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A B S T R A C T   

Introduction Vascular graft infections (VGIs) are challenging and potentially life-threatening complications 
following femoropopliteal bypasses. The treatments of choice in peripheral VGIs are antimicrobial therapy, 
surgical excision, and in-situ reconstruction with an autologous superficial vein. An extraanatomical homograft 
bypass and antimicrobial therapy could be resolutive in patients presenting with recurrent VGIs and unavailable 
autologous veins. 

Case Report We present the case of a 74-year-old Caucasian man with a history of a below-the-knee (BTK) 
right femoropopliteal bypass using polytetrafluoroethylene (PTFE) for chronic peripheral artery disease (Ruth
erford Grade 3). He presented at the emergency department with septic arthritis of the right knee involving the 
previous PTFE femoropopliteal bypass. The graft was excised, and an insitu saphenous vein BTK femoropopliteal 
bypass was performed. Due to multiple recurrences of graft infection of the proximal anastomosis, an extra- 
anatomical cryopreserved arterial homograft reconstruction from the external iliac artery to the profunda 
femoral artery was necessary as a definitive treatment. At three years follow-up the patient is alive, with patency 
of both vascular reconstructions. 

Conclusion Despite aggressive treatment, managing vascular graft infections can be challenging, typically 
requiring a blend of surgical and medical interventions. Patient-specific surgical approaches, such as graft 
removal, infected tissue debridement andextra-anatomical reconstruction with biological grafts is crucial. In 
those patients with unavailable autologous veins, consideration could be given to a cryopreserved homograft due 
to its resistance against infections.   

1. Introduction 

Peripheral vascular graft infections (VGIs) following femoropopliteal 
prosthetic bypasses1,2 is relatively rare postoperative complication, with 
a reported incidence ranging from 2.5 % to 2.8 % but a significant limb 
loss and mortality risk.3 Current treatment of choice involves antimi
crobial therapy and radical surgical excision followed by in-situ recon
struction with autologous great saphenous vein (GSV) or other 

biological grafts.4 Due to the high rate of amputation, reinfection, and 
mortality risk (up to 45 % at five years), non-surgical options should be 
considered only in patients deemed unfit for surgery.5 

We report a case of an infected below-the-knee (BTK) femo
ropopliteal polytetrafluorethylene (PTFE) bypass, treated with an iliac- 
femoral extra-anatomical homograft bypass combined to in-situ femoro- 
popliteal BTK bypass and antimicrobial therapy in presence of recurrent 
peripheral VGIs. 

Abbreviations: BTK, Below-the-knee; BPP, Bovine pericardium patch; CFA, Common femoral artery; DUS, Duplex ultrasound; MRSA, Methicillin-Resistant 
Staphylococcus Aureus; PFA, Profunda femoral artery; PTFE, Polytetrafluorethylene; SAPT, Single antiplatelet therapy; VGI, vascular graft infections. 
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This case report has been described in line with the PROCESS 
guidelines.6 

2. Report 

We present the case of a 74-year-old Caucasian male with a medical 
history of hypertension, dyslipidaemia, chronic obstructive pulmonary 
disease, coronary artery disease and stage 3 chronic kidney disease. In 
2004, he underwent PTFE right BTK femoropopliteal bypass for chronic 
Rutherford Class 3 peripheral artery disease, due to an occlusion of the 
popliteal artery, at another centre. Since then, he started single anti
platelet therapy (SAPT). In November 2019, the patient underwent 
percutaneous drainage of a right pelvic lymphocele, performed by a 
urologist at another centre, which developed following bilateral pelvic 
lymphadenectomy performed during a radical prostatectomy for cancer. 
Despite the presence of fever and positive blood cultures, the patient was 
initiated on antibiotic therapy solely based on blood cultures, without 
conducting culture tests on the drained fluid. This decision was taken 
because of the multidisciplinary assessment of the postprostatectomy 
computed tomography (CT), which ruled out potential infectious 
involvement of the lymphocele. 

