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ABSTRACT 
Patients on chronic hemodialysis (HD) required efficient arterio-venous access. Different types of vascular access 
are commonly used, such as native arteriovenous (AV) fistula, prosthetic AV graft, central venous catheter, or 
temporary and tunnelled cuffed catheters. Vascular access—related morbidity remains the major issue for pa- 
tients requiring long-term therapy. Vascular access infection constitutes the most challenging and life-threa- 
tening complication of vascular access and causes significant morbidity, loss of access and mortality. Vascular 
access infection is defined as local signs at the vascular access site or a positive blood culture with no know 
source other than the vascular access. The critical issue in the management of AV graft infection is the need to 
remove the infection and to maintain HD access with reduced morbidity. The diagnosis of infected AV graft is 
not always easy, especially with low-grade infection or atypical presentation. Fluorodeoxyglucose positron emis- 
sion tomography (FDG-PET) is an imaging method that uses a radioactively labelled tracer (18 fluorodeoxy glu- 
cose) which is taken up by tissue with high metabolic activity, such as neoplastic and inflammatory lesions. 
FDG-PET has been proposed to visualise localisation of infection in patients with suspected prosthetic graft in- 
fection. We report a case of methicilin resistant staphylococcus aureus (MRSA) hemodialysis access infection 
without local inflammatory signs diagnosed on the PET-CT. 
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1. Introduction 
Patients on chronic hemodialysis (HD) required efficient 
arterio-venous access. Achieving a durable and reliable 
vascular access is an important determinant of successful 
therapy. Different type of vascular access are commonly 
used, such as native arteriovenous (AV) fistula, prosthetic 
AV graft, central venous catheter, or temporary and tun- 
nelled cuffed catheters. Native AV fistula has been consi- 
dered the most favourable in terms of function, duration and 
absence of complications [1,2]. Vascular access—related 
morbidity remains the major issue for patients requiring 

long-term therapy. 
Vascular access infection can result from contamina- 

tion during the construction of the access, from the re- 
peated use of the access or intervention to prolong the 
use of access. It constitutes the most challenging and life- 
threatening complication of vascular access and causes 
significant morbidity, loss of access and mortality. After 
cardiovascular events, infections among dialysis patients 
account for 15% - 36% of all deaths and for about 20% 
of admissions [3]. 

The type of vascular access is a well-recognized risk 
factor for infection as demonstrated in several studies [4- 
6]. AV fistula have the lowest infection rate, followed by *Corresponding author. 
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AV graft, tunnelled cuffed catheter and temporary cathe- 
ter. AV graft have an incidence of infection from 11% - 
35% [7] with complications such as thrombosis, peri- 
graft hematoma and pseudoaneurysm that cause access 
loss in 60% while infection causes graft failure in 35% 
[8]. 

Vascular access infection is defined as local signs at 
the vascular access site or a positive blood culture with 
no know source other than the vascular access. The criti- 
cal issue in the management of AV graft infection is the 
need to remove the infection and to maintain HD access 
with reduced morbidity. Treatment usually involves in- 
travenous antibiotics and graft excision. Staphylococcus 
aureus is the most common organism found in case of 
AVFistula and AV graft [9]. 

The diagnosis of infected AV graft is not always easy, 
especially with low-grade infection or atypical presenta- 
tion. In addition to clinical signs, evaluation of infection 
parameters and blood cultures should be done. To assess 
the extent of the involvement ultrasonography examina- 
tion, computed tomography scanning, magnetic reson- 
ance imaging can be performed, however the predictive 
value for vascular prosthetic infection with either one of 
theses diagnostic tools is relatively low [10]. 

Fluorodeoxyglucose positron emission tomography 
(FDG-PET) is an imaging method that uses a radioac- 
tively labelled tracer (18 fluorodeoxy glucose) which is 
taken up by tissue with high metabolic activity, such as 
neoplastic and inflammatory lesions. (Wahl R. Principles 
of cancer imaging with fluorodeoxyglucose. In: Wahl R., 
Buchanan J (eds). Principles and Practice of Positron 
Emission Tomography. Philadelphia, PA: Lippincott Wil- 
liams & Wilkins, 2002; 100 - 110). At the beginning, the 
observation that FDG accumulates at the sites of infec- 
tion and inflammation has been considered as a poten- 
tial source of false-positive results in the diagnosis of 
cancer. Actually FDG-PET is increasingly used to assess 
patients with infectious and inflammatory disorders. 
FDG-PET has been proposed to visualise localisation of 
infection in patients with suspected prosthetic graft in- 
fection [11,12]. 

We report a case of methicilin resistant staphylococcus 
aureus (MRSA) hemodialysis access infection without 
local inflammatory signs diagnosed on the PET-CT. 

2. Case Report 
We present the case of an 81-year-old patient on dialysis 
since 2008 for a terminal renal insufficieny due to a di- 
abetic and hypertensive nephropathy. Among the rele- 
vant comorbidities he suffers from COPD, a hyperten- 
sive cardiopathy with left ventricule hypertrophy, and a 
metabolic syndrome. 

