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Management of aortic graft infections — the present strategy
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ABSTRACT

Aortic graft infections (AGI) are serious complications of open and endovascular types of surgery with an inci-
dence rate of 0.6-3 %. AGI are associated with 30—-60 % perioperative mortality and 40—60 % morbidity rate
with limb amputation rates between 10 % and 40 %. The economic cost of AGI is substantial. At the time of
aortic reconstruction, almost 90 % of patients have one or more predisposing factors for AGI. The diagnosis
is based on clinical symptomatology, laboratory markers, microbial cultures, and imaging modalities. The gen-
eral principle of surgical treatment lies in the removal of infected graft, debridement of infected periprosthetic
tissues, and vascular reconstruction by in situ or extra-anatomic bypass with long-term antibiotic therapy. The
conservative treatment is used only for selected patients with endograft infection. This review summarizes the
current knowledge about the incidence, predisposing factors, etiology, diagnosis, treatment options, and pre-
vention of aortic vascular graft and endograft infections. With the growing number of endovascular procedures
we can expect more cases of infected aortic endografts in patients with severe comorbidities in the near future,
where the recent radical surgical approach (graft excision, debridement, and new revascularization) cannot be
used. Therefore the less invasive, sophisticated and individualized treatment strategies will have to be used
in search of the best therapeutic approach to each specific patient (Fig. 4, Ref. 82). Text in PDF www.elis.sk.
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Introduction

Aortic graft infections (AGI) are very serious complications
of arterial reconstructive surgery. AGI are defined as an infection
of any vascular and endovascular grafts implanted from subdia-
phragmatic aorta to the groin. The typical AGI are the infections
of aortobifemoral reconstructions or endografts. The incidence of
AGl is reported between 0.6-3 %. Whereas 20 years ago the only
problem used to be the infection of aortic graft reconstruction after
open surgery, recently we have been witnessing the growing inci-
dence of endograft infections after endovascular aneurysm repair
(EVAR). The average frequency of EVAR infection is estimated
at 0.5-0.7 %. AGI are very often a catastrophic event for the pa-
tients and are associated with 30-60% perioperative mortality rate
and 40-60 % morbidity rate with limb amputation rates from 10
to 40 %. AGI lead to a prolonged hospital stay, long-term inabil-
ity to work, significant incidence of graft reinfections and hospi-
tal readmissions. The economic costs of AGI are substantial. The
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approximate cost of treatment of single AGI episode is estimated
at 40-50,000 US dollars (1, 2).

Risk factors

Predisposing factors to AGI are redo- and emergency surgeries,
prolonged operative time (which increases the incidence of graft
infection 2-3 times), nasal carriage of Staphylococcus species,
perioperative infection in another site, older age, female gender,
critical limb ischemia, obesity and overweight, chronic obstruc-
tive pulmonary disease, malnutrition and hyperglycemia, operative
time prolonged over four hours, inadequate type of antibiotics and
time of their perioperative application, breaks in sterile technique
with contamination, hematogenous seeding during bacteremia and
retractor-related tissue trauma. Also interventional radiology suites
dispose of lower level of sterility and greater chance of endograft
contamination. Surgical site of infection (SSI) is the cause of AGI
in 4-40 % of cases. The relationship between female gender, obe-
sity, and higher incidence of graft infection includes gender-related
differences in the amount and distribution of poorly vascularized
body fat and differences in native skin flora especially in the groin
area. Altered levels of leptin and adiponectin in obese patients
contribute to proinflammatory states and predispose to infection.
End-stage renal disease is a well-known risk factor for AGI. Ure-
mia acts as a depression of the immune system and patients on
hemodialysis have higher rates of colonization by staphylococci in-
cluding methicillin-resistant Staphylococcus aureus. Another pre-
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dictive factor showed by experimental research is lower bacterial
resistance and greater bacterial adherence to endovascular devices.
Animal models showed a higher concentration of bacteria in endo-
vascular (mainly PTFE) grafts than in grafts used in open surgery
(3). Another risk factor is the thrombus infection of abdominal an-
eurysm which is routinely cultured in 5 % of patients during elec-
tive open aneurysm repair. Immunodeficiency, i.e. corticosteroid
therapy lasting longer than theee months is also associated with
higher AGI. Implantation of various stent grafts in a radiological
suite can be a potential risk factor of AGI. Secondary interventions,
which are more common after EVAR procedures, increase signifi-
cantly the AGI rate and cause approximately 25 % of infections
after EVAR (4). Contact of suture line, vascular prosthesis or en-
dovascular anchors with bowel (usually duodenum), and endograft
migration or its severe angulation can lead in the longer postop-
erative period to the development of aorto-enteric fistula (AEF).
At the time of vascular reconstruction, almost 90% of patients
have one or more factors predisposing to graft infection (5, 6).

