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IS POLYPROPYLENE MESH SAFE AND EFFECTIVE FOR
REPAIRING INFECTED INCISIONAL HERNIA IN RENAL

TRANSPLANT RECIPIENTS?

IOANNIS MICHEL ANTONOPOULOS, WILLIAM CARLOS NAHAS, EDUARDO MAZZUCCHI,
AFFONSO CELSO PIOVESAN, CLAUDIO BIROLINI, AND ANTONIO MARMO LUCON

ABSTRACT
ntroduction. Infected incisional hernias are common in kidney transplant patients. Treating them in immuno-
uppressed patients can take months, increasing costs and implying loss of working productivity. Abdominal
all prostheses have not been used in infected immunosuppressed patients because of poor infection
ontrol. We evaluated the outcome of the surgical treatment of these patients with polypropylene mesh to
horten the hospitalization time and patient recovery. The records of 462 consecutive kidney transplant
atients (March 2000 to February 2004) were reviewed. Of these 462 patients, 13 (2.8%) had infected or
ontaminated herniations at the transplant incision. They developed between 2 and 60 days (mean 14) after
ransplantation. The racial distribution was not significant, but herniations were more common in patients
rom cadaveric donors (4.5% versus 0%, P � 0.005). Predisposing factors were found in 6 patients (46.2%)
nd included complications from transplant surgery in 2, obesity in 1, leukopenia in 3, sepsis in 1, diabetes
ellitus in 1, and wall weakness in 1 patient (3 had more than one risk factor).
echnical Considerations. A prospective protocol of surgical correction with polypropylene mesh was
stablished. After wound cleansing with normal saline, repair was done by primary fascial approximation and
olypropylene mesh reinforcement. Broad-spectrum antibiotics and large-bore drains were used. Follow-up
anged from 1 to 40 months (mean 14.5). All patients did well except for one recurrence, 14 months after
orrection.
onclusions. Surgical repair with polypropylene mesh is safe and effective in treating infected or contam-

nated herniations in kidney transplant patients, with an acceptable (9.1%) incidence of recurrence. UROLOGY
6: 874–877, 2005. © 2005 Elsevier Inc.
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he incidence of incisional hernia after abdom-
inal surgery varies widely and can be as high as

3%.1–4 The incidence after kidney transplantation
as been rarely reported but varies between 1.1%
nd 3.8%.5,6 Transplant patients are probably at
reater risk of incisional hernia because of many
isk factors such as a long dialysis period before
ransplantation, immunosuppression, and comor-
idities such as obesity, diabetes, chronic pulmo-
ary diseases, and transplant-related surgical com-
lications. They are also at higher risk of incisional
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nfection, which can be as high as 12.5%, particu-
arly in obese patients.7

Monofilament polypropylene mesh is the most
idely used material to treat incisional hernias.
espite concerns regarding the use of prosthetic
aterials in immunocompromised patients, it has

een demonstrated that such materials can be
afely used even in such cases.5 It has been also
hown that abdominal wall prostheses can be
sed in contaminated operations with adequate
urgical technique.8 No reports have been pub-
ished about the use of polypropylene mesh to re-
air infected or contaminated incisional hernia-
ions in kidney transplant patients. The aim of our
tudy was evaluate the incidence of incisional in-
ected or contaminated hernia after kidney trans-
lantation, predisposing factors, and the results
f surgical repair using monofilament polypropy-

ene mesh.

0090-4295/05/$30.00
doi:10.1016/j.urology.2005.04.072
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MATERIAL AND METHODS

The records of 13 of 462 patients who underwent kidney
ransplantation from March 2000 to February 2004 who had
nfected hernias or evisceration were studied. Table I lists the
emographic data. Infection was defined as the presence of
linical signs, such as pain, rubor, edema, and dehiscence with
urulent secretion at the incision site, with positive culture for
icroorganisms. Contamination was considered in cases of

visceration with peritoneal content exposure.
We analyzed probable risk factors such as wound hema-

oma, donor type (living or cadaver), diabetes mellitus, pre-
ransplantation dialysis period, and delayed graft function
defined as the need for dialysis within the first week after
ransplantation). Statistical analysis was performed using
isher’s exact test, with P �0.05 considered significant.
All grafts were positioned retroperitoneally through an ex-

ended inguinal incision. Vascular reconstruction was per-
ormed at the iliac external vessels. The urinary tract was re-
onstructed using the nonstented Gregoir technique. Drains
ere not routinely used. Fascial closure was performed with

unning or interrupted 0-0 polyglycolic acid sutures. All pa-
ients with infected or contaminated hernias had very weak
poneurosis, and primary closure by reapproximation was im-
ossible. These hernias were repaired by dissection and pri-
ary approximation of the fascial borders using polyglycolic

cid sutures and mesh reinforcement above the underlying
ascia as an on-lay in all cases, except for one in which the

esh was placed in the preperitoneal space. The mesh was
nchored over the fascia or on its borders with 2-0 polypro-
ylene sutures. A 3.7-mm caliber closed suction drain was
laced above the mesh in all patients and was withdrawn when
aily drainage decreased to less than 50 mL. Ceftriaxone (2