He began haemodialysis on a native AVFistula, who 
was proximalised and finally replaced by a prosthetic 

ePTFE AVFistula on the left arm. 
While treated with ciproxin for an MRSA urinary tract 

infection, he developped a painful swollen right wrist 
with an inflammatory syndrome (CRP 70, leucocyts 12) 
without fever. The first hypothesis was a septic arthritis 
of the wrist who could not be exculded because of non 
conclusive puncture. In the meanwhile all the hemocul- 
tures became positive for a MRSA. To exculde an infec- 
tion of the AVF, an Ultra Sound was performed and 
showed partially thrombosed small aneurysms without 
collection or signs of infection. A transthoracic ultra- 
sound excludes an endocarditis. 

The appreciation at the time was a MRSA bacteriemia 
of urinary origin with a suspicion of septic arthritis. The 
patient received vancomycin adapted to his renal func- 
tion and it was decided to do a clinical follow-up.  

In front of a persistant bacteriemia despite the target 
Antibiotic during 6 days, we decided to performed a PET 
CT that reveals the presence of 3 focal FDG uptake on 
the arteriovenous graft (Figures 1 and 2). 

3. Results 
The patient was treated with total graft exision. No pus 
was found peroperatively and the prosthesis was well 
incorporated without anastomotic pseudoaneurysms. On 
the prosthetic loop, two aneurysms containing thrombus 
were found, according to the ultrasound. 
 

 
Figure 1. PET CT: Focal FDG uptake on the arteriovenous 
graft. 
 

 
Figure 2. CT: Arteriovenous graft. 
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After negative blood culture, a new prosthetic AV fis- 
tula was then created on the right forearm together with a 
cuffed tunnelled catheter. 

Microbiological exam of the excised prosthesis was 
positive for a MRSA. The vancomycin was continued for 
a month. 

We encountered no problem regarding the wound 
healing and the patient was discharged 15 days later, 
with normalized laboratory tests and a functioning right 
arm fistula. 

4. Discussion 
Prosthetic bypass graft is an irreplaceable material in 
patients with no suitable superficial veins. With his high 
morbidity incidence rate, vascular access infection has a 
significant impact on the morbidity and mortality in HD 
patients. Therefore early and reliable diagnoses are ne- 
cessary to provide adequate treatment and avoid further 
complications, such as anastomotic bleeding, sepsis or 
even death.  

Diagnosis of graft infection is usually established ac- 
cording to clinical findings. However, some cases have a 
subtle and non specific clinical presentation, with non- 
specific conventional imaging findings, that make the di- 
agnosis difficult. 

The gold standard for the diagnosis of infected vascu- 
lar prosthesis is still the CT scan, which has good diag- 
nostic accuracy in patients with advanced graft infection, 
but fails in low-grade infection. Fiorani [13] et al. de- 
scribed that CT is accurate in diagnosing advanced graft 
infection such as periprosthetic abscess or in case of aor- 
toenteric fistula, but not in low-grade infection. The ad- 
vantages offered by FDG-PET include the completion of 
the examination within a short period of time, high inte- 
robserver agreement, low radiation dose and high speci- 
ficity for assessment of cellular metabolic activity of the 
inflammatory process rather than assessment of perfusion 
or edema as indirect evidence for cellular activity [14]. 
FDG-PET alone has a high sensitivity for detecting vas- 
cular graft infection but it lacks specificity when com- 
pared to CT [15]. Adding CT to PET can increase speci- 
ficity when evaluating graft infection. 

Some published series have evaluated the usefullness 
of FDG-PET in the diagnosis of vascular graft infection. 
Fukuchi et al. [15] compared the efficacy of FDG-PET to 
CT in patients with suspected aortic graft infection. They 
conclued that identification of the characteristic FDG 
uptake pattern (diffuse and intense) as a diagnostic crite- 
rion on FDG-PET is superior to those on CT. Keidar et al. 
[16] assess the performance of PET/CT for the diagnosis 
of an infectious process and its localization to the vascu- 
lar graft or to the adjacent soft tissue. Their conclusion 
was that FDG-PET/CT is a reliable noninvasive imaging 
modality for the diagnosis of vascular graft-related infec- 

tion. The precise anatomic localization of increased FDG 
uptake enables accurate differentiation between graft and 
soft-tissue infection.  

5. Conclusions 
Vascular hemodialysis graft infection (VHGI) is a severe 
complication. Therefore, early and reliable diagnoses are 
necessary to provide adequate treatment and avoid fur- 
ther complications, such as anastomotic bleeding orsepsis, 
which can results in limb loss or even death. 

FDG-PET/CT is emerging as a promising tool to 
detect VHGI in patients. FDG-PET alone has a high sen-
sitivity for VHGI, butitlacks specificity when compared 
to CT. Thus, adding CT to the PET camera can increase 
specificity when evaluating this complication. 

No study describes the use of PET for diagnosis of an 
arteriovenous prosthetic fistula. However, similitude be- 
tween the prosthesis suggests that FDG-PET/CT has the 
same value for AV graft than for limb bypass or aortic 
grafts. Further studies are mandatory to define the use of 
PET/CT in clinical strategies more precisely and to as- 
sess its accuracy in the diagnosis of AV fistula infection. 
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