Prevention

All the above-mentioned factors predisposing to AGI are also
the main targets for strong prevention of AGI. Systemic prophylac-
tic antibiotics (first or second generation of cephalosporin) with the
first application 30—-60 minutes before skin incision are strong pro-
tective means which significantly reduce the AGI rate. The second
dosage of antibiotics is usually given after 120 minutes. Antibiotic
prophylaxis longer than 24 hours does not have any additional ben-
efit. Daptomycin or vancomycin should be administered adjunc-
tively in a patient known to be a carrier of MRSA. Prophylactic
antibiotics should be used in patients with aortic grafts where the
risk of bacteremia is present, such as dental and endoscopic proce-
dures. Topic antibiotics have not been studied in vascular surgery
in general; collagen implant with gentamicin sulphate has shown
a reduction in surgical site of infection in cardiac, orthopedic and
general surgical procedures. Almeida (7) showed that topic applica-
tion of collagen implant with gentamicine sulphate, which is active
against Staphylococcus and gram-negative germs, significantly re-
duced SSI and additional usage of collagen as a carrier had an effect
on healing and hemostasis. Prophylactic use of antibiotic bounding
or silver-coated grafts has no effect in the prevention of AGI (8).

Classification

AGI is classified by various systems proposed by various
authors. The basic classification is done according to the time of
development and severity of infection. Early AGI is an infection
coming within four months after the vascular procedure and is
the most common (in 60-80 % of cases). Late AGI comes four
months after the vascular reconstruction. Low-grade infections
occur later and are caused by low-virulence bacteria. High-grade
infections come earlier after the primary vascular reconstruction
and are caused by more aggressive microorganisms. The old-
est, simplest, and still very useful classification is the Szilagy’s
classification invented in 1972. Grade | is phlegmone, grade 11
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is subcutaneous tissue infection, and grade 11 is graft infection.
Very similar, clinically effective classification is also Samson’s
classification: grade 1 is superficial infection involving the skin
and/or subcutaneous tissue; grade 2 is deep incisional infection
involving deep soft tissues such as fascia and muscles; grade 3 is
infection without anastomosis site involvement; grade 4 is infec-
tion with anastomosis involvement and grade 5 is infection with
anastomotic disruption. Another classification of graft infection is
that by Goeau-Brissonniere based on the results of bacterial cul-
ture, histological sampling, and time of presentation (9, 10, 11).

Pathogenesis

Prosthetic grafts are colonized by microorganisms via direct
invasion or via hematogenous seeding. Microorganisms produce
biofilms, a polymeric matrix, which adheres to artificial surface of
vascular grafts and enables the growth of microorganisms with high
resistance to the host immune system and antibiotics. Although
many infections result from perioperative contamination, almost
a half of AGI occur between 25-70 months following the open
or endovascular reconstruction. The described longest interval
between primary reconstruction and AGI was 20 years (12, 13).

The most commonly isolated microorganisms in AGIs are
gram-positive cocci. Staphylococcus aureus is isolated in 38—-40 %
of cases (coagulase-negative staphylococci in 15 %), followed by
Streptococci, Enterococci and gram-negatives organisms, namely
in 25-36 % of cases with Pseudomonas, Escherichia coli, and Bac-
teroides being the most common. Fungal infections caused especial-
ly by Candida species are rare but important pathogenetic factors of
AGI. The increase in methicillin-resistant Staphylococcus aureus
(MRSA\) has become a problem rising in the past few years (14, 15).

Diagnosis

The diagnosis is based on clinical symptomatology, laboratory
markers, microbial cultures, and imaging modalities.

