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Prosthetic mesh infection after open or laparoscopic hernia repair is a rare complication. Superficial
wound infection can be resolved by treatment with a combination of antibiotics and wound drainage,
whereas deep-seated mesh infection, which can lead to chronic groin sepsis, usually requires removal of
the mesh. A 56-year-old Japanese man was admitted to our hospital for the treatment of deep-seated
mesh infection. The patient had undergone inguinal hernia repair at another hospital 18 months earlier.
The operation was prosthetic mesh repair via an anterior approach. The patient developed deep-seated
mesh infection despite conservative treatment for infection, such as abscess drainage and antibiotic ther-
apy. Since the patient eventually developed chronic groin sepsis, he was referred to our hospital, and
infected mesh was removed successfully by laparoscopic surgery via a totally extraperitoneal approach.
The laparoscopic approach provides several advantages, including less postoperative pain, a shorter
hospital stay, and earlier rehabilitation. Furthermore, seeding of the abdominal cavity with pus never

Totally Extraperitoneal (TEP) Removal of an Infected Mesh by Laparoscopy

occurs with this approach unlike the laparoscopic transabdominal preperitoneal approach.
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Introduction
Open tension-free or laparoscopic hernia repair using a
prosthetic mesh is a common standard operative proce-
dure. The open technique involves prosthetic mesh rein-
forcement of the posterior wall of the inguinal canal or
the preperitoneal space by the anterior approach. The la-
paroscopic technique can also be used to reinforce the
preperitoneal space with mesh via the transabdominal
preperitoneal (TAPP) or the totally extraperitoneal (TEP)
approach. Deep-seated mesh infection is considered rare
but once it occurs, the patient’s condition can become se-
rious. The rate of mesh infection after open prosthetic re-
pair has been reported to vary between 0.5% and 3%,
whereas after laparoscopic repair, it is less than 0.16%"*.
Superficial wound infection usually resolves successfully
within a few days or weeks with a combination of antibi-

otics and wound drainage. Rarely, deep-seated mesh in-

fection develops a few months or a few years after mesh
repair. Once deep-seated prosthetic mesh infection devel-
ops, the patient’s condition can become serious with pos-
sible development of chronic groin sepsis. The symptoms
include firm and painful groin swelling with red colora-
tion of the overlying skin, and chronic groin sinus forma-

tion™"

. Treatment with antibiotics and wound drainage is
usually not effective. Therefore, most patients usually re-
quire removal of the infected mesh for resolution of the
infection. In general, an infected mesh in the preperito-
neal space is removed by the open procedure via a large
incision. Recently, laparoscopic removal of an infected
mesh has also been reported. Laparoscopic removal is as-
sociated with less pain, a shorter hospital stay and earlier
rehabilitation. However, there have been few reports of
laparoscopic removal of an infected prosthetic mesh via

the TAPP. Herein, we report an initial case in which an
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Fig. 1 Computed tomographic (CT) image showing the
abscess area in the right preperitoneal space.

Fig. 2 Initial laparoscopic intra-abdominal view showing
no adhesion formation or abscess area in the right
groin.

infected mesh was successfully removed laparoscopically
via the TEP.

Case Report
A 56-year-old male man was admitted to our hospital for
the treatment of mesh infection that developed after in-
guinal hernia repair. The patient had undergone right in-
guinal hernia repair at another hospital 18 months ear-
lier. The surgery was open surgery with mesh placement
in the preperitoneal space via the anterior approach. The
mesh consisted of a double layer of monofilament
polypropylene. The patient developed deep-seated mesh
infection eight months after the previous hernia repair.
The infection manifested as a groin sinus with pus dis-
charge. Abscess drainage and antibiotics therapy were
performed at another hospital, but no shrinkage of the

abscess space was observed. Therefore, the patient was
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Fig. 3 Sequence of trocar placement for laparoscopic re-
moval of an infected mesh.

referred to our hospital. Computed tomography (CT)
showed abscess formation around the mesh prosthesis in
the inguinal area of the abdominal wall (Fig. 1). Mesh re-
moval was performed laparoscopically under general an-
esthesia via the TEP approach. The procedure is de-
scribed below. First, a 5 mm-camera trocar was inserted
at umbilicus and working trocar at left lateral side. The
initial laparoscopic view of the intra-abdominal space did
not show any adhesion formation or abscess area in the
right groin (Fig. 2). Then, the anterior fascia of the rectus
on the right side was incised. An access device, consist-
ing of a lap-protector and EZ access with a double 5 mm-
trocar, was introduced into the pre-peritoneal space. In
addition, two working trocars were inserted as appropri-
ate (Fig. 3). A strong force was needed because of the
firm fibrosis around the mesh. We used an ultrasonic dis-
section device to separate the mesh from the abdominal
wall. After some amount of dissection, the abscess area
appeared (Fig. 4). The mesh was successfully removed by
blunt and sharp dissection, taking care not to injure the
urinary bladder, corona mortis, inferior epigastric vessels,
and external iliac vessels (Fig. 5). Fortunately, there was
no damage of the peritoneum. Therefore, the purulent
fluid did not spread into the abdominal cavity. The mesh
was extracted from the access device at the umbilicus. A
suction drain was placed into the abscess cavity laparo-
scopically. Before finishing the operation, we confirmed
the absence of injury of the urinary bladder, vas deferens,
or the testicular, inferior epigastric and external iliac ves-
sels. A sample of the purulent fluid was sent for microbi-
ologic examination. Finally, we confirmed laparoscopi-
cally the absence of seeding of the abdominal cavity by

