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Web addenda
Section 4.3 Imaging: Web Table 1

Web Table | Measurement of ‘normal’ aortic diameter with various imaging techniques*

Authors/year ~ Sample size Age Imaging Anatomical landmark of the aorta Absolute diameters Indexed values
(reference) (n) range modality (mm) (mm/m?)
(years)

Abdominal aorta 18£2/19+2
. . . N/A
(portion superior to coeliac trunk) (females / males)
Abdominal aorta
(between coeliac trunk and superior 17227192 N/A
. (females / males)
mesenteric artery)
. "o Abdominal | hodominal 2orta : 16£2/18+2
Fleischmann (prospective study, , (between superior mesenteric artery N/A
) 19-67 | helical CT (females / males)
etal,2001® | healthy subjects) aniogram and first renal artery)
808 Abdominal aorta 1322/15%2
N N/A
(proximal infrarenal segment) (females / males)
Abdominal aorta 13£1/15%1 NA
(distal infrarenal segment) (females / males)
Abdominal aorta 8x1/10%1 NA
(denotes iliac arteries) (females / males)

43
Svensson (marfan syndrome
et al., 2002 subjects / 2| with
aortic dissection)

|
NA Chest-CT | Ascending aorta 2
|

S 3 53 S
L1 L I T [

2 (57%)

Mean 52, Mean 28,

Range 35-110 Range 14-101

344 n=129(32%) <200 n=58 (14%
S 410 CT.MR, 45-54: n= 155 (38%) | 200274 n= 195 (48%

(retrospective study) | 9-93 TTE,TOE, | Thoracic aorta

)

)

et al, 2006 55-64: n=68 (17%) |27.5-349: n=88 (21%)
)

angiography 65-74. n=32 (8% |350-424: n=47 (12%
375 n=26 (5%) |425-499: n=13 (3%)
2500:  n=9 (2%

Aortic root 29+£2/32%3 NA
103 e (short axis) (females / males)
Lin (consecutive healthy Ascending aorta 28+4/28+3
2 ) 51 %14 |(end N/A
et al., 200! patients) distolic) (pulmonary artery level) (females / males)
Descending thoracic aorta 20+£2/22+£2 NA

(pulmonary artery level) (females / males)
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Authors/year
(reference)

Mao
et al,, 2008%

Kilsch
etal,2010%

Rogers
etal,2013%

Sample size

(n)

1442

(consecutive healthy

patients)

4129

(population-based
study [Heinz Nixdorf
Recall])

3431

(participants in
Framingham Heart
Study)

Age
range
(years)

45-75

Imaging
modality

MSCT/
EBCT

(end systolic)

EBCT
Non-
contrast,
diastole

MSCT
Non-
contrast
Early diastole

Anatomical landmark of the aorta

Ascending aorta
(pulmonary artery level)

Absolute diameters

(mm)

3l£4/34+4
(females / males)

Indexed values
(mm/m?)

N/A

Ascending aorta 35+4/37+4 193+2/182+2
(pulmonary artery level) (females / males) (females / males)
Descending thoracic aorta 25+3/28+3 139+2/142+2

(pulmonary artery level)

(females / males)

(females / males)

Ascending aorta 32+4/34+4
N/A
(pulmonary artery level) (females / males)
Descending thoracic aorta 23+3/26+3
N/A
(pulmonary artery level) (females / males)
Infrarenal abdominal aorta
(one slice level 5 cm above the aorto- 1722719 %3 N/A
e . (females / males)
iliac bifurcation)
Lower abdominal aorta (I slice level
above the bifurcation of the abdominal R N/A

aorta into the common iliac arteries)

(females / males)

Wanhainen
et al.,, 2008?

231

(prospective
population-based
study)

700

" 34+4/40+4
Ascending aorta e N/A
. 28+£3/32%3
Descending aorta o) N/A
. 27+£3/303
Supraceliac aorta i) N/A
27+3/28+3
Suprarenal aorta b i) N/A
Largest Infrarenal abdominal aorta 2£3/24%5 N/A
(females / males)
Aortic bifurcation R N/A

(females / males)

Turkbey
etal,2013%

3573
(population-based
study (MESA))

45-84

Ascending aorta

(ascending aorta luminal diameters
at the level of the right pulmonary
artery)

31£3/33+4
(females / males)

N/A
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Authors/year
(reference)

Reed
etal,
199348

Biaggi
etal,
2009

Mirea
etal,2013%

Sample size

()

182
(exceed 95" percentile
for height)

1799
(consecutive subjects
with normal cardiac

findings)

500
(consecutive subjects)

Age
range
(years)

17-26

20-94

48+ 18

Imaging
modality

Aortic root

Anatomical landmark of the aorta

Absolute diameters
)

27+3/32+4
(females / males)

Indexed values
(mm/m?)