Clinical manifestation of AGI is different and depends espe-
cially onthe severity of infection. Low-grade infections are caused
by low-virulence microorganisms, come usually later after the vas-
cular reconstruction and their symptoms are vague and non-specific,
thus resulting in adelay to the diagnosis (malaise, weakness, weight
loss). High-grade infections are caused by high-virulence bacteria,
where sepsis, fever, abdominal and back pains are the main symp-
toms. False aneurysm, graft thrombosis, groin swelling, erythema,
wound fistula, pain, or hematemesis in cases of AEF are other very
important signs of AGI caused by highly virulent organisms (16).
AEF was first described by Brock in 1953 and was successfully
treated by Herber in 1957. AEF causes one third of endograft infec-
tions and is the most challenging problem for vascular surgeons.
The bleeding is usually the firstwarning sign heralding the massive
hemorrhage which follows after hours, days or even weeks (17, 18).
Laboratory markers such as leukocytosis, elevated CRP levels, and
positive blood cultures may be helpful, but are neither sensitive
nor specific. Fiorani reported the mean interval of 42 days (2-392
days) between the onset of symptoms and diagnosis of AGI (19).



Fig. 1. Fluid collections surrounding the right leg of aortobifemoral
graft (MDCT).

Fig. 2. Focal bowel thickening with direct contrast enhancement of
the bowel wall (MDCT).

Blood and wound samples collected from the field of vascular
graft infection can be negative in more than 30% of cases in spite
of clearly manifesting AGI.

Current imaging modalities to diagnose AGI include duplex
ultrasound (DUS), multidetector computed tomography (MDCT),
magnetic resonance imaging (MRI), fluorodeoxyglucose-posi-
tron emission computed tomography (FDG-PET CT), leukocyte
scintigraphy, and single positron emission computer tomography
(SPECT) (20, 21).

DUS is a less invasive, operator-dependent imaging modality
which can detect pseudoaneurysm, gas surrounding vascular pros-
thesis, and fluid collection and can distinguish hematoma from ab-
scess formation mainly in the groin. In case of central AGI, the diag-
nostic value is limited by the overlaying bowel gas and the diagnostic
problem is also enhanced by obesity. The sensitivity and specificity
of DUS is low and DUS is rarely useful for the diagnosis of AGI (22).
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Angio-CT scan has some characteristic features for AGI: peri-
graft air, fluid, pseudoaneurysm, focal bowel thickening with
signs of inflammation in the area of aortic graft (Fig. 1). Perigraft
fluid, gas and inflammation can be observed more than three
months after surgery. The persistence of gas around the graft be-
yond four weeks postoperatively and an increase in perigraft fluid
collection size are suspicious of aortic graft infection. Pseudoa-
neurysm occurs in approximately one-quarter of vascular pros-
thetic graft infections, but the majority of patients with pseudoa-
neurysm have no AGI. In AGl, the interval of pseudoaneurysm
formation is usually shorter than that in non-infected cases. Focal
bowel thickening with direct contrast enhancement of the bowel
wall (Fig. 2) is suspicious of AEF formation. The sensitivity and
specificity of MDCT in advanced AGI approach 100 %, but in
low-grade infections the sensitivity is only 55 %. An advantage
of MDCT is the possibility of fine-needle aspiration of perigraft
fluid in case of AGI suspicion. MDCT is a very good method for
the diagnosis of AGI in cases of fulminant, high-grade infection,
but MDCT has difficulty in identifying AGI in cases of low-grade
AGI. The problem of MDCT scan lies also in the difficulty in
differentiating between normal postoperative changes and AGI
in the first six weeks after operation as well as in relatively high
radiation burden (23, 24).

MRI has the same problems as MDCT in the early postopera-
tive period. MRI is better than MDCT in differentiation of small
perigraft fluid collections and inflammatory changes. MRI exhibits
a low-density signal during the T1 imaging and a hyperintensive
signal in T2-weighted imaging. The finding of air or fluid around
the graft is normal in the first two or three months after graft
implantation. The advantage of MRI is that it is a non-invasive
method. In general, MRI has a sensitivity and specificity rates
comparable to those of MDCT in AGI diagnosis (25, 26).