In January 2020, the patient self-presented to our emergency 
department, for the first time, with knee pain, current fever, and 
weakness. At the nasopharyngeal swab he tested positive for SARSCoV2. 
He was admitted with the diagnosis of right knee septic arthritis. Blood 
cultures were obtained, and he was transferred to the internal medicine 
department to start broad-spectrum antibiotic therapy. Subsequent 
blood cultures revealed Methicillin-Resistant Staphylococcus Aureus 
(MRSA), and targeted antibiotic therapy was immediately started. After 
nine days of treatment, blood cultures were repeated and turned nega
tive. A CT angiography (CTA) ruled out knee and body district coloni
zation, showing right knee joint effusion, with no sign of VGI. 

Arthrocentesis confirmed MRSA in joint fluid, guiding ongoing anti
biotic treatment according to the antibiogram. Following seven days of 
antibiotic therapy, the patient underwent arthroscopic debridement and 
drainage of the right knee by an orthopaedic surgeon. Joint fluid sam
ples collected during the surgery showed negative cultures in the sub
sequent days. Patient wasdischarged after 25 days, apyretic with 
reduced edema, but persistent knee pain and limited limb extension, 
without any other sign of recurrent infection. As recommended by the 
infectious disease specialist, he was discharged to a rehabilitation clinic 
to continue the long-term antibiotic therapy for up to 4 weeks after the 
debridement. 

In April 2020, the patient reported a fever after the end of the anti
biotic therapy period in the rehabilitation clinic. Blood cultures were 
performed and tested positive for MRSA, so targeted antibiotic therapy 
was restarted. On the same day, he tested positive for SARS-CoV2 and 
was readmitted to our emergency department with the diagnosis of 
persistent bacteraemia and SARSCov2 infection. At the admission, the 
right knee was slightly swollen, but no other signs of infection were 
present. In the suspect of an underlying recurrent infection of the knee, a 
PET-CT scan was performed and showed a VGI without any involvement 
of the knee (Fig. 1). In a surgical COVID setting,7 we proceeded to the 
radical excision of the infected graft, debridement of the surgical access 
sites, and reconstruction with an in-situ GSV BTK femoropopliteal 
bypass after common femoral artery (CFA) endarterectomy and bovine 
pericardium patch (BPP) angioplasty. On postoperative day 1, subcu
taneous low-molecular-weight heparin 4000 UI twice daily was started. 
Cultures of the graft samples collected during the surgery resulted pos
itive for Proteus mirabilis, so antibiotic therapy was continued based on 
the antibiogram. On postoperative day 7, the patient showed progres
sive anaemia associated with a slowly growing groin hematoma present 
since the surgery. CTA was performed, revealing no active bleeding but a 
compressing groin hematoma which was immediately surgically evac
uated without any sign of graft or patch detachement. Anticoagulation 
therapy was switched to prophylactic anticoagulation with Fondapar
inux 2,5 mg once daily, and the SAPT was suspended. Intraoperative 
samples were collected and tested positive for Klebsiella pneumoniae 
and Candida albicans; antibiotic therapy was then changed according to 
the antibiogram. On postoperative day 10, the patient presented a 
haemorrhagic shock caused by femoral patch detachment, probably due 
to a hidden recurrent VGI. In an emergency setting, after the resolution 
of the acute bleeding, since no biological or silver coated graft was 
available a PTFE bypass was performed extending proximally to the 
common femoral artery, just above the inguinal ligament, and distally to 
the femoral bifurcation with an end-to-end anastomosis. During the 
postoperative course, anticoagulation and SAPT were restarted. After 42 
days of recovery, he was discharged to the rehabilitation clinic to end 
the long-term antibiotic therapy without any relevant limb complaints. 

In July 2020, 10 days after the discharge, the patient was referred by 
the clinicians of the rehabilitation clinic to our emergency department 
for poikilothermic, painful, cyanotic, and pale right limb with recurrent 

Fig. 1. PET-CT scan. The FDG uptake confirms infection extending from the 
proximal (A) to the distal part (B) of the previous femoropopliteal bypass. 

