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Abstract

Objective: To investigate the diagnosis and treatment of
mesh-related infection after tension-free repair of inguinal
hernia.

Methods: The clinical data of 12 patients with patch in-
fection after tension-free repair admitted to our hospital
from May 2016 to June 2019 were retrospectively analyzed.
Among the patients, there were 7 cases.

After Transabdominal preperitoneal (TAPP), 3 cases after
Totally Extraperitoneal herniorrhaphy (TEP), and 2 cases af-
ter Mesh plug-patch tension-free hernia repair.

Results: All nine patients were treated with laparoscopic
surgery and a combination of antibiotics. The patients were
recovered from the mesh-related infection. Among the pa-
tients, ten of them received the primary suture after the
removal of mesh. Besides, one patient was irrigated with
abscess under laparoscopy combined with certain double
cannula irrigated with drainage after the surgery. The pa-
tient remained the mesh and got healed after secondary su-
ture. And the last patient was treated conservatively by con-
tinuous irrigation and drainage and daily incision dressing
change. All patients were follow-up observed for 6 months
after discharge. There was no hernia recurrence and incision
infection.

Conclusion: Mesh-related infection after tension-free
repair of inguinal hernia is a serious but uncommon compli-
cation. While the causes of the disease is complicated. Rea-
sonable operation method, timely preventive intervention
and suitable mesh type are beneficial to the decrease of the
occurrence rate of mesh-related infection. Meanwhile, lapa-
roscopy may plays an important role during the treatment.
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Introduction

Inguinal hernia is one of the most common surgical diseases,
and guidelines for the treatment of adult inguinal hernia indi-
cate that more than 20 million inguinal hernia repairs are per-
formed worldwide each year [1]. With the development and
popularization of hernia surgery, a small number of patients
have experienced unavoidable postoperative complications.
The complication caused by mesh is called "mesh related com-
plication", These complications mainly include pain, erosion,
displacement, adhesion, shrinkage, calcification, degeneration,
and infection [2]. Mesh - related infection is one of the most
serious complications after hernia repair. It can lead to local red-
ness, abscesses, and even causes tissue necrosis to form sinus
passages. Reoperation is often necessary to remove the ab-
scess focus or remove the mesh. In this paper, 12 patients with
mesh-related infection after tension-free inguinal hernia repair
admitted to our hospital from May 2016 to October 2019 were
selected. The diagnosis, treatment and experience are reported
as follows:

Materials and methods
The general information

12 patients with mesh-related infection after tension-free in-
guinal hernia repair admitted to our hospital from May 2016 to
October 2019 were included. Among them, 7 cases underwent
transabdominal preperitoneal inguinal hernia repair (TAPP), 3
cases accepted laparoscopic totally extraperitoneal inguinal
hernia repair (TEP), 2 patients were treated with plug-patch
tension-free operation. All the patients showed varying degrees
of symptoms of incisional effusion, redness and swelling, poor
healing and local infection after the primary hernia repair. Two
patients with fecal exudation after TEP surgery were suspected
to be intestinal fistula. B ultrasound and CT were improved to
identify abdominal soft tissue infection and the formation and
location of sinus tract.

Treatment measures

One case was diagnosed as infection after TAPP operation,
then cut off the suture, open the wound, extract the pus rou-
tinely and send it for examination and culture. According to the
results of culture and drug sensitivity, sensitive antibiotics were
selected to fight infection. At the same time, continuous rins-
ing and drainage with double cannula was accepted. We change
the dressing of incision gauze daily and provide adequate drain-
age to ensure clean and dry wound dressing.

Surgical treatment

The remaining 11 patients were treated with laparoscopic
surgery. After successful general anesthesia, take the supine
position and routine disinfection sheet. Methylene was injected
into the sinus tract, The skin, subcutaneous tissue, aponeurosis
of the external oblique, internal oblique muscle and abdomi-
nal horizontal plane were incisively cut around the sinus tract,
Pay attention to protect spermatic cord and inferior epigastric
artery, carefully separate adhesion tissue, and pay attention to
the presence of intestinal tube, The effusion was aspirated and
specimens were collected for bacterial culture. The patch was
removed under laparoscope guidance, and the purulent cav-
ity was repeatedly rinsed. Drainage tube was placed according
to the condition of the lesion, the wound was sutured in one
stage, and a skin piece was placed under the skin for drainage
after abdomen closing. Small intestinal fistula was confirmed in

2 patients with suspected intestinal fistula during operation. At
the same time, the patch was removed, and the small intestine
was partially removed and anastomosed. Appropriate antibiotic
anti-infection treatment was selected according to the bacterial
culture results after the operation, and the surgical incision was
changed regularly.