A relatively new and very progressive diagnostic method in
AGI is 18F-fluoro-2-deoxy-D-glucose (FDG) PET-CT. It is based
on the uptake of radioactive-labeled glucose in metabolically active
cells. Spacek (27) found an intense focal uptake by FDG-PET CT
in 93 % of prosthetic graft infections. In case of focal FDG uptake
being absent, the prosthetic graft infection could be excluded in 97
% of the cases. Not only is this method able to show the presence
of AGI, it also can show its extent. Our experience confirms the
above mentioned results and we use FDG PET-CT as a standard
diagnostic method in every case with suspicion of AGI (Fig. 3).
A limitation of this method lies in the radiation exposure (28).

Leukocyte scintigraphy uses leukocyte radiolabeling tech-
niques with *Indium or ®Technetium. The reported sensitivity of
this method is between 53% and 100%. This method has recently
been replaced by FDG PET-CT.

SPECT provides a three-dimensional image and improves
sensitivity over planar imaging. It uses galium citrate, Ga-67, as
tracer (29). Fused SPECT/CT images (30) can dramatically im-
prove image interpretation by differentiating normal physiology
from pathology. In spite of the fact that several case studies of
SPECT/CT usage in the diagnosis of SSI have been published, we
still have to wait for further investigations to be able to elucidate
its role in the diagnosis of AGI.
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Fig. 3. Aortic graft infection (FDG-PET/CT).

Diagnostic radiological methods have a strong potential in the
future perspectives. Preliminary data show the possible diagnostic
value in bio-optical, bioluminescent imaging. The second method
which could be used as a diagnostic tool of vascular graft infection
isfluorescence, which is based on specific probes with attached fluo-
rophoresacting as reporters on infection or inflammation. Also some
new nuclear diagnostic developments, for example **F-folate, ¥F-
choline, galium-68, etc., canbe used inPET or SPECT imaging (31,
32). Finally Gao (33) described laparoscopy as a diagnostic tool for
the detection of AGI in a porcine model with the ability to carry out
bacteriological sampling and local antibiotic treatment. However
the above mentioned new methods need further clinical evaluation.

Treatment options

The surgical treatment of AGI is challenging and involves a
major intervention in patients who are often critically ill. The basic
principles of surgical treatment involve debridement of infected
periprosthetic tissues, possible excision of the infected graft and
secondary revascularization.

Traditionally, axilobifemoral extraanatomical bypass (AXBF)
used to be utilized (34). The original unilateral graft was introduced
by Louw and Blaisdell in 1963. Sauvage and Wood modified it to
AXBF in 1966. AXBF used to be the gold standard reconstruction
in AGI for many years. Achilles” heel of AXBF has high mortality
rate, namely 25-40 %, aortic stump blow-out occurs with mortality
rate over 30 %, graft thrombosis and poor long-term patency, and
high reinfection rate between 5-15 % (35, 36, 37). The introduction
of externally supported grafts improved significantly the patency
rate. Bacourt and Koskas (38) reported 9 % occlusion rate for ex-
ternally supported grafts compared with 22 % for non-externally
supported grafts at a median follow-up of 36 months. We have
two possibilities of how to use the AXBF reconstructions, namely
as staged or as simultaneous procedures. Each procedure has both
advantages and disadvantages. The advantage of simultaneous
reconstructions lies in one operating time, treatment of AGI and
blood flow reconstruction. But this procedure increases the operat-
ing time, ischemic period, and metabolic stress for the patient. If
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the AxBF is performed a couple of days before aortic graft exci-
sion, this procedure reduces operative stress, limits hemodynamic
consequences, decreases lower limb ischemia, but increases the
risk for bacterial contamination of AxBF graft. The competitive
flow between the EAB and original graft still exists, but it has
never been practically reported to be the problem of graft occlu-
sion. Due to the high mortality rate from aortic stump blow-out, the
proper radical removal of all infected tissue is essential while the
reinforcement of the aortic stump with the paravertebral fascia or
omental wrap is also important. The choice of graft material used
for AXBF reconstruction is important for the incidence of reinfec-
tion. Dacron grafts have the highest reinfection rates (15 %), PTFE
grafts are burdened with 6 % of reinfections, rifampicin-coated,
or silver grafts have 4-10 % reinfections, while cryopreserved or
fresh allografts have 3 % reinfections and autogenous vein grafts
are associated with the lowest infection rates approaching 0 % (39).