Fig. 2. Patient’ clinical presentation with recurrent right groin hematoma (A) 
compressing the insitu vein bypass and determining poikilothermic, painful, 
cyanotic, and pale right limb (B). 
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groin hematoma (Fig. 2). Suspecting acute ischemia, a duplex ultra
sound (DUS) was performed, revealing a large groin hematoma com
pressing the saphenous graft causing a low flow in the in-situ bypass, 
confirmed by a CTA which showed a CFA anastomotic pseudoaneurysm 
raising the suspect of a recurrent VGI. Therefore, in an urgent setting, we 
decided to perform a complete radical excision of the previous PTFE 
graft, extensive debridement, and arterial revascularization with an 
extra-anatomical homograft cryopreserved bypass (cadaver femoral ar
tery) between the external iliac artery through the lateral course from 
the iliac crest, and the profunda femoral artery (PFA) laterally to 
sartorius muscle and a jump-bypass, with same homograft, from the PFA 
to the previous in-situ GSV bypass (Fig. 3A and B). Samples were 
collected from the previous PTFE graft and cultures resulted positive for 
Candida albicans, so a life-long targeted antifungal therapy was started. 
Postoperative DUS proved a complete restoration of the flow in the vein 
graft; so, the patient was discharged after 17 days with mild right limb 
paraesthesia but no claudication. The postoperative management was 
characterized by subcutaneous low-molecular-weight heparin 4000 UI 
once daily for four weeks combined with life-long SAPT. 

Follow-up was performed with clinical and DUS examinations at our 
centre at 1, 3, and 6 months and annually. At three-year follow-up, no 
new infections occurred, and DUS showed regular patency of the by
passes (Fig. 4). Nowadays, the patient’s clinical conditions allow him to 
be autonomous in everyday life. 

3. Discussion 

The possibility of saving the native graft depends not only on the 
extent of the infection but also on the type of microorganism involved8. 

Generally, excision of the graft is feasible if the anastomosis is preserved, 
according to the Samson classification, but it is not recommended if 
MRSA, P. aeruginosa, and multi-drug resistance microorganism are 
involved9 In this case our initial approach was in-situ reconstruction 
using autologous GSV after CFA BPP angioplasty. 

While the choice of a GSV in-situ bypass is widely accepted and 
recommended,4 recent literature supports BPP over autologous vein 
patch11. Nevertheless, a recurrence of VGI occurred, leading to patch 
detachment. A PTFE graft was used for limb salvage in an emergency 
with no alternative grafts. Recognizing infection recurrence risk, a ho
mograft was procured for potential emergencies. Despite targeted anti
biotic therapy, a new recurrence occurred, prompting treatment with an 
extraanatomical homograft, ultimately resolving the case. 

When autologous veins are unavailable, opting for a homograft can 
be justified by recognized benefits, including infection resistance, 
reduced surgery duration, and comorbidity during deep vein harvesting, 
however, limited availability and costs constrain its utilization and 
silver-coated graft is considered an effective and less expensive alter
native.10 Furthermore, extra-anatomical routing could be recommended 
when multidrug-resistant bacteria and a hostile zone due to recurrent 
surgery are present.4 Considering the complexity of surgery in high-risk 
population, this approach could be deemed safe and associated with 
acceptable long-term outcomes in terms of amputation-free survival rate 
and limb salvage, whether it involves lateral retrosartorius or obturator 
bypass. However, in contrast with our long-term follow-up, some con
cerns persist regarding long-term patency.12 Despite some literature 
reports risk for graft thrombosis, reinterventions and complications of 
these grafts and technique,5,13-15 in our case, at the 3-year follow-up, 
patency is maintained, and the patient has not undergone any reinter
vention or experienced any complications. Thus, we suggest, supported 
by evidence of acceptable midterm results,5 considering using homo
graft with extra-anatomical routing as a viable option in treating com
plex VGI. However, considering the lack of data and consensus on 
long-term outcomes, a careful and strict follow-up for this patient pop
ulation is necessary. 

4. Conclusion 

This case underscores the potential recurrence and resistance of VGI. 
An extra-anatomical route with an allograft could be viable for complex 
vascular reconstruction in infected and surgically. hostile fields. Early 
diagnosis, strict follow-up, targeted antibiotic therapy and a patient- 
tailored surgical approach, are crucial for favourable outcomes. 
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Fig. 3. Extra-anatomical cryopreserved homograft. Lateral (A) and medial (B) 
view of the extraanatomical homograft bypass between the external iliac artery 
and the profunda femoral artery (1) completed by a jump-bypass in homograft 
(2) from the profunda artery to the previous in-situ saphenous bypass (3). 

Fig. 4. Two years follow-up DUS exam. Patency of the extra-anatomical bypasses (A, B) and of the in-situ bypass (C).  
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