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Importance of vascular graft/endograft infection (VGEI)

• Low frequent disease with incidence 0.6-5%

• High morbidity 

• High mortality 25 - 88%
• < 30% within first year after surgery
• < 70% within first year after conservative treatment 

• Timely + accurate assessment/ diagnosis (VGEI) crucial for a favorable outcome

Eur J Vasc Endovasc Surg 2015; 49:581-585
 J Vasc Surg 2006;44:38-45
Am J Surg 2010; 200: 47-52



VGEI diagnosis is challenging and no one gold standard

• Non specific FitzGerald criteria 
• Abdominal and Peripheral VGEI

• Modified Duke criteria to thoracic VGEIs with composite grafts
• Thoracic aorta

• MAGIC CRITERIA
• Aorta 

• ESVS Guidelines “suggest” use of MAGIC criteria for VGEI
• Abdominal and Thoracic Aorta, and peripheral

FitzGerald et al. Journal of Antimicrobial Chemotherapy 2005; 56, 996–999
Li et al. Clin Infect Dis. 2000; 30: 633-638
Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763
Chakfe et al. Eur J Vasc Endovasc Surg 2020;59:339-84.



Management of Aortic Graft Infection Collaboration (MAGIC) 
Clinical/Surgical criteria

Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763
Dorigo et al. Eur J Vasc Endovasc Surg 2003, 26(5): 512-518

>/= 38°



Management of Aortic Graft Infection Collaboration (MAGIC) 
Radiology criteria

Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763
Davila et al. J Vasc Surg 2015;62:877-83.
Vicareti, M.  2020, Vascular Graft Infections; https://doi.org/10.1007/978-3-030-43683-4_29

>/= 7 weeks>/= 3 months

https://doi.org/10.1007/978-3-030-43683-4_29


Management of Aortic Graft Infection Collaboration (MAGIC) 
Laboratory criteria

Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763
Spyros et al. Eur J Vasc Endovasc Surg 2019;57(1):149

Organisms recovered from

Explanted graft Intra OP Guided aspiration



• AGI is diagnosed if there is
• one major 
AND
• any criterion (major or minor) from another category.

• AGI is suspected if there is presence
• a single major criterion 
OR
• two or more minor criteria from different categories. 

Management of Aortic Graft Infection Collaboration (MAGIC) 
criteria

Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763



Management of Aortic Graft Infection Collaboration (MAGIC) 
criteria. Potential use as

Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763

1. Practical diagnostic standard,
2. Essentials for comparing clinical management strategies, 
3. Essentials for trial design,
4. Tool to develop evidence-based guidelines. 

BUT, still requires validation 
- that is planned in a multicenter, clinical service database 

supported by the Vascular Society of Great Britain & 
Ireland



Management of Aortic Graft Infection Collaboration (MAGIC) 
criteria. Validation for VGEI in the VASGRA study

Lyons et al. Eur J Vasc Endovasc Surg 2016;52(6):758-763
Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

Retrospective analysis

- To validate the MAGIC criteria 
for VGEI diagnosis in VASGRA 
study

- To evaluate the accuracy of 
MAGIC criteria for a different 
VGEI location



VASGRA: Prospective open observational cohort of patients 
after vascular graft surgery

Interdisciplinary approach 

Vascular surgery, Infectious Disease Service, Microbiology, Radiology, 

Surgical Pathology



VASGRA: Prospective observational cohort of patients after 
vascular graft surgery

- >18 years
- vascular graft 

implantations 
- Operated at UHZ
- 4.2013- 9.2019

- Image:
- CECT

- Laboratory tests

- Image: 
- FDG PET/CT
- CECT
- CEPET/CT 
(In 89% suspected/confirmed VGEI
In 100% rejected VGEI)

- Laboratory (CRP, SE, WBC)
- Blood/tissue culture
- Serology, if culture negative

REGULAR 

VGEI 
Suspected

Re-admission 

Follow- up controls



• VEGI is defined as presence at the least one of parameter in each category
• Clinical (as MAGIC major criteria) AND
• Imaging CEPET/CECT with focal FDG activity AND at least one CT 

criterion(Fluid >/= 3months, Gas >/= 7 weeks after OP, fat stranding, 
and contrast enhancement); No cutoffs defined AND
• Laboratory Positive blood cultures (two for contaminant pathogens; 

one for “non-contaminant pathogens”) in a patient with a vascular 
graft. 
• PCR  (Coxiella burnettii, Bartonella spp.) and Serology
• Microorganisms shown on stain
• Histopathological material
• Elevated inflammatory markers (CRP, WBC)

VASGRA Cohort Study and Definitions

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257
Husmann et al. Eur J Vasc Endovasc Surg 2015;49(4):455-64



• VEGI is suspected as presence
• Elevated inflammatory markers AND
• Unexplained fluid collection without focal FDG uptake around the 

vascular graft (>/= 3 months after insertion) 
OR
• Positive blood cultures (two for contaminant pathogens; one for “non-

contaminant pathogens”) in a patient with a vascular graft. 

