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Partial removal of infected parietal meshes is a safe procedure
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Abstract

Introduction  Open tension-free hernioplasty using pros-
thetic meshes dramatically reduced recurrence rates after
hernia or incisional hernia repair and has become the rule.
Mesh infections (MI) are the major complication of pros-
thetic material. The aim of this study was to assess the
efficacy of partial removal of mesh (PRM) therapy in the
treatment of MIL.
Materials and methods From January 2000 to April 2010,
from a prospective database, we retrospectively selected
patients who underwent surgery for MI. We studied the
epidemiological data (sex, age, obesity, diabetes, smoking),
the operating time of the initial intervention, the presence
of intestinal injuries during the first intervention, the
average interval between initial surgical procedure and MI,
the location of the hernia, the average size of the hernia,
type of mesh used, the position of the mesh, type of surgery
performed, the number through interventions required to
achieve a cure, the cumulative duration of hospital stay and
hernia recurrence rates.

Results Twenty-five patients were supported for a MI in
our institution. There were 9 women (36 %) and 16 men
(64 %). The median age was 59 years (range 37-78). There
were 4 inguinal hernias (16 %), 15 incisional hernias
(60 %) and 6 multirecurrent incisional hernias (24 %). It

C. Sabbagh - P. Verhaeghe - O. Brehant - F. Browet -
B. Garriot - J. M. Regimbeau

Department of Digestive Surgery, University Hospital,
University of Picardy, Amiens, France

J. M. Regimbeau (D)

Department of Digestive Surgery, Amiens North Hospital,
University of Picardy, Place Victor Pauchet,

80054 Amiens Cedex 01, France

e-mail: regimbeau.jean-marc @chu-amiens.fr

was performed a PRM in 92 % of cases (n = 23), a total
excision of the prosthesis in 4 % of cases (n = 1) and no
removal of prosthesis in 4 % of cases (n = 1). The average
number of reoperations before healing was 1 (range 1-5).
The mean cumulative duration of hospitalization until
healing was 9.5 days (range 2-43). No visceral resection
was performed.

Conclusion PRM is feasible in most cases allowing first
to spare the capital parietal patients and secondly to avoid
major surgery. In case of failure, total removal of the mesh
can be discussed.

Keywords Mesh infection - Partial removal -
Incisional hernia

Introduction

Open tension-free hernioplasty using meshes dramatically
reduced recurrence rates after hernia or incisional hernia
repair and has become the rule [1]. This foreign material
causes an inflammatory reaction gradually replaced by
fibrosis [2]. The initial inflammatory reaction can cause the
attachment of bacteria and thus be the bed of mesh infec-
tions (MI).

MI are thus the major complication of prosthetic mate-
rial. In a meta-analysis on antibiotic prophylaxis for hernia
repair, Manuel Sanchez et al. [3] estimated MI at 1.4 %
when prophylactic antibiotics were used and 2.9 % in the
absence of antibiotics, and the French Association of
anaesthesiology and reanimation (SFAR) does not recom-
mend any prophylactic antibiotherapy in this setting of
wound surgery [4].

When a MI occurs, most authors propose a complete
removal of the prosthesis [5-7]. A low level of scientific
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evidence supports this therapeutic approach, and it is
associated with 36.3 % postoperative complication rate [8].
An alternative to total removal of the prosthesis is the
partial removal of meshes (PRM). PRM means the excision
of the non-integrated mesh. The aim of this study was to
assess the efficacy of PRM therapy in the treatment of MI.

Patients and methods

From January 2000 to April 2010, from a prospective
database, we retrospectively selected patients who under-
went surgery for MI.

MI is a deep infection and is defined as involving the
skin, the subcutaneous tissues, the fascia or muscle, but not
an organ space wound infection [9].

All patients with local or general signs of MI, after
hernia or incisional hernia repair, requiring reoperation
under general anaesthesia, were included in this study.
Local signs of infection were an inflammatory abdominal
wall near to the scar with a flow in which it was found
germs. We studied the epidemiological data (sex, age,
obesity, BMI > 25 kg/m?), diabetes (maintained-fasting
plasma glucose > 7.0 mmol/l), smoking, the operating
time of the initial intervention, intestinal injuries during the
first intervention, the average interval between initial sur-
gical procedure and MI, the location of the hernia or
incisional hernia, the average size of the incisional hernia,
type of mesh used, the position of the mesh, the number
through interventions required to achieve a cure, postop-
erative major morbidities (reoperations or organ failure),
the cumulative duration of hospital stay and hernia recur-
rence rates. We analysed whether the outcomes were dif-
ferent between hernias and incisional hernias. We analysed
bacteriological results.

