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The Pericles Registry
• 517 patients from 13 

centers.
• Mean Follow-up of 17 

Months
– 94% Primary Patency of 

898 Chimney grafts
– Mean Sac Regression = 4.4 

mm
– No aortic ruptures
– Overall survival of 79%

Donas, et al. Ann Surg. 2015 262:546-53



The Pericles Registry

• Type IA Endoleaks
– Intra-operative = 7.9% 
– Late/Persistent = 2.9%

• Average Seal Length = 
21 mm

• Average Infrarenal neck 
= 4.8 mm

Donas, et al. Ann Surg. 2015 262:546-53



Average Pericles Neck

4.8 mm “Standard” Seal

21 mm Total Seal 16mm “Parallel” Seal

Parallel Endografts



Defining Boundary Parameters



Minimal Neck Requirements?

4.8 mm “Standard” Seal

21 mm Total Seal 16mm “Parallel” Seal

Parallel Endografts



What Constitutes “Neck” 
Length?



Abrupt Transition

Discreet Neck



Gradual Increasing Diameter 

Christmas Tree Shape



Two Very Different Neck Qualities



Anatomic Severity 
Scoring Systems

• Shown to have utility in 
predicting adverse 
outcomes.

• Are they adequate for 
defining boundary 
parameters? 

Chaikof, et al. J Vasc Surg. 2002; 35:1061-6



Antiquated?

Chaikof, et al. J Vasc Surg. 2002; 35:1061-6



A New Classification and 
Reporting System for Aortic Neck



Four Grades of Neck Quality
• Grade A = Healthy
• Grade B = Adequate
• Grade C = Marginal
• Grade D = Diseased



Variables For Determining Quality?

• Reverse Taper
• Calcification
• Atheroma
• Thrombus

Combine As One (C/A/T)



Neck Quality (Worse of the Two)
Reverse Taper Calcification/Atheroma/Thrombus

Grade A
(Healthy) None < 1 mm Thick AND < 10% Circumference

Grade B
(Adequate) <2 mm < 2 mm Thick AND < 40% Circumference, 

but not Grade A

Grade C
(Marginal)

2-5 mm 2-5 mm Thick OR >40% Circumference

Grade D
(Diseased) >5 mm 2-5 mm Thick AND >40% Circumference, 

or >5 mm Thick any % Circumference



Two Very Different Neck Qualities

Grade A Grade D



Variables that are 
Independent of Quality

• Diameter
• Length
• Angulation



Two Very Different Neck Qualities

4 mm of 
Grade A

4 mm of 
Grade D



Determining Length of Reverse Tapered Necks

27 mm

23 mm

30 mm

27 mm

• Based on Sealing 
Diameter of the 
Aortic Endograft
(Endograft Diameter 
minus 2 mm)



Reporting
• A seal zone may be comprised of multiple segments of 

varying grade.  
– For instances, the first 5 mm may be Grade A, the next 5 mm 

may be Grade B, the next 5 mm may be Grade C, or any other 
number of combinations.  

• However, additional segments should only be reported in 
short necks.  
– If at least 15 mm of a Grade A and/or Grade B seal zone is 

present, then additional Grade C or D segments should be 
considered irrelevant and not reported.  

• If a seal zone is to be subdivided into multiple grades, then 
the segments should be listed from proximal to distal.  
– The center line length of each segment should be reported
– As well as the aortic diameter at the most proximal and distal 

points of each segment. 



Grade H
If a second, more distal seal zone 
is present (hourglass shape), then 
that segment will be reported as 
Grade H and documented in 
terms of centerline length, 
smallest aortic diameter, and 
length from the lowest renal 
artery.  

Again, Grade H segments will be 
considered irrelevant (and not 
reported) if at least 15 mm of a 
Grade A or B seal zone is present.



Type I(H) Endoleak



Measuring Angulation

Chaikof, et al. J Vasc Surg. 2002; 35:1061-6



Overall Difficulty



Tortuosity Index

L1 ÷ L2



Angulation
• Alpha Angle

– Immediate Suprarenal
– Immediate Infrarenal

• Beta Angle
– Immediate Infrarenal
– Body of Aneurysm

• Alpha-Beta Distance
– Length between the 

vertices of the the 
Alpha and Beta angles

• Sigma Angle
– Immediate Suprarenal
– Distal Thoracic

Alpha

Sigma

Beta



The Pericles Reporting System

• Grade A = 3 mm
• Grade D = 10 mm
• Grade H zone 6 cm distal 

to the renals
• Alpha angle = 60 degrees
• Beta angle = 40 degrees
• α-β distance = 6 cm
• Sigma Angle = 0 degrees



The Pericles Classification

• Grade A = 3 mm
• Grade D = 10 mm
• Grade H zone 6 cm distal 

to the renals
• Alpha angle = 60 degrees
• Beta angle = 40 degrees
• α-β distance = 6 cm
• Sigma Angle = 0 degrees



Neck Quality (Worse of the Two)
Reverse Taper Calcification/Atheroma/Thrombus

Grade A
(Healthy) None < 1 mm Thick AND < 10% Circumference

Grade B
(Adequate) <2 mm < 2 mm Thick AND < 40% Circumference, 

but not Grade A

Grade C
(Marginal)

2-5 mm 2-5 mm Thick OR >40% Circumference

Grade D
(Diseased) >5 mm 2-5 mm Thick AND >40% Circumference, 

or >5 mm Thick any % Circumference



Appropriate Cut-Off Points?
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