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ABSTRACT The introduction of synthetic mesh has become the standard of care in the management of abdominal
wall hernias [1,2]. However, the slightest of breach in the sterility chain can lead to mesh infection and

biofilm formation which often requires a prolonged stay in hospital with long term use of antibiotics and need for multiple
interventions. Incidence of mesh infection is dependent on both Intra-operative events as well as pre-existing modifiable risk

factors in the patient. Mesh infection can present as abscess, chronic discharging sinus and sepsis [1] However, in most cases,
mesh explantation is required. In this paper, we present a series of 5 patients who underwent laparoscopic mesh explantation

following IPOM mesh infection with good outcomes.

KEYWORDS :

INTRODUCTION -

Ventral hernia repair surgeries are very commonly performed
procedures with various studies proving that the usage of
mesh significantly reduces the chances of recurrences ***.
Recent data shows the incidence of mesh infection following
Laparoscopic ventral hernia repair to be 0.7 to 2 % as
compared to open surgeries which is upto 6-10% "°. The
incidence of mesh infection is influenced by factors relating to
patient, surgery and type of mesh used "**”. The offending
organisms in most cases are Staphylococcus Aureus (most
common), Group B Streptococci, Mycobacteria,
Enterobacteriaceae and Peptostreptococcus "*. The
treatment options include mesh salvage and mesh
explantation techniques which are mostly described in open
literature. Here we present a series of 5 patients who
underwent laparoscopic mesh explantation following IPOM
mesh infection.

PATIENT DETAILS -

» All 5 patients were operated elsewhere and were given
trial of mesh conservative approach by their primary
surgeons following sonographic guided aspiration of fluid
and iv antibiotics started based on culture and sensitivity.
One patient was started on empirical anti-Kochs treatment
for 3months based on growth of Mycobacteria.

* Patient Details:

» Ageof patients was 34-60yrs.

*  Body Mass Index (BMI) of the patients with median of 32.
(range of 26-40).

*  Most common presentation - Anterior abdominal wall
abscess (for which 2 patients had undergone Incision and
Drainage by the primary Surgeon)

+ Time of presentation following first IPOM surgery -1- 3

years.
AGE (in BMI|PRESENTATION |NUMBER OF
years) / SEX YEARS
SINCE IPOM
SURGERY
Patient 158 / MALE |32 [Abdominal wall |1
abscess
Patient 2 {44 /| FEMALE|40 |Discharging sinus|1.5

Patient 3|60 / FEMALE|34 |Abdominal wall |3

abscess

Abdominal wall |1.5
abscess

Patient 4 (34 / FEMALE| 26

Patient 5 (58 / MALE (28 |Discharging sinus|2

+ Local swelling

e After pre-operative work up and imaging patients were
posted forlaparoscopic surgery.

« All primary surgeons used glutaraldehyde for scope and
instrument disinfection. None has used sterilization strips
based on telephonic interview.

e All the patients were given pre-operative mechanical
bowel preparation with Polyethylene Glycol.

e Chances of the hernia recurring and requiring elective
repair in the future were explained to all the patients.

Images:

'\'i

Figure 2: Arrow head
showing infra-umbilical
chronic discharging
sinus.

Figure 1: Arrow head
showing cellulitis in
anterior abdominal wall.

Figure 3: Arrow showing chronic discharging sinus from the
umbilicus
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Figure 4: Magnetic Resonance imaging showing hyperintense

collection between layers of anterior abdominal wall with

surrounding subcutaneous fat Figure8: Arrow showing raw surface of the anterior
abdominal wall after mesh explantation.

OPERATIVE STEPS -

12 mm Opti-view port for RESULTS -
camera and retrieval of 1 Intraoperative'
mesh using specimen bag : : ) ) )
* The mesh was excised, the abscess cavity drained, and
complete mesh excision done using a specimen extraction

Patients were given General bag
:f;mi:':::::“::”"‘ + Time of surgery — 70 minutes (60-170minutes)
figure. »  Bloodloss ~75ml(50-150ml)
RW = Right Working (S mm)
port 2. Post-operative:
Umbitcas | | LW = Left Working (S mm) port » Patients were discharged in 2days (3-6days).
» Returntoworkin 8-14days.
PATIENT'SLEG END » Histopathology in all mycobacterial infected patients
Figure 5: Shows Position Of Patient And Placement Of Ports showed caseous necrosis and giant cells while non-
mycobacterial histopathology showed necrosis with
Intra-operative Images: palisading of epithelioid histocytes.

» Followup period was 1 —4 years.
» 1 outof the 5 patients developed a recurrent hernia at 2yrs
which was dealt with [IPOM Plus repair.