14+2/15+2
(females / males)

Ascending aorta

Sinuses of Valsalva 31£3/34+3 18+2/18+2
(females / males) (females / males)
30£3/32+4 18£2/18%2

(females / males)

(females / males)

Annulus 1722/ 19-25 12 1/12%1
(females / males) (females / males)
Sinuses of Valsalva 23-32/27-37 17+£2/17%2
(females / males) (females / males)
S e 19-28 / 22-32 15+2/14+2
(females / males) (females / males)
e e 23-33/25-36 17+2/16%2
(females / males) (females / males)
Aortic arch 16-24 / 17-25 12£2/11%1
(females / males) (females / males)
8+1/7+1
Angle NIA (females / males)

Vriz
etal,2013%*

422
(healthy volunteers)

16-90

Annulus 19£2/21+2 I/ £1
(females / males) (females / males)
Sinuses of Valsalva 28+2/32+4 17+2/16%2
(females / males) (females / males)
S e 23+3/26+4 14+ 1/14%2
(females / males) (females / males)
Proximal ascending aorta 26+4/28+4 16+£2/15+2
(females / males) (females / males)
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Authors/year
(reference)

Wilmink
et al., 1998%

Freiberg
et al,, 2008>

Sample size

(n)

11336
(population-based
screening programme)

4734
(prospective cohort

study)

Age
range
(years)

50-95

755

Imaging
modality

Two study
groups
(Rotterdam /
Huntingdon)

Anatomical landmark of the aorta

Infrarenal abdominal aorta

Infrarenal abdominal aorta

Absolute diameters
(mm)

16+3/20%6vs.
2+5
(females / males)

17+1/20+3

(females / males)

Indexed values
(mm/m?)

N/A

N/A

CHD = coronary heart disease; CT = computed tomography; EBCT = electron beam computed tomography; LVOT = left ventricular outflow tract; MESA = Multi-Ethnic Study
of Atherosclerosis; MSCT = multislice computed tomography; NA = not applicable; SMA = superior mesenteric artery. (Provided by H Kalsch, Department of Cardiology, Essen)

Sections 4.3 Imaging, to 4.3.2.1, Transthoracic echocardiography: Web Figure 1

Web Figure | Parasternal long-axis and suprasternal imaging of the aorta indicating the points of diameter measurements of the aortic root
and aortic arch for transthoracic echocardiography: sinuses of Valsalva; sinotubular junction; ascending aorta; the diameter of the aortic ring
(as indicated). AO = aorta.
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Sections 4.3 Imaging, to 4.3.2.2, Transoesophageal echocardiography: Web Figure 2

Web Figure 2 Transoesophageal echocardiographic long-axis and cross-sectional image of the ascending and descending aorta, indicating the
points of diameter measurements: sinus of Valsalva, beginning of the ascending aorta, ascending aorta at the level of the right pulmonary artery; the
diameter of the aortic ring. AO = aorta; LA = left atrium; LV = left ventricle; rPA = right pulmonary artery.

Sections 4.3 Imaging, to 4.3.2.3, Abdominal ultrasound: Web Figure 3

Web Figure 3 Cross-sectional and long-axis imaging of the abdominal aorta indicating the points of diameter measurements.
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Sections 4.3 Imaging, to 4.3.5, Magnetic resonance imaging: Web Figure 4

(b)

Web Figure 4 Long-axis and cross-sectional imaging of the aorta indicating the points of diameter measurements of the ascending and descend-

ing aorta for magnetic resonance imaging. (Provided by F Nensa, the Institute of Radiology of the University Essen-Duisburg, Germany.)

Section 4.3.6 Aortography: Web Figure 5

Right vertebral artery Left carotid artery

Right carotid artery Thyreocervical artery

Right subclavian artery

Brachiocephalic artery Left vertebral artery

Aortic arch Left subclavian artery

Right internal mammary artery Left internal mammary artery

Left coronary artery Descending aorta

Ascending aorta Intercostal arteries

Right coronary artery

Aortic bulb

Web Figure5 Schematicdrawing ofthe aorticarch with the supra-aortic vessels froma left anterior projection. (Modified from Dyer R. Thoracic
Aortography. In: Handbook of Basic Vascular and Interventional Radiology.New York: Churchill Livingston; 1993).
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Section 4.3.6 Aortography: Web Figure 6

Aberrant

RS
RCC

L

\
Common Stem 1
Common Stem 4 \ \ N\

\V} , /Common Stems

\ Origin of RCC

.
Origin of RS
viI ’

