically using an intraperitoneal
onlay synthetic mesh (a single piece of polypro-
pylene mesh) and non-absorbable titanium tacks.
Subsequently, the repair failed leading to an umbil-
ical hernia recurrence, intermittent abdominal
pain and enterocutaneous fistula formation in the
right iliac fossa. The patient’s CT scan showed
multiple loops of small bowel adherent to the mesh
resulting in an enterocutaneous fistula (ECF), ileal-
ileal fistula, an anterior abdominal wall collection
and an inflammatory mass in the right iliac fossa
(figures 1 and 2). The patient was referred to
our tertiary abdominal wall unit from her district
general hospital for removal of the infected mesh,
ECF repair, ventral hernia repair and abdomino-
plasty. Initially, a US-guided drainage of the anterior
abdominal wall collection was performed. The aspi-
rated fluid grew Escherichia coli and the patient’s
infection was treated with intravenous coamoxiclav
(amoxicillin/clavulanic acid). After treatment of her
intra-abdominal sepsis, the patient was consented
for abdominal wall reconstruction.

During the patient’s operation, the mesh was
found to have coiled into a cylindrical shape and
was intraluminal at a confluence of three adjoining
small bowel fistulae (figures 3-5). The infected
mesh and fistulae were removed with a single 50 cm
resection of small bowel and a subsequent side-to-
side anastomosis was created using the proximate
linear cutter 75 (Ethicon, Somerville, New Jersey,
USA) stapler. No mesh was inserted, as in a contam-
inated setting, adding a mesh (either biological or
synthetic) is known to significantly increase the
likelihood of fistula recurrence.” Consequently, the
narrow ventral hernia defect (3.5 cm wide, figure 1)
was easily repaired using primary fascial closure.
Postoperatively, the patient spent 24 hours in the
intensive care unit where her main issues were
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Figure 1 Transverse CT image showing the enterocutaneous fistula in
the right iliac fossa and the recurrent umbilical hernia in the midline.

nausea and pain. Once deemed stable, she was stepped down to
the ward, and the remainder of her inpatient stay was compli-
cated by diarrhoea and a postoperative haemoglobin count of
79 g/L which required a blood transfusion of two units. Stool
samples revealed no significant growth and no Clostridium diffi-
cile infection. No source of bleeding was identified.

OUTCOME AND FOLLOW-UP

Postoperatively, the patient was complaining of loose stool for
a short period of time; however, she recovered well from her
major abdominal surgery. She was followed up in clinic and
no longer described symptoms of daily abdominal pain and on
examination was found to have well-healed wounds.

DISCUSSION

The use of mesh for ventral hernia repair is common practice
and reinforces a tension-free repair. This reduces ventral hernia
recurrence rates.” The severe complications that can arise from
the use of intra-abdominal synthetic material have previously
been reported in the literature.” '° In this case, we describe
mesh shrinkage and detachment from the abdominal wall

Figure 2 Transverse CT image showing the inflammatory mass in the
right iliac fossa. The non-absorbable titanium tacks are clearly seen.
This inflammatory mass incorporates the synthetic mesh (which has
migrated laterally, shrunk and become coiled, yellow arrow) and loops
of bowel (red arrow).

T

Figure 3  After adhesiolysis and small bowel mobilisation the
mesh appears to have formed a curved cylindrical shape and to be
intraluminal.

and intraluminal mesh migration, bowel erosion, enteroenteric
fistula and enterocutaneous fistula formation. For this patient,
the use of an intra-abdominal synthetic (polypropylene) mesh
has been catastrophic and has resulted in chronic disability
leading to major reconstructive surgery.

The literature reports that synthetic mesh acts as a foreign
body creating a local inflammatory reaction.” The surrounding
inflammation is sometimes known as an inflammatory granu-
loma or capsule.'’ When intra-abdominal synthetic mesh comes
in contact with the bowel, this can lead to adhesions, bowel
erosion and fistula formation.'> Mesh migration also seems to be
more common when the mesh is in direct contact with the bowel
compared with implanting the mesh into other planes." In our
patient, an enterocutaneous fistula was the presenting complica-
tion; however, other cases have reported fistulae involving the
bladder and rectum.* '* Once a mesh has migrated into the bowel

Figure 4 Removing the cylindrical mesh from the small bowel lumen.
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Figure 5 After removal from the small bowel the coiled cylindrical
mesh can be seen.

causing a fistula, a bowel resection is required to remove the
mesh and restore bowel continuity. As closure in a contaminated
abdomen has a higher risk of mesh infection, the abdominal wall
defect can be repaired either by direct primary closure or with a
biological mesh.® If a mesh infection was to occur, salvage of the
mesh using intravenous antibiotics is more successful after using
a biological mesh as opposed to a synthetic mesh'®; therefore, a
biological mesh is more commonly used in contaminated cases.
On occasion, the surgeon may feel that a mesh is not required
as a strong primary fascial closure can easily be achieved, as in
this case. Furthermore, even though a mesh would reduce the
risk of hernia recurrence, using a mesh is known to significantly
increase the risk of both wound morbidity (6) and fistula recur-
rence (7) and is not always indicated. Fistula recurrence is the
main complication to avoid in cases involving fistula repair. In
addition, by not using a mesh, the risk of wound morbidity is
reduced resulting in better wound healing and a lower the risk
of hernia recurrence. This patient also had an abdominoplasty,
which reduces the abdominal wall adiposity, BMI and the risk of
hernia recurrence.