Mesh |Organism|Antibio | Treatm |Follow- |Recurre
excise|isolated |[tics ent up nt
d sensitiv|duratio |period |hernia
e n
Patient| Yes |Mycobact |Clarithr|6 4yrs No
1 erium omycin [months
fortuitum |+
levoflox
acin
Patient|Yes |Klebsiella |Linezoli|6 3.5yr |Yes
2 Pneumoni |d months
ae
Patient| Yes |Mycobact |Clarithr|6 2yrs No
3 erium omycin [months
chelonae |+
levoflox
acin
Patient|Yes | Staphyloc |Linezoli|6 2.2yrs |No
4 occus d+ months
aureus other
antibiot
ic
Patient| Yes |Mycobact |Clarithr|6 1 year |No
5 erium omycin |[months
fortuitum |+
levoflox
acin
DISCUSSION -

Synthetic mesh for hernia repairs have reduced the rates of
recurrence remarkably, but the risk of mesh infection despite
aseptic techniques is one major drawback requiring multiple
Figure 7: Arrow points to the infected mesh being explanted surgical interventions " Mesh infection is dictated by patient
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related factors such as smoking, poorly controlled Diabetes
mellitus, obesity, ASA > 3, use of steroids and
Immunomodulator therapy ; surgical factors which increase
mesh infection rates include field contamination, enterotomy,
emergency surgery, suboptimal sterilization of instruments,
open on-lay meshplasty technique, post-operative surgical
site infection, lack of tissue coverage “?; and the type of mesh
used. Lighter meshes have less infection rates than heavier
meshes ", Polytetrafluoroethylene (PTFE) mesh is reported to
have 10% infection rate following hernia repair "'.
Multifilament meshes like polyester and hydrophobic meshes
significantly increase bacterial persistence or spreading in
infected area "***'* Microporous meshes are considered to be
at increased risk since small pores (\10 Im) are permeable to

bacteria™.

Infections that occur early in the post-operative period are
more likely to be associated with an enterocutaneous fistula
(ECF) or a superficial incisional SSI which are the primary
indications for explantation "®. In a study by Hawn et al.
patients with a history of SSI have more than a seven-fold
increase and concomitant procedures through the same
incision resulted in a six-fold increase in the need for mesh
explantation.”

Preventive measures like meticulous surgical technique,
avoiding dead spaces, using suction drains, manipulating the
prosthesis as little as possible, preventing direct contact
between the prosthesis and the skin, changing gloves when
inserting the prosthesis, preventing foreign bodies, and
monitoring the state of the wound edges. It remains clear that
bacterial contamination of the prosthesis happens during its
initial implantation"®

Mesh infections are deep incisional (DIS) surgical site
infections that involve the mesh prosthesis™. The Centres for
Disease Control and Prevention (CDC)/National Healthcare
Safety Network (NHSN) defines DIS as an infection occurring
within 1 year of operation with a prosthesis *”. The usual
causative organism associated with mesh infection is
staphylococcus species (which forms a biofilm on synthetic
meshes) "%, gram-negative bacteria, and anaerobic bacteria
[181.

Optimal sterilization is a prerequisite before undertaking any
hernia surgery. Laparoscopic instruments are more
vulnerable to the lodging of bioburden (micro-organisms and
debris) within their crevices and hence the basic steps of
sterilization for laparoscopic instruments should be followed.

Sterilization with steam at 135 °C at 30 PSI pressure for 60 min
or with cold ethylene oxide (EO) gas at 80 °C for 4 h and 30 min
or warm EO gas at 145 °C for 2 h and 30 min and storage
should be done to ensure optimal sterilization. The use of
formalin for sterilization of instruments is not recommended
as the vapor of formalin acts for 1 week and although known to
destroy spores, it is rarely used because it takes from 12 to 24
hours to be effective.

The commonly used sterilization procedure has been a 20-
minute exposure to 2.0 2.5% glutaraldehyde. At the current
exposure time, these solutions act only as high-level-
disinfectants thus allowing bacterial endospores and
mycobacteria to survive *” Its tuberculocidal activity has been
documented to be relatively slow “"

If M fortuitum is identified, appropriate antibiotic coverage
followed by curettage and drainage and removal of
periprosthetic material should be considered if infection
persists **

The treatment can be with mesh salvage or mesh explantation
techniques. Mesh salvage / conservative techniques include

an oral and parenteral antibiotic cover (as guided by culture
reports), local debridement, percutaneous drainage *" and
Negative Pressure Wound Therapy (NPWT) using reticulated
open cell foam *. Mesh explantation can be partial or total
and can be done via laparoscopic or open surgery. The
available data on mesh salvage techniques do not provide
convincing evidence of its advantage over mesh explantation
techniques ****". The laparoscopic approach was associated
with lower surgical site infection rates with fewer infections
requiring mesh removal®™”" Studies have shown 0.7-2%
infection rates in laparoscopic ventral hernia repair
compared to 6-10% in open surgeries ***"".

Open mesh explantation is accompanied by complications
like tissue damage/defects as the inflamed tissues will be
entered seroma and wound infections with increased chances
of recurrences of hernia with an overall recurrence rate of
47.9% "“'Till date there exists no data on laparoscopic infected
IPOM mesh removal. All our five cases of infected mesh
underwent laparoscopic complete mesh excision with no
postoperative seroma or wound infection with only one
recurrence based onimaging.

CONCLUSION:

With infection becoming one of the important causes of hernia
repair failure, effective sterilization of laparoscopic
instruments is the key with disinfection techniques like
glutaraldehyde for sterilization being suboptimal. In patients
with atypical mycobacterial infection, clarithromycin with
levofloxacin were effective antibiotics with the minimum
duration of treatment being 6 months. Laparoscopic Mesh
explanation can not only be done safely but is also associated
with decreased chances of wound-related complications and
shorter length of hospital stay and probable lower recurrence.
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