Due to high mortality and morbidity rates, the AXBFs recon-
structions have been steadily replaced during the last decade by in
situ reconstructions. O”Connor in a meta-analysis (39) found that in
situ reconstructions with graft excision, debridement of surround-
ing tissues and use of sartorius or gracilis muscles wrap as adjunct
procedure in the groin are superior to EAB when considering
perioperative mortality, amputation and reinfection rates (40, 41).

We have several optional graft materials to be chosen from.
namely from fresh or cryopreserved arterial allografts, veins,
rifampicin-soaked or silver-coated grafts, Dacron or PTFE grafts
and endografts.

Arterial allografts have been used for the first time by Hopf-
ner to replace a carotid artery of dog in 1903, Alexis Carrel used
allografts in an experiment in 1908; in 1948 Gross treated aortic
coarctation by interposition of arterial allograft and in 1952 Dubost
replaced infrarenal aorta with a fresh aortic allograft. Technical
ease of insertion, resistence to infection, freedom from antico-
agulation and antibiotics use after 3-6 months are the advantages
of allografts (42, 43). We can use two types of allografts — fresh
or cryopreserved. A major drawback of cryopreserved allografts
is the risk of degeneration leading to calcification, dilatation, or
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Fig. 4. Use of fresh arterial allograft for in situ replacement of bifur-
cated graft infection.




even rupture. Kieffer (44) referred that the use of cryopreserved
allograft is of particular benefit in patients with AEF reducing the
one-year mortality rate from 34 % with the use of conventional
grafts to 9 %. The major problem of the use of allografts is their
shortage especially in hospitals without allograft banks, as well
as in hospitals not involved in transplantation program. Venous
allografts are also resistant to infection, but are less durable than
arterial allografts. There is still a debate whether to use immuno-
suppressive therapy postoperatively (45, 46). Due to antigenicity
of fresh allografts and residual antigenicity of cryopreserved al-
lografts we recommend low-dose cyclosporin. At present, cryo-
preserved allografts are used as a bridge temporizing procedure to
help eradicate infection with subsequent prosthetic reconstruction.
Some transplant centers including ours use fresh allografts (Fig. 4)
with very good results. However some authors draw attention to
their dilatation over long-term period after implantation.
Another material modality is the use of patient’s superficial
femoral vein as so-called Neoaortoiliac System (NAIS) (47). The
advantage of NAIS is in its resistance to reinfection characterized
by low recurrent infection (< 2 %), long-term durability with five-
year primary patency and limb salvage between 75 and 91 %, or
89-96 %, short-term antibiotic and antithrombotic therapies and
low cost. The disadvantage lies in extended surgical trauma and
time-consuming procedure. Venous DUS is required to determine
the suitability of the conduit. Femoral veins with diameter smaller
than 6 mm or those with evidence of chronic occlusion should not
to be used. The use of intermittent pneumatic compression and
low-molecular heparin application to prevent deep venous throm-
bosis is useful after reconstruction. Standard anticoagulation or
antiaggregation therapy is important for prevention of deep venous
thrombosis. Venous morbidity is low with only 15 % of patients
experiencing chronic venous insufficiency at five years (48, 49).
Antibiotic-impregnated and silver-coated grafts are often used
for in situ aortic reconstruction after AGI. In 1987, Walker (50)
reported the first cases of in situ repair of AGI by replacing the
infected grafts with Dacron grafts. The results of this method were
very bad with more than 25 % mortality rate and more than 30 %
reinfection rate. Investigation continued with local administra-
tion of gentamicin at the grafts. But local effective antimicrobial
gentamicin concentration lasted only two to three days above the
minimum inhibitory concentration. Irrigation of the new grafts with
antiseptic solution was the next attempt in the treatment of AGI. In
spite of this procedure being successful with one-year survival at
80 %, the technique was very complicated and required multiple
catheters for irrigation. PTFE grafts soaked in oxacillin were the
next attempt, but they had very short antibacterial activity, namely
up to 10 days. The new base in the development of antibiotic-im-
pregnated grafts was placed in 1969 in Prague by Krajicek (51).
It was discovered that collagen and antibiotic impregnation using
neomycin and chlortetracyclin of Dacron grafts was very effec-
tive in replacing the infected aortic grafts in dogs. The research
continued in the United States by Moore (52) in animal experi-
ments using amikacin and collagen impregnation of Dacron grafts.
Various antibiotics were used but finally rifampicin was proved to
work better than other antibiotics due to its very good binding to
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Dacron ability and considerable anti-staphylococcal activity, but
its efficacy against Gram-negative microorganisms is low. Rifam-
picin-bound Dacron grafts used after extirpation of AGI and proper
debridement of surrounding tissue showed significant decrease in
the re-infection rate. Rifampicin-Bonded Graft European Trial, a
multicenter, prospective, randomised trial with 2 610 randomized
patients between 1991 and 1993 and Italian study with 600 patients
found no significance in the use of rifampin-soaked Dacron grafts
for prophylaxis of AGI. Rifampicin-soaked Dacron grafts used in
in situ reconstruction together with omental wrapping and long-
term antibiotics achieved successful outcomes in various studies
in Mayo clinic, University of South Florida etc. (53, 54). In the
future, we can expect rifampin-soaked Dacron grafts to become
limited due to the increasing prevalence of virulent organism re-
sistant to rifampicin, e.g. MRSA. Therefore, further research into
bonding of other antibiotics may have to be considered.