PRM was always performed under general anaesthesia.
When the mode of diagnosis was an abscess, incision of the
abscess under general or local anaesthesia was performed.
In this case, the goal of the procedure was to realize a
guided healing management. A module of irrigation wash
(with a saline solution), 50 cc three times a day, was
realized and when there were no more clinical and bio-
logical signs of sepsis, the patient was discharged from the
hospital with a guided healing management using alginate
meshes until formation of a fistula. The technique of irri-
gation was always the same. Guided healing management
means that the skin defect was progressively closed from
the depth to the skin. When the mode of diagnosis was a
cutaneous fistula, excision of the fistula was performed
immediately. The fistula was identified by methylene blue
and was excised, and the path to the exposed mesh was
excised to. The unincorporated portion of the mesh near to
the fistula orifice was also excised (Table 1; Fig. 1). When

@ Springer

Table 1 Management of infections of meshes

Diagnosis of
infection of meshes

Fistula Abscess

Excision of fistula and Incision of the abscess
partial mesh excision

of the exposed mesh

Guided healing
management

Guided healing
management

the unincorporated portion of the mesh was excised, a
herniorrhaphy was performed. In case of MI, intravenous
antibiotic therapy was systematic for 7 days. First, a
probabilist antibiotherapy was introduced. This probabilist
antibiotherapy had to be active on staphylococcus. In our
department, this antibiotherapy was ofloxacin and metro-
nidazole until 2008, and on decision of infectiologists, this
antibiotherapy was changed for vancomycine in 2008. A
bacteriological analysis of the liquid of the abscess and of
the mesh was systematically performed, and the antibio-
therapy was adapted to the results of this analysis.

Statistical analysis

An ANOVA test was performed to compare qualitative
variables. A p < 0.05 was considered as significantly
different. All tests were performed using the SPSS statis-
tical software (SPSS 15.0 for Windows, SPSS Inc.,
Chicago, IL).

Results
From January 2000 to April 2010, the rate of MI was 1.1 %

(n = 9). Twenty-five patients were treated for a MI in our
institution. Among these patients, on 795 patients operated
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Fig. 1 Surgical procedure of partial removal of prosthesis. a Fistula on the anterior abdominal wall, b Methylene blue injection, ¢ Fistula

removal to the prosthesis, d Specimen partial removal of prosthesis

on for a hernia or an incisional hernia with a mesh, 9 had
initially been treated in our institution while 16 had hernia
or incisional hernia repair in other hospitals (Table 2).
Among these patients, 604 patients have an operation for
hernia (76 %) and 191 for an incisional hernia (24 %). The
rate of laparoscopic procedure during the study period was
2.6 % (n = 21). All infections appear in open procedures.

Among the 25 patients, there were 9 women (36 %) and
16 men (64 %). The median age was 59 years (range
37-78). There were 20 % of diabetics (n = 5), 16 % of
smokers (n = 4) and 44 % of obeses (n = 11). The median
operating time of the first procedure was 185 min (range:
35-220). The interventions were inguinal hernias in 16 %
of cases (n = 4), incisional hernias in 60 % of cases
(n = 15) and multirecurrent incisional hernias in 24 % of
cases (n = 6). There were no umbilical hernia and no
Stoppa procedure. The average size of incisional hernias
was 71 mm (range 8—150). The type of mesh was noted in
18 cases. It was a polyester prosthesis in 88.8 % (n = 16)
of cases, and a polypropylene prosthetic in 11.2 % (n = 2)
cases. The position of the prosthesis was identified in 18
cases. In 61.1 % of cases, it was retrorectus (n = 11), and
in 16.6 % of cases, it was intraperitoneal (n = 3), and it
was a Lichtenstein’s procedure in 16.6 % of cases (n = 3)
and a plug in 5.5 % of cases (n = 1). Bowel perforation
during the first intervention was stated in the report surgery
in 4 % of cases (n = 1).

The median interval between first intervention and
diagnosis of MI was 10 months (range 2-72). It was per-
formed a PRM in 92 % of cases (n = 23), a total excision
of the prosthesis in 4 % of cases (n = 1) and no removal of

prosthesis in 4 % of cases (n = 1). After PRM, the median
number of reoperations before healing was 1 (range 1-5).
The mean number of reoperation before healing was in the
incisional hernia repair of 1.33, in the multirecurrence
incisional hernia repair 1.7 and in the inguinal hernia
repair: 1.5 (p = 0.7). The median cumulative duration of
hospitalization until healing was 5.5 days (range 2-43).
The hernia recurrence rate was 20 % with a follow-up
duration of 40 months (range: 1-120) (Table 3). On bac-
teriological analysis, germs found were in 15 patients,
staphylococcus aureus, in 8 patients Streptococcus, in 8
patients Enterococcus, in 1 patient Escherichia coli, in 1
patient Proteus mirabilis and in 1 patient Cynetobacterium.