• Control patients
• with the same graft site location, clinical visit, Labor, Imaging +/- 2 weeks

VASGRA Cohort Study and Definitions

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257



VASGRA Cohort Study: Patients and characteristics (257)

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257
Samson RH, et al. JVS 1988; 8:147-53

DISEASED (137 patients) NOT DISEASED (120 patients) P value

DEFINITE VGEI SUSPECTED  VGEI REJECTED VGEI Control Patients

Number 135 2 35 85

Male 114 2 31 668

Emergency 33 0 8 4 <.001

Abdominal Aorta 52 2 31 66 <.001

Thoracic Aorta 44 0 2 10 <.001

Peripheral arteries 40 0 2 1 <.001

Samson II Samson III-IV Samson V



Distribution MAGIC criteria within VASGRA definite VGEI (135)

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

102/135 (75.6%) at least 2 major MAGIC criteria
27 (26.5%) all 3 MAGIC Categories 
54.9% Clinical + Laboratory major 
11.7% Clinical + Radiological major
6.9% Radiological + Laboratory major

24/135 (17.8%) 1 major + 1 minor MAGIC criteria
14 Clinical major 
6 Radiological major  
4 Laboratory major 

8/135 (5.9%) 2 minor criteria from different 
categories
1/135 (0.7%)  0 MAGIC criteria
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1/135 (0.7%)  “0” MAGIC criteria

Confirmed VGEI according to MAGIC  



MAGIC criteria distribution within VASGRA definite VGEI (135)

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

102/135 (75.6%) at least 2 major MAGIC criteria
27 (26.5%) all 3 MAGIC Categories 
54.9% Clinical + Laboratory major 
11.7% Clinical + Radiological major
6.9% Radiological + Laboratory major

24/135 (17.8%) 1 major + 1 minor MAGIC criteria
14 Clinical major 
6 Radiological major  
4 Laboratory major 

8/135 (5.9%) 2 minor criteria from different 
categories
1/135 (0.7%)  “0” MAGIC criteria

Suspected VGEI according to MAGIC  

Rejected VGEI according to MAGIC  

Confirmed VGEI according to MAGIC  



Comparison MAGIC and VASGRA status for definite VGEI

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

MAGIC and VASGRA definite VGEI (135)

126 (93.3%) in line and confirmed VGEI
5 (3.7%) was in VASGRA rejected
3 (2.2%) was in VASGRA control

1  (0.8%) was also suspected 



Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

Comparison MAGIC and VASGRA status for suspected VGEI (48)

Delay in surgery 

Overtreatment: surgery and/or AB Tx,
 patients discomfort

MAGIC and VASGRA suspected  VGEI (48)

25/48 (52.1%) rejected by VASGRA 
8/48 (16.6%) confirmed by VASGRA
14/48 (29.2%) control by VASGRA
1/48  (2.1%) was also suspected 

Using the MAGIC criteria: 1.overestimation of suspected VGEI, 
                                              2. higher “diseased” patients 71.2%



Comparison MAGIC and VASGRA status for rejected  VGEI

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

MAGIC and VASGRA rejected VGEI (35)

into the suspected (25)
definite VGEI (5)

Further modifications are suggested 



Accuracy of MAGIC criteria by graft location with/without VGEI

Anagnostopoulos et al. Eur J Vasc Endovasc Surg 2021; 62:251-257

[Definite + Suspected] vs [Rejected + Control]
         135 +48 = 183                    6+68 = 74

Definite vs [Suspected + Rejected + Control]
   135                      48+6+68 = 122

Sensitivity 99% Specificity 61% Sensitivity 93% Specificity 93%

257 patients with/without VGEI

Sensitivity 100% Specificity 62%

Specificity 42%

Specificity N/A

Sensitivity 98%

Sensitivity N/A

Overall

Abd. Aorta

Thorax Aorta

Peripheral

Specificity 92%

Specificity 100% 

Specificity 67%

Sensitivity 94%

Sensitivity 86%

Sensitivity 100%

[Diseased] vs [Not Diseased]

Composition of diseased and Not-diseased 
If “suspected” is diseased: low specificity 

Composition of diseased and Not-diseased 
If “suspected” is Not diseased: high specificity 



Conclusion 

1. The current MAGIC criteria offer good sensitivity and specificity 
in the context of true VGEI.

2. The current MAGIC criteria offer reduced specificity for a 
suspected VGEI.

3. To improve the accuracy, further modifications of the MAGIC 
criteria should be evaluated.

4. Despite of al criteria, the multidisciplinary management is a 
necessary for decision making 
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