For mesh fixation, the previous surgeons used titanium tacks
and these were removed along with the mesh during the patient’s
reconstructive surgery. The authors note that (perhaps counter
intuitively) permanent titanium tacks have been reported to
cause higher rates of mesh shrinkage and migration when
compared with absorbable tacks'® and suture fixation.'”

General surgeons carrying out ventral hernia repairs have
to make many decisions about their surgical approach and
repair technique. Level one evidence exists to support the use
of a mesh,® but with over 200 meshes on the market'® which
mesh they should use remains a difficult question for practising
surgeons to answer. To add further confusion, mesh companies
do not test their implants in a standardised manner in both the in
vitro and in vivo settings. Before implantation, mechanical testing
can involve either uniaxial, biaxial or ball-burst tensile strength
testing. Further tests can involve suture retention strength or
tear resistance testing.'’ In vivo biocompatibility is commonly
assessed using H&E staining, but the time periods used to assess
tissue ingrowth after mesh implantation are seldom the same
and histological grading scales used to assess neovascularisation

and periprosthetic inflammation vary.?’ 2! To add further confu-
sion to the ‘mesh problem’, the orientation of the mesh implant
also seems to affect mesh shrinkage and migration rates, as the
anisotropy of the abdominal wall requires a mesh with similar
anisotropic tensile strength and stiffness.”> This phenomenon
is little known to most general surgeons and a comprehensive
study analysing the orientations of every mesh and their optimal
orientation for biocompatibility does not exist.

It is important for surgeons to be aware that there is a lack
of data reporting the mesh-associated complication rates. At
a recent consensus meeting at abdominal wall reconstruction
(AWR) Europe,” surgeons called for a national UK mesh register,
so that accurate long-term follow-up data can be collected and
the rates of mesh migration, bowel erosion and fistula formation
can be discovered. Mesh infection and explantation are reported
in the literature but are highly heterogeneous. As recent large
systematic review, reported the mesh infection and explantation
rates at 1.9% and 1.2%, respectively, after the repair of Ventral
hernia working group (VHWG) grade I and II hernias.** For
contaminated hernias, mesh infection and explantation rates
have been reported at 38% and 5%, respectively, after biological
mesh implantation.” However, some case series of contaminated
abdominal wall defects report mesh infection and explantation
rates of 0% after both synthetic mesh®® and biological mesh?’
hernia repair, implying that these rates are highly operator
dependent. Before carrying out AWR, surgeons must have an
awareness of which patients are at increased risk of a mesh infec-
tion before consenting and preoperative risk evaluation. High
BMI, smoking, American Society of Aneasthesiologists (ASA)
grade =3, chronic obstructive pulmonary disease, emergency
operation, prior AAA repair, prior wound infection, concomi-
tant bowel procedure, longer operation time, enterotomy and
ECF repair have all shown a significant association with the
development of mesh infection.?®!

For academic hernia surgeons to discover the most biocompat-
ible mesh with the lowest hernia recurrence and mesh complica-
tion rates, standardisation of laboratory mesh testing is required.
Currently, the lack of standardisation makes the data in the
literature heterogeneous and comparing the biocompatibility of
different meshes impossible. Consensus is required to identify
the main mechanical parameters that provide a comprehen-
sive analysis of a mesh and its biocompatibility. For example,
mesh stiffness (tension/change in width) may be one of the main
parameters to measure as significant differences between the host
tissue and the implant can cause pain and other complications.*”
With standardisation, the postoperative outcomes of each mesh
will correlate with their descriptive parameters. Achieving such
standardisation will be a significant step in the search for the
ideal mesh implant causing the lowest postoperative complica-
tion rates.

Learning points

» Although widely used, synthetic mesh use in the abdominal
compartment can lead to significant complications for
patients.

» Intraluminal mesh migration may occur and prompt
treatment is required to prevent morbidity.

» There is an increasingly evident ‘mesh problem’ and a more
standardised approach to testing meshes is clearly required.

Contributors RP, THR and SGP have contributed towards a literature search on the
complications of a mesh hernia repair in addition to the write- up of the case report
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and discussion. AW has performed the surgical procedure detailed within the case
report and supervised the write-up of this case.
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