the purulent fluid after the anterior fascia of the rectus
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Fig. 4 Laparoscopic view showing the infected mesh
with collection of pus in the preperitoneal space.

was closed. The patient had an uneventful postoperative
course, except for serous discharge through the drain

wound lasting for two weeks.

Discussion

In this article, we have described our experience of re-
moval of an infected mesh after inguinal hernia repair by
laparoscopy via the TEP approach. The mesh was re-
moved by the anterior approach through a long incision.
Pradeep K et al" have reported laparoscopic removal of
an infected mesh via the TAPP approach. However, in
the laparoscopic TAPP approach, there is the risk of
spread of pus into the abdominal cavity and also the risk
of formation of adhesions between the peritoneum and
small bowel because of the peritoneal defect in the groin.
Therefore, we attempted the laparoscopic TEP approach.
The laparoscopic view showed that the mesh was sur-
rounded by firm fibrosis, as expected. Therefore, there
was some difficulty in identifying and distinguishing the
mesh. Initially, we dissected extraperitoneal space from
the direction of the midline to identify the pubis, then
following toward the exterior mesh, to avoid iatrogenic
injury to the inferior epigastric vessels. Some amount of
force was required to remove mesh.

It is suggested that early superficial wound infection is
related to intraoperative contamination, whereas late
prosthetic infection may be associated with persistent
fluid collection”. Seroma is the most common postopera-
tive complication. Pradeep et al" suggested that repeated
aspiration of seroma may cause mesh infection by the
skin commensals in the early postoperative period. Then,
a folded mesh after the operation may increase the prob-

ability of development of infection®. In our case, hema-

J Nippon Med Sch 2017; 84 (1)

Fig. 5 Infected mesh removed by alternate blunt and
sharp dissection of the surrounding tissues.

toma formation occurred after the first hernia repair. In
addition, laparoscopic visualization during removal of
the mesh showed that the mesh did not spread well.
Thus, these factors might have led to the mesh infection
in the patient. We have undertaken laparoscopic deep-
seated mesh hernia repairs in 450 cases so far at our hos-
pital, without any incidence of mesh infection.
Mesh-related infection is usually caused by staphylo-
coccus species, especially S. aureus, Coaglase-negative
Staphylococcus, Enterococcus faecalis, Corynebacteria, Pseudo-
monas aeruginosa, and MRSA, although the cultures are

often negative'™"

. In our case, Staphylococcus epidermidis
was found.

Concerning hernia recurrence after removal of the in-
itial mesh, S. Rehman et al” reviewed the data of 40 pa-
tients, which revealed that the hernia recurrence rate af-
ter removal of the mesh was less than 5%. Taylor et al’
reported that only two of their patients developed recur-
rent hernia: one of them was asymptomatic and is cur-
rently under observation, while the other required open-
tension free hernioplasty for a right side recurrence after
previous bilateral laparoscopic hernia repair. Although
this operation took place two years after the mesh re-
moval, the patient developed a further episode of chronic
groin sepsis, which again necessitated removal of the
mesh to obtain resolution of the symptoms’. Hernia re-
currence may be uncommon following mesh removal,
suggesting that the strength of the mesh lies in the fi-
brous reaction evoked within the transversalis fascia by
the prosthetic material. However, these case series are
retrospective studies with relatively small sample sizes
and insufficient follow-up periods after removal of the

mesh. It is noteworthy that Pradeep K et al" reported a
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recurrence rate of hernia following laparoscopic removal
of the mesh after hernia repair of 20%. Therefore, our
case needs careful follow-up for timely detection of any

evidence of recurrence.

Conclusion
Laparoscopic removal of an infected mesh by the TEP
approach has several advantages, such as less postopera-
tive pain, a shorter hospital stay and earlier rehabilita-
tion. Furthermore, seeding of the abdominal cavity by
pus never occurs with this approach as compared to the

laparoscopic TAPP approach.
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