Silver-coated vascular prostheses are based on the release of
substantial amounts of bactericidal silver into the surrounding
tissue. Two types of silver-coated vascular prostheses have been
introduced in clinical practice. Silver acetate-coated polyester
grafts rapidly release substantial amounts of silver into the sur-
rounding tissue in the interval of 2-3 weeks after implantation.
Vaporized metallic silver-coated polyester graft releases marginal
amounts of silver in the perigraft tissue during the first 12 months
after implantation (55, 56). The advantage of silver acetate-coated
grafts in comparison with the second type of grafts lies in better
perigraft vascularization and reduced perigraft inflammation during
the first 14 days after implantation and it should be the reason of
lower reinfection rate. The comparison of rifampin-impregnated
and silver-coated vascular prostheses does not give convincing
results in terms of better efficiency in one or other type of vascu-
lar prosthesis in the treatment of AGI. Their advantage lies in the
immediate availability but we have to count with higher number
of re-infection rates ranging from 4 to 22 % (57, 58, 59).

The optimal management of endograft infections is a more
complicated issue. Setacci (60) evaluated the outcomes of endo-
graft infection after EVAR. The overall in-hospital mortality rate
was 30 %. Graft excision with EAB or in situ reconstruction was
burdened by 16 % or 6 % mortality rates, respectively. Recently
the in situ reconstruction is used more often because it is burdened
by lower reinfection rate, hemorrhage, thrombosis, and pseudoan-
eurysm formation in comparison with EAB. However the role of
EAB is still important in severe purulent infections.

The basic treatment of aortic endograft infections is endograft
explantation with debridement of infected tissues and replacement
by vascular graft during open surgery. Explantation of infected
grafts is a very demanding procedure especially in cases where
infected endografts involve visceral and renal arteries or have su-
prarenal barb fixation. In specific cases, the proximal bare stent
had to be left in place or proximal dislodgement of stent-graft
had to be used with gently squeezing the upper stent and pushing
hooks or barbs in proximal direction to facilitate graft explanta-
tion (61, 62). Vascular clamps are placed in subdiaphragmatic
portion of aorta. In high-risk patients we can use stage procedure
with AxBF bypass first to reduce cardiac afterload. In general, the
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surgical approach should be reserved for young patients in good
health condition and long-term life expectation (63, 64, 65, 66).