TABLE I. Demographic data
ariable Value

ransplants (n) 462
atients (n) 462
etransplants (n) 65
ransplant type (n)
Kidney 437
Kidney-pancreas 21
Kidney-liver 4

ex (n)
Men 256
Women 206

ace (n)
White 297
Black 147
Other 18
ean age (yr) 41 (3–73)
onor type
Cadaveric 291
Living 163
Unknown 8
ean dialysis time (mo) before

transplantation
Cadaveric donor 63 (0–252)
Living donor 28 (0–120)
elayed function (n)
Living donor graft 29
Cadaveric graft 158

ata in parentheses are ranges.
/day intravenously) was given to all patients with eviscera- d

ROLOGY 66 (4), 2005
ion and discontinued 1 week after drain removal. In those
atients with positive wound cultures, adequate antibiotics
ere given for 3 weeks. Of the 13 cases, 7 were of evisceration

nd 6 were of clinical signs of wound infection in which cul-
ures were positive for Staphylococcus aureus in 2, Enterococcus
aecalis in 2, Acinetobacter baumannii in 1, and Pseudomonas
eruginosa in 1. The first 4 cases were treated with vancomy-
in and the last 2 with imipenem. Immunosuppression was
chieved with the triple-drug regimen of cyclosporine, aza-
hioprine or mycophenolate mofetil, and prednisone. Patients
ho underwent repeat transplantation received anti-CD3 in a

equential immunosuppressive regimen. The details of im-
unosuppression therapy have been previously published.9,10

RESULTS

In 462 transplant cases, 13 (2.8%) infected or
ontaminated incisional hernias were identified.
able II lists the patient characteristics.
No patients had previously undergone any kind

f incision at the current transplantation site. Of
he 13 patients, 11 were kidney transplant patients
n whom incision infection occurred with dehis-
ence in 5 and evisceration with omentum expo-
ure in 6 (mean time between evisceration and op-
ration 16 hours).
One patient underwent a simultaneous liver-

idney transplant (hepatic cirrhosis and chronic
enal insufficiency of unknown cause) using the
eft iliac fossa to place the kidney. The patient de-
eloped sepsis after surgery, resulting in hypoten-
ion and both liver and kidney transplant malfunc-
ion. Twenty days after transplantation, another
iver-kidney transplant was performed because of
rimary liver malfunction without removing the
revious renal transplant. The new kidney was
laced in the right iliac fossa. Infection, dehis-
ence, and hernia formation occurred on the right
ide 10 days after the new transplant and were as-
ociated with a large peritransplant hematoma.
he hematoma was removed, and the hernia was
orrected as previously described. The right renal
ransplant incision developed a minor subcutane-
us infection that was treated with local wound
are. The patient did well and was discharged 16

TABLE II. Incidence of infected incisional
hernia in patient groups

ariable Hernias/Total (%) P Value

ex 0.78
Male 8/256 (3.1)
Female 5/206 (2.4)

ace 0.55
White 10/297 (3.4)
Black 3/147 (2.0)
onor 0.006
Living 0/163 (0)
Cadaveric 13/291 (4.5)
ays later. Renography with diethylenetriamine
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8

entaacetic acid showed good bilateral renal trans-
lant function.
Another patient underwent simultaneous pan-

reas-kidney transplantation. The renal transplant
as removed because of chronic vascular rejection
0 months after the transplant, although the pan-
reas graft was still functioning. The renal trans-
lantectomy incision reopened 15 days after the
rocedure with evisceration and omentum expo-
ure. Evisceration was corrected with fascial reap-
roximation and mesh reinforcement without fur-
her complications. Delayed graft function occurred
n 6 (85.7%) of 7 patients with infected or contam-
nated hernias and in 185 (41.2%) of 449 patients
ithout hernias, but the difference was not statis-

ically significant (P � 0.78). Predisposing factors
ere clearly identified in 6 patients (46.1%), in-

luding 3 with more than one factor (obesity, pan-
ytopenia, diabetes mellitus, large hematoma, large
ymphocele, and sepsis). Drains were taken out af-
er 2 to 30 days (mean 9), as soon as the daily
rainage decreased to less than 50 mL. In 1 patient,
large fluid collection (600 mL) was identified in

he subcutaneous tissue after drain removal. It was
reated with external drainage and resolved after
0 days. The duration of follow-up ranged from 1
o 40 months (mean 16.1). All but 1 patient did
ell with no signs of recurrence. In 1 patient, re-

urrence developed 14 months after mesh place-
ent at the superior margin of the incision. It was

orrected with new mesh placement. No recur-
ence had developed after 15 months of follow-up.