Figure 1: (a) Laparoscopic exploration of the infected area of
mesh and tissue,

(b) Surgical removal of infected mesh and tissue,

(c) After the operation, the double cannula was indwelling and
the continuous negative pressure flushing and drainage were
carried out.

Treatment results

Among the 12 patients selected, 1 patient recovered after
continuous irrigation and drainage, daily dressing change and
adequate drainage of the incision, combined with sensitive an-
tibiotics. The other 11 patients were treated by laparoscopic
surgery and combined with antibiotics, and the mesh infection
was cured. Ten patients received primary suture after the mesh
was removed surgically, and one patient received secondary
suture after the abscess was rinsed surgically combined with
double cannula rinsing and drainage. All patients were followed
up for 6 months after discharge, and no hernia recurrence or
incision infection was found.

Discussion

Tension-free hernial repair is the most common and effective
treatment for inguinal hernia at present. Compared with the tra-
ditional surgical method, it has the advantages of simple opera-
tion, quick recovery and low recurrence rate and has become
the preferred surgical method for inguinal hernia repair [3]. But
as the operation procedure became more widespread, a small
number of patients have postoperative complications such as
fever, surgical site infection, mesh displacement, mesh erosion,
etc. Within inguinal hernia repair, the risk of split-related infec-
tion is about 1%-4% [4]. The incidence may not be high on the
whole, but the annual number of inguinal hernia patch patients
worldwide is huge. Therefore, this is a problem that cannot be
ignored, which is an economic burden for both the society and
individuals. Moreover, hernia mesh-related infection has been
shown to cause hernia recurrence or mesh erosion, leading to a
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series of complex and serious complications. Infections can ap-
pear early and persistent after surgery, lasting for weeks or even
months, and sometimes not cured until the patch is removed.
Superficial infections occur in the aponeurosis of the external
oblique, and most infections do not involve patch, only mani-
fested as local tissue swelling and pain, and can usually be cured
by surgical dressing change and systemic antibiotic treatment.
Deep infections are usually manifested as persistent purulent
secretions and the formation of cavities infected at the incision
site, which usually occurs several months or even half a year
after the operation. It is located in the aponeurosis of the exter-
nal oblique, most of which involve the patch, so it is difficult to
cure clinically.

The effect of prophylactic use of antibiotics [5] in periopera-
tive period on patch infection after tension-free inguinal hernia
repair is inconsistent and controversial in literature. Many sur-
geons around the world use prophylactic antibiotics In the peri-
operative period even though there is no evidence that they
work.

The cases selected in this paper can be roughly divided into
conservative treatment and surgical treatment. All patients
were treated with sensitive antibiotics. One patient was cured
after continuous dressing change, irrigation and drainage. Eight
patients underwent laparoscopic surgery, during which ab-
dominal cavity irrigation was performed to remove the infected
mesh. After the surgery, le's double cannula negative pressure
irrigation and drainage were placed in all the patients, and all
the patients were cured and discharged. In these 9 patients, ex-
cept for 2 patients with intestinal fistula, the length of hospital
stay was significantly shorter with surgical treatment than with
conservative treatment. It can be seen that laparoscopic mesh
removal can be used to treat mesh infection. However, due to
the limitation of sample size, whether the efficacy of laparo-
scopic mesh removal is better or worse than that of conserva-
tive and/or open surgical mesh removal depends on further ex-
panding the sample size, including as many influencing factors
as possible, and conducting rigorous studies. At present, it is
still controversial whether the contaminated wound should be
treated with multistage hernia repair. Multistage herniorrhaphy
involves the removal of an infected patch during the first opera-
tion and the suture of the fascia defect, followed by the final
repair using a synthetic patch during the planned second opera-
tion after the infection has been cleared and healed.