Preservation of AGI is another treatment option (67, 68) which
can be used as a method of choice in patients suffering from severe
comorbidities. Cernohorsky (69) found no difference inthe mortal-
ity rate of conservative versus surgical forms of therapy in low-grade
infections in a small case retrospective study. But Ducasse (70) re-
ported 36.4 % mortality rate for EVAR infections managed conser-
vatively versus 14 % for those managed surgically. Other authors
referred higher mortality rates approaching 45 % during the first 12
months (71). Belair (72) gave evidence of lower mortality in patients
who in addition to antibiotic treatment also underwent procedures
suchas CT-guided percutaneous drainage, or surgical debridement,
sac irrigation with povidone-iodine or antibiotics for weeks and
omentoplasty with long-term antibiotic therapy. Moulakakis (73)
stated that conservative treatment has the poorest results and should
be reserved only for selected patients. According to recent knowl-
edge, the preservation of infected EVAR should be reserved only
for patients who are poor candidates for major aortic procedure due
to comorbidities or anatomic location of graft. Contraindication to
conservative treatment of AGI is valid in cases of anastomotic an-
eurysm, suture line hemorrhage, systemic sepsis, AEF and aggres-
sive bacterial infection (e.g. Pseudomonas, MRSA, or Salmonella).

Oliva and Desphande (74, 75) were the first to use endograft
successfully in the treatment of AEF in the late 1990s. But several
reports later described contradictory outcomes with the develop-
ment of recurrent hemorrhage or persistent infection in more than
40% of the patients and mortality rate in more than 30 % of cases
(76, 77). These data support the strategy of using endovascular
repair only as a bridge option allowing definitive repair at a later
time after optimization of the patient’s condition.

The use of VAC system for Szilagyi I11 type of infections (78,
79) in conjunction with open debridement is a useful procedure
for eradication of prosthetic infection in the groin. VAC reduces
bacterial colonization, promotes granulation, decreases edema,
and stimulates microvascularization in the wound. VAC can be
directly applied without a special plastic foil on the infected grafts
with continuous topical negative pressure starting at 50-75 mmHg
and continued at 50-125 mmHg. Dressing changes are carried out
according to clinical presentation, usually every three to five days.
Dosluoglu (80) reported graft salvage rates of 90 % using VAC
system. A novel hybrid technique (EndoVAC) combining the use
of stent-grafts, surgical debridement, and VAC has been recently
reported as a promising option in selected patients (81). This tech-
nique can be used in groin infections, enables radical debridement
of infected tissues in the surrounding of graft anastomosis and
minimizes serious bleeding from anastomosis. After eradication of
infection, the primary graft together with endograft are excised and
replaced with AXBF or in situ reconstruction. The main problem
of this novel technique is in a quite high number of reinfections
especially when used in high-grade infections.

Antibiotic use in vascular surgery has a significant benefit in
reduction of SSI. In cases of AGI, antibiotics play a very important
role. At the beginning of AGI diagnosis, broad-spectrum antibiot-
ics are used while culture-specific antibiotics are used in the later
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period of treatment (82). The duration of antimicrobial treatment in
patients with AGI after the removal of infected graft is controver-
sial. No current guidelines exist. Some authors recommend lifelong
antibiotic treatment, some six months, some six weeks. According
to our experience, we recommend to use antibiotics for a no shorter
period than six weeks after radical surgery and to terminate the
antibiotic treatment in cases where there are no clinical, radiologi-
cal (especially PET CT) and laboratory (CRP) signs of infection.

Future treatment perspectives

AGI is a serious and in many cases a devastating problem
with high risk of mortality, amputation, and reinfection. AGI sig-
nificantly burdens the healthcare system. Surgery with long-term
antimicrobial therapy has the key role in the treatment of AGI.
Nevertheless, the role of radical surgery is waiting to be defined.
Many patients indicated for primary endovascular procedure suffer
from severe comorbidities and are unfit for open surgery. At the
time of AGI we have to balance the operative risk, patient’s profit,
and life expectancy. The personalized approach or case-by-case ap-
proach is mandatory. In the near future we will have to solve more
endograft infections due to the growing number of endovascular
procedures and aging population. We still have no well-defined
guidelines for graft and endograft infections treatment. Many is-
sues in the diagnosis and especially in the treatment of AGI have to
be solved. Therefore, in order to create the guidelines we need more
multicentric studies and meta-analyses in the field as important
as is the vascular and endovascular surgery associated with AGI.
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