-

Web Figure 6 Aorticarchanomalies Types |-VIIl. Typelisthe normalaortic arch foundin 64.9—94.3% of cases. The presence of an equine trunk
in Type Ilis not shown as well as the separate origin of the left vertebral artery in Type lll (from Natsis KL et al., Surg Radiol Anat 2009;31:319—23"" with
permission of Springer Science and Business Media). BT = brachiocephalic trunk (innominate artery); LCC = left common carotid artery; LS = left
subclavian artery; LV = left vertebral artery; RCC = right common carotid artery; RS = right subclavian artery; T| = separate thyroid inferior
artery.
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Section 4.3.7 Intravascular ultrasound: Web Figure 7

Web Figure 7 Aortic dissection Type B visualized by (A) angiography, (B) cross-sectional intravascular ultrasound with the imaging catheteras a
TL, and (C) longitudinal scan after three-dimensional reconstruction using pull-back showing the TL and localized FL. Modified according to Fig. 9.5 in
Herzkatheter-Manual, Hrsg. R. Erbel, B Plicht, P. Kahlert, T. Konorza. Dtsch Arzteverlag 2012, pp277—280 FL = false lumen; TL = true lumen.

Section 4.3.7 Intravascular ultrasound: Web Figure 8

(=)

Abdominal aorta

- -
p -g‘ 3

Web Figure 8 Endovascular imaging of the ascending and descending aorta with a phased-array linear intravascular ultrasound 10 MHz trans-
ducer showing (A) the high resolution of the system, (A and B) differentiation of intima and media, (C) Doppler flow within the right renal artery as
well as the colour Doppler flow, and (D) the abdominal aorta with the origin of the renal artery. Modified according to Fig. 9.7 in Herzkatheter-
Manual, Hrsg. R. Erbel, B Plicht, P. Kahlert, T. Konorza. Dtsch Arzteverlag 2012, pp277-280. AO = aorta; LA = left artery; PA = pulmonary
artery; RA = right artery.
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Section 5.3.1 Ascending aorta: Web Figure 9

Web Figure 9 (A) Concept of valve-sparing aortic root repair, excision of diseased aorta, and isolation of coronary ostia. (B) Re-implantation
technique supporting the aortic annulus with the Dacron prosthesis: David. (C) Remodeling technique without annular support — Yacoub.
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Section 5.3.2 Aortic arch: Web Figure 10

A - Supracommissural C - Total arch replacement
ascending aortic
replacement

B - Hemiarch replacement
with rebranching of supra-aortic
vessels (trifurcated graft)

D - Frozen elephant trunk

Web Figure 10 (A) Ascendingaortic replacement from sinutubular junction to cranial ascending aorta. (B) Hemiarch replacement encompass-
ing the concavity of the aortic arch. (C) Total arch replacement using a trifurcated technique for the supraaortic vessels. (D) Frozen elephant trunk
technique including total arch replacement using the island technique.
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Section 5.3.2 Aortic arch: Web Figure 11

Type lll

Web Figure | | Various methods for arch de-branching. Type |: Total arch de-branching and TEVAR for off-pump total arch repair (use of beating
heart cardiopulmonary bypass optional). Type Il: Total arch de-branching and TEVAR in combination with ascending aortic replacement in patients with
proximal disease extension for total thoracic aortic repair Type lll: Total arch replacement with conventional elephant trunk technique and distal exten-
sion by TEVAR in patients with distal disease extension, for total thoracic aortic repair. TEVAR = thoracic endovascular aortic repair.

Sections 5.3.3 Descending aorta, and 5.3.4,
Thoracoabdominal aorta: Web Figure 12

Web Figure 12 Illustration of left heart bypass for thoracic and
thoracoabdominal aortic replacement, inflow via left-sided pul-
monary veins, and arterial return via any downstream segment.
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Section 5.3.4 Thoracoabdominal
aorta: Web Figure 13

Web Figure I3 lllustration of left heart bypass for thoracic and
thoracoabdominal aortic replacement showing selective visceral
blood perfusion as well as selective bilateral cold saline perfusion
of kidneys.

Section 6.4.3 Natural history, morphological
changes, and complications: Web Figure 14

& )

Web Figure 14 Type-BIMH evolving with two localized, ulcer-
like projections, 6 months after the acute onset (asterisks).
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Section 7.2.4.2 Diagnostic imaging: Web Figure 15