To assess and predict patients at high risk for patch -
associated infection

Since mesh - related infections can cause serious and com-
plex complications, it is important to assess and predict who
will be affected by mesh infection. The occurrence of mesh-
related infection is often related to the patient's own condition
and the characteristics of perioperative period. Certain factors
are associated with surgical site occurrences and surgical site
infections, these include ASA grading, prolonged duration of
surgery, obesity, mesh use, smoking, diabetes, immunosup-
pression/steroid use. After risk adjustment, Poru.k.e. [5] et al.
selected three evaluation criteria namely ASA grading > grade 3,
operative time > 4h, and postoperative vacuum dressings with-
out wound to predict the possibility of patch infection within 30
days after surgery, based on the ventral hernia Working Group
(VHWG) scoring criteria and Ventral Hernia Risk Score (VHRS).
Patients placed with negative pressure vacuum dressings (VSD)
at the end of surgery were found to have a significantly reduced
risk of SSI and SSO, while ASA grading and prolonged operation

time may increase the risk of split-related infection. The ad-
vantages of negative pressure suction therapy are manifested
in several aspects. It can remove excess effusion and provide a
controlled moist environment, thus promote the formation of
new blood vessels and granulation tissue, and stimulate wound
narrowing and healing [6]. Due to the high cost of VSD, it is rec-
ommended to use negative pressure vacuum dressing preven-
tatively for people who may have mesh infection, which is not
easy to popularize in clinical practice. It can be replaced with a
relatively inexpensive Double cannula, which can be used for
both primary surgery and mesh removal, and is easier to oper-
ate and replace.

Choice of mesh material and stitching

In the past, ordinary silk suture was often used. Because it
is a multi-strand woven silk thread, pathogenic bacteria may
colonize in the silk thread [7], thus forms an infection that is
extremely difficult to clear and causing local chronic inflamma-
tory response. However, with the popularity of prolene thread
and so on, few surgeons choose ordinary silk thread. Among all
kinds of mesh, polypropylene mesh [8] is often the first choice
of surgeons because of its many excellent properties. It is chem-
ically inert, extremely stable, non-immunogenic, non-toxic, light
weight, high tensile strength and relatively less susceptible to
infection. Some foreign scholars [9] pointed out that the repair
of abdominal hernia could be carried out safely with monofold
polypropylene fiber or polyfilament polyester mesh, and the
infection rate of mesh was similar to the recurrence rate of her-
nia.

Bacterial biofilm and effective porosity

Bacterial biofilm infection and patch porosity may be associ-
ated with delayed patch infection and patch contracture caused
by failed hernia repair. Jacombs A.S.W. [10] introduced the con-
cepts of biofilm and effective porosity. Effective porosity, origi-
nally derived from the metallurgical industry, refers to the ratio
of interconnected pore volume to total volume. Biofilm is de-
fined as an aggregate of microorganisms. In 2008, Engels man
et al. [11] first published research results on the effect of surgi-
cal mesh materials and the growth morphology of biofilms. The
bacterial biofilm may reduce the effective porosity of the patch,
leading to non-suppurative mesh - related complications, and
may lead to late suppurative infection, especially in patients
with low immunity. Newer and more stable biomaterials such
as polyvinylidene fluoride may have advantages over traditional
polypropylene patches whose properties degrade over time. Its
effective porosity is beneficial to reduce the risk of infection.
However, due to the uneven surgical skill of surgeons, whether
the mesh is fully unfolded and flat, the effective porosity often
fails to achieve the expected effect in the process of surgery
[12]. It is beneficial for surgeons to improve their surgical skills
and level and strictly observe aseptic operation to reduce the
risk of split-related infection.

In general, mesh infection remains one of the most serious
complications after hernia repair, despite advances in surgical
techniques and the use of mesh materials. The best strategy is
prevention. If modifiable risk factors can be identified and op-
timized preoperatively, the incidence of split-related infection
can be significantly reduced. We can apply VHWG or VHRS as-
sessment scale and simplify according to the actual situation to
evaluate the potential risk of patch infection in patients, identify
high-risk patients early and take preventive intervention, such
as using negative pressure suction dressing or double cannula.
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After the occurrence of mesh-related infection, the surgical
removal of mesh is the main treatment. Continuous negative
pressure irrigation and surgical dressing change are conducive
to promoting wound healing. Appropriate mesh and high surgi-
cal level are also important factors to reduce the incidence of
split-related infection. If clinicians can timely assess and screen
high-risk patients and take preventive measures, and can find
the disease earlier and make accurate diagnosis and interven-
tion after the occurrence of infection, the occurrence of mesh
related infection after hernia repair can be reduced and the
pain and burden of patients can be reduced.
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