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Limitations of the diameter criterion

mean = 5.31 cm 90 | Spontaneous AADA
0 -~ Retrograde AADA
- o
= -
ﬁ i 100 =
= 1| £ n
£ g 80 i
E |
BT . = 'ﬂi = 52.9mm
E‘n;_é..‘ 2 0] g +12.8mm (+32%)
g3 * Hinge point at 6.0 cm © y % PO
g8 10 {p = 0.005) a0 | £
EE § o
a L . - —_— | 20 i
4 5 i 7 ] | w0
| o . -
M:m‘m ﬁu (cm} T " 2% 3034 1519 4044 4549 5054 5559 6064 6569 =70 m 1 Slaie / '\\\
Ascending Diameter (em) Post-Dissectiop” AN
)

Coady MA et al. JTCVS 1997 Pape L et al. Circulation 2007 Rylski B et al. JACC 2014



INVITED EXPERT OPINION
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Aortic dimensions as predictors of adverse events
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Note:

Most ATAAD intimal tears develop transversal
to the aortic axis, suggesting mechanical
failure of the tissue in the longitudinal direction

Thubrikar MJ, Agali P, Robicsek F. Wall stress as a possible
mechanism for the development of transverse intimal tears in
aortic dissections. J Med Eng Technol 1999;23:127-34
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 Elongation of the aorta can alter its geometry in different ways, in terms of angulation
of the 3 aortic segments of root, mid-ascending, distal ascending/proximal arch

* All ECG-gated angio-CT scans of the aorta performed for routine practice between
August 2018 and March 2020

* Excluded: arch and descending aneurysms or dissections, patients with previous cardiac
surgery or EVG; jatrogenic ATAAD; age <18 or >89

* 180 patients overall - 3 groups:
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» Aortic diameters in multiplanar reconstruction (MPR) at the root, STJ, mid-ascending (at
the centre of pulmonary trunk section), distal ascending-arch transition (at BCA take-off)

* Length of the root (from annular plane to STJ plane) and of the tubular ascending (from
STJ plane to the take-off of the BCA) at the centreline in curved MPR*
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* Angles between the segments (root to mid-ascending, “Root-Asc angle”; mid-ascending
to distal asc/proximal arch transition, “Asc-Arch angle”) were measured in coronal view
using 2-D thick slab mode with volume rendering and Cobb’s Angle plug-in

 Intra- and inter-observer variability of duplicate angle measurements were verified in a
small sample of pts by interclass correlation coefficient calculation and Bland-Altman plots
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Clinical characteristics
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Normal Aorta
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Measuring root length and ascending
length separately seems justified also
by the significant correlations that
were found between each segment’s
length and diameter




Angulation of the aorta in aneurysms vs ATAADs
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Typical geometry
of elongated non-
dilated ageing
aorta
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Typical geometry of
elongated aneurysmal
aorta, with narrowing of

the Root-Asc angle

Typical geometry of
elongated dissected
aorta, with narrowing of
the Asc-Arch angle



Asc-Arch Angle

180°

160°

=
S
=

-
[~
o

100°

80°

o 0 g i o |
o g ; o
o " .0
i )
0 1 I
oo i 8 . °
o . 10
) i
¢ o =t
o ° %0 0 | o?
° i 1
8 (o] o A
o [¢] °© 4 o
° 5 o ood!b
o %00 o > 15 a0
---------- S o0 O BB O o |
Co o OO 0o !
Og 0o
o 3 "o (o] . e5)
80 o o o0
o P e} o :
o o O o 0 @ o
(o] o o o
52 @ o© O . o
- e o ©
oQ
@ ° 0 o
o © o b
1 I ; T
30 mm 40 mm 50 mm 60 mm

Maximum diameter

O Normal
© Aneurysm
O ATAAD

In a larger study population
(n=354, including 157 ATAADs):
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Focusing on the shape of aortic dilatation

* In the non-dissected aortas (n=145), an Asc-Arch angle<130°was associated with
increased root length (24mm vs 20mm, p<0.001)

* In mildly to severely dilated aortas (114 pts with diameter >40mm): the root phenotype
dilatation (both with TAV and BAV) was associated with significantly narrower Asc-Arch
angle (118 vs 136 degrees) compared to the ascending phenotype

Ascending phenotype, Ascending phenotype, no Root phenotype, no Root phenotype, [
ascending elongation ascending elongation AA root elongation AA root elongation AA ]
AA angle= 142° angle= 140° angle= 126° angle= 120°
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ORIGINAL RESEARCH

Root Dilatation Is More Malignant Than
Ascending Aortic Dilation

Paris D. Kalogerakos "', MD, PhD; Mohammad A. Zafar '/, MD; Yupeng Li “&, PhD; Sandip K. Mukherjee, MD;
Bulat A. Ziganshin, MD, PhD; John A. Rizzo, PhD; John A. Elefteriades "=/, MD, PhD (Hon)
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* The aorta undergoing elongation can present either increased root-to-
ascending or ascending-to-arch angulation

* The Asc-Arch angle narrowing is associated with ATAAD

* In dilated aortas, increased root length, as observed in root phenotype
dilatations, is associated with narrower Asc-Arch®

* The Asc-Arch angle might represent a morphological marker of the risk
of ATAAD

» Being a very sensitive criterion, it could be used in combination with the
diameter, which is more specific but less sensitive
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