Discussion

MI induces a real problem of management, and its pre-
vention is a real challenge [10]. Its incidence is influenced
by patient’s factors such as diabetes, obesity, smoking,
chronic obstructive pulmonary disease and immunosup-
pressive therapy. These patients are more likely to develop
a hernia recurrence if a mesh is not implemented [11]. Risk
factors related to the intervention are less clearly identified.
Leber et al. [12] have identified the use of polyester
prostheses as being significantly associated with MI.
Petersen et al. [13] have identified the operative time as an
independent risk factor for MI. The influence of peroper-
ative antibiotic prophylaxis on the rate of MI is less clear as
evidenced by the results of the Cochrane Database. In this
meta-analysis, the rate of MI in the group of patients with
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Table 2 Characteristics of
infection of meshes

(n=795)

Parietal surgery from 2000 to 2010

Mesh infections transferred from others

institutions

(n=16)

(n=9)

Mesh infections from our institution

Mesh infections taking in care

(n=25)

Partial removal of mesh

(n=23)

Table 3 Literature data of infections of meshes management

(n=1)

Total removal of mesh

No mesh removal, abscess

incision

(n=1)

Number of Procedure Length of stay Major complications Hernia recurrences Mean follow-up
patients type (days) rate (%) rate (%) (months)
Szczerba et al. 11 MAF 5-9 36.3 9 24
Delikoulos et al. 5 PRM ns 0 0 22
Fawole et al. 14 CRM ns ns 14.3 44
Johanet et al. 38 CRM ns ns ns ns
Present series 25 PRM 9.5 0 20 40

MAF myofascial-advanced flaps, PRM partial removal of mesh, CRM complete removal of mesh, ns nonspecified

the establishment of a parietal prosthesis was 1.4 % in the
antibiotic group and 2.9 % in the control group (OR 0.49,
95 % CI 0.29-0.86). The authors of this meta-analysis
concluded that we could not recommend routine antibiotic
prophylaxis to reduce the infection rate in the cure of
hernia [3].

The curative treatment of MI induces many problems.
Most authors recommend a total removal of the prosthesis
combined with antibiotic therapy [11, 12]. The surgical
excision of the entire prosthesis associate or not with
myofascial-advanced flap can lead to major wound defects
and high complications rate, until 36 % (Table 3) [13]. As
a result, techniques of conservation prosthetic have been
developed to limit the parietal defect. Trunzo et al. and
Aguilar et al. [11, 14] so proposed drainage of the abscess
percutaneously associated with intravenous antibiotics for
15 days followed by the instillation of percutaneous drain
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gentamycin 80 mg three times daily for 4 weeks. Strem-
itzer et al. [15] have proposed the use of the vacuum-
assisted closure (VAC, KCI Inc; San Antonio, TX) when
there was a cavity of more than two centimetres. PRM has
been introduced in our department by Stoppa et al. [16] in
1980 to limit the parietal defect of a total removal of the
prosthesis. Our series showed that a conservative approach
by PRM was associated with a healing in every case with a
median number of reoperations of 1 (range 1-5) with a
postoperative major morbidity rate of 0 % (including reo-
perations and organ failures) and could be considerate as
the first procedure to perform to avoid the complications of
more aggressive procedures as complete mesh removal
associated with myofascial-advanced flaps as described by
Szczerba et al. [8] (Table 3). Procedures could be per-
formed as long as the healing is not obtained. Reoperations
are necessary to remove the unincorporated mesh that
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would not have been removed during the former proce-
dures. PRM is also associated with a high rate of recur-
rences. In our series, the rate of recurrence was associated
with a recurrence rate of 20 % with a mean follow-up of
40 months. This recurrence rate is superior to that of
complete removal of mesh that is from 0 to 14.3 % [5, 6].
This recurrence rate could be explained by the method of
closure of the abdominal wall after removing the mesh. An
herniorrhaphy is performed when possible, and as shown
by Luijendijk et al., the recurrence rate is higher when an
herniorrhaphy is performed.

For some authors, the possibility of conservative treat-
ment was related to the type of prosthesis used. Petersen
et al. [13] in their study showed that MI on prosthetic
implants made of polyester or polypropylene could be
treated conservatively while infections on PTFE prostheses
required a total removal of the prosthesis. These conclu-
sions were different from conclusions of Paton et al. who
did a conservative treatment of infected PTFE when
infection was limited, and Greenberg et al. conserved 64 %
of PTFE prothesis according to a long conservative treat-
ment [17, 18]. In our series, we showed that a conservative
approach was feasible for polyester or polypropylene
meshes with a healing response obtained after 1.5 proce-
dures. In our series, there was no need for complete
removal of the mesh, and it may be due to the absence of
PTFE meshes in this series. The excision of the fistula as it
is performed in our series requires low durations of hos-
pitalization and induces no morbidities.

Conclusion

MI are rare situations in which care is difficult. A more
conservative attitude is feasible in most cases allowing one
hand to spare the capital parietal patients and secondly to
avoid major surgery.
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