COMMENT

Incisional hernias are a frequent problem in the
eneral population, and about 70% of them de-
elop within the first year after surgery.2 Attempts
o correct these hernias by repeating the closure
ith suture has resulted in recurrence rates of up

o 50%. This rate has been reduced to less than 10%
sing mesh implantation.11 Transplant patients
re at additional risk of developing incisional
ernias because of factors such as the chronic
se of corticosteroids, other immunosuppressive
rugs, subnutrition, and prolonged uremia be-
ore transplantation.2 A recently identified risk
actor for wound-healing complications, specif-
cally perigraft fluid collection, superficial wound
nfection, and incisional hernia, is the prescription
f sirolimus-based immunosuppressive regimens
sing corticosteroids.12 Nevertheless, in our popu-

ation, no patient was placed on such an immuno-
uppressive regimen. The infected hernia inci-
ence in the studied population (2.8%) did not
iffer from that in published studies.5,6 Predispos-

ng factors were clearly identified in 6 cases (46.2%).

he incidence was not different among any patient o

76
roup except for the type of donor, because all
erniations occurred in transplants from cadaveric
onors (Table II). This can probably be explained
y the worse general health condition and nutri-
ion status of these patients compared with those
ho received organs from living donors.
Despite concern about using prosthetic materials

o correct incisional hernias in transplant patients,
t has recently been demonstrated that this ap-
roach is safe and effective.5,13 Although concern
as been raised in published studies about the
afety and effectiveness of using prosthetic materi-
ls in immunosuppressed patients with infected or
ontaminated incisions, Birolini et al.8 have dem-
nstrated that even bacterial contamination is not a
ontraindication for the use of prosthetic materi-
ls. However, to our knowledge the use of pros-
hetic materials to correct incisional infected or
ontaminated hernias in renal transplant patients
as not been previously described.
We used large-caliber close suction drains to

void seromas, which are known wound complica-
ions when mesh implants are used.14 These drains
ere removed after 2 to 30 days (mean 9). Never-

heless, after the 2 initial cases, we noted that
rainage was not needed for such long periods. In
he last 10 cases, the drains were kept in place for 2
o 10 days (mean 7).
The prevalence of delayed graft function in ca-

averic graft recipients was great at our institution
nd differed significantly from that of living do-
ors. Delayed graft function impairs graft survival
nd increases the time to patient recovery, but we
oted no clear influence of delayed graft function
n wound outcome.
Despite wide use of meshes for hernia surgery,

omplications such as infection, migration to the
ladder and intestine, injury to surrounding tissue
uch as the spermatic cord, and shrinking and fold-
ng of the mesh have been reported.15–19 Such prob-
ems may raise concerns, especially in immuno-
ompromised patients. In our series, despite the
resence of infection or contamination, no compli-
ations occurred, except for 1 case of recurrence
hat developed at the superior margin of the mesh.
ecurrences are usually located at mesh margins
nd especially involve flank incisions.19 This case
as later corrected with a new mesh placement
ithout additional complications.
Reinforcement of the abdominal wall with bio-
aterial is effective because of direct mechanical

ealing and the induction of connective tissue pro-
iferation, which leads to fibrosis and scar plate
ormation.17 Although major efforts have been

ade to optimize mesh implantation and opera-
ion techniques, the influence of mesh material and
roperties on clinical outcome has not been thor-

ughly studied. Apparently, the clinical outcome

UROLOGY 66 (4), 2005
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ay be influenced by mesh material (polypro-
ylene is better than polyester) and textile proper-
ies such as weight (lighter is better than heavier),
tructure, type (permanent versus absorbable),
nd pore size (larger pores are better than smaller
nes).19,20 In our series, only one type of mesh was
sed, with excellent results.

CONCLUSIONS

Incisional hernias are not rare after kidney trans-
lantation, and some may become infected. When
ssociated with wound infection, most develop
ithin the first 3 weeks after transplant surgery.
hey are significantly more common in transplants
f organs from a cadaveric source. Surgical compli-
ations of transplant surgery, such as wound he-
atoma and lymphocele, are important predispos-

ng factors, underscoring the need for meticulous
urgical technique. Surgical repair of infected or
ontaminated herniations with polypropylene mesh
s safe and effective and yields excellent results. The
se of large-caliber drains is advisable. We had
nly 1 case of recurrence in our series.
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