60.5 mm

58.2 mm

Web Figure |5 CT evaluation ofaorticaneurysm. (A) Volume-rendered 3D reconstruction allowing qualitative assessment of the dimensions of
the aneurysm and the relationship to side branches (e.g. renal or iliac arteries). It visualizes kinks and tortuosities and is useful for planning interven-
tional procedures. (B) Modern 3D workstations with dedicated software for vascular analysis are recommended and allow the generation of a cen-
treline along tortuous or kinked vessels. (C) Axial cross-section with several accepted methods of measuring the aneurysm diameter:
(a) anteroposterior diameter, (b) transverse diameter, (c) maximum short-axis diameter (major axis), and (d) minimal short-axis diameter
(minor axis). However, measurement of maximum aneurysm diameter should be performed perpendicular to the vessel centreline (D) rather
than on axial cross-sections (particularly in tortuous aneurysms), to avoid over-estimation of maximum diameter, as shown in (C). In this
example, maximum diameter on axial cross-section (cin C) is 64.2 mm, while the true maximum diameter is 60.5 mm (cin D). In partially thrombosed
aneurysms, it is important to measure up to the outer contour of the aneurysm (C and D). (E) Straight multiplanar reformations are generated automat-
ically upon centreline detection and can provide automatic diameter measurements at any site along the course of the vessel. 3D = three-dimensional;
CT = computed tomography.
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Section 7.2.5.3 Follow-up of small abdominal aortic aneurysm: Web Table 2

Web Table2 Pooled (meta-analysis) estimates of abdominal aortic aneurysm growth and rupture for men and women

(reproduced with permission from jAMA)“s.
AAA Diameter, cm
| 3.0 3.5 4.0 4.5 5.0
Mean Mean Mean Mean Mean
(95% Cl)  95%PI (95% CIl)  95%PI (95% Cl)  95%PI (95% CI)  95%PI (95% CI)  95%PI
Growth rate, mmly
Men 1.28 0.17-2.40 1.86 0.85-2.88 2.44 1.47-3.41 3.02 2.00-4.04 3.6l 2.45-4.77
(1.03-1.53) (1.64-2.08) (2.22-2.65) (2.79-3.25) (3.34-3.88)
Women 1.46 0.03-2.89 1.98 0.75-3.22 251 1.47-3.56 3.06 2.18-3.95 3.62 2.79-4.45
(1.03-1.53) 1.65-2.32 (2.22-2.81) (2.80-3.33) (3.36-3.89)
Time to breach surgery threshold, y*
Men 74 4.9-11.3 5.0 3.4-7.1 32 2.3-44 1.8 1.3-2.5 0.7 0.4-1.2
(6.7-8.1) (4.6-5.4) (3.0-34) (1.7-2.0) (0.6-0.8)
Women 6.9 4.5-10.6 4.8 3.3-6.8 3.1 2.3-4.3 1.8 1.3-2.5 0.7 04-1.3
(6.1-7.8) (4.3-5.3) (2.9-3.4) (1.7-2.0) (0.6-0.8)
Rateor rupture, per 1000 person-years
Men 0.5 0.3-0.7 0.9 0.5-1.5 1.7 0.6-4.3 32 1.0-10.0 6.4 1.7-23.5
(0.3-0.7) (0.6-1.3) (1.1-2.4) (22-4.6) (4.3-9.5)
Women 22 0.9-5.7 4.5 2.1-9.7 79 1.7-36.1 14.7 2.2-95.1 29.7 3.9-222.9
(1.3-4.0) (2.8-7.2) (4.5-13.9) (8.1-27.7) (15.9-55.4)
Time to 1% chance of rupture, y®
Men 8.5 5.1-14.2 5.5 2.8-10.7 3.5 1.8-6.9 22 I.1-4.4 1.4 0.7-2.8
(7.0-10.5) (4.4-6.8) (2.8-4.3) (1.8-2.8) (1.2-1.8)
Women 35 0.8-14.6 2.1 0.4-11.1 1.4 0.3-5.8 0.9 0.2-3.5 0.7 0.2-3.3
(1.9-6.4) (1.2-3.6) (0.9-2.1) (0.6-1.4) (0.5-1.1)

Abbreviation: AAA, aortic abdominal aneurysm; P, prediction interval.
*Time taken to reach a 10% chance that the 5.5-cm threshold for surgery has been crossed.
®Time taken to reach a 1% chance of rupture.

Section 9.1.2 Diagnosis: Web Table 3

Web Table 3 Semi-quantitative grading of severity of

aortic atherosclerosis

505,506

Grade | | Normal aorta

Grade Il | Increased intimal thickening without luminal irregularities
Grade lll' | Single or multiple protruding atheromas

Grade IV | Atheroma with mobile or ulcerated (complicated) structure
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Section 10.2 Treatment: Web Table 4

Web Table 4 Inflammatory diseases associated with aortitis

Disease

Takayasu arteritis®*

Ankylosing spondylitis®”

Diagnostic criteria

* Age at onset <40 years

* Intermittent claudication

* Diminished brachial artery pulse

* Subclavian artery or carotid bruit

« Systolic blood pressure variation of >10 mmHg between arms
* Aortographic evidence of aorta or aortic branch stenosis

* Onset of pain at age <40 years
* Back pain for >3 months

* Morning stiffness

* Subtle symptom onset

* Improvement with exercise

Definitive diagnosis

Three or more criteria are present (sensitivity 90.5%;
specificity 97.8%)

Four of the diagnostic criteria are present

BP = blood pressure.
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