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Gustava 5. Oderich
Ealitor

Endovascular
| {\ortic Repair

and Paraliel Stent-Grafts
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Akut opstaede aortalidelser

Anna Axelsson Raja
Afdelingslaege
Afdeling for Hjertesygdomme, Rigshospitalet




Forekomst og betydning af aortasygdom

+ 1-3% af befolkningen vurderes at have aortasygdom, inkl. aneurisme og dissektion.
- Aortadissektion estimeret til 300-500/ar i DK.

- 30-dages mortalitet for aorta-dissektion er 23-56% afhaengig af bl.a. lokalisation i aorta.

Table | Incidence and outcomes of acute aortic dissection in different population-based studies

Study Melvinsdottir Howard et al.* Smedberg Yehetal® Leeetal” Dinhetal® Yamaguchi
etal’® et al.’ etal."

Study period 1992-2013 2002-12 2002-16 2005-12 200516 201718 201618

Population Iceland Oxfordshire, UK Sweden Taiwan Korea NSW, Australia Miyazaki, Japan

Population Nationwide Regional Nationwide Nationwide Nationwide Regional Regional

N with AAD 153 52 8057 9092 18 565 273 79

Mean age, years 66.9 72 68 64.4 67 NA 76
Incidence, per 10°

inhabitants
Deaths included Yes Yes Yes No No No Yes )
Emergency surgery, % 437 36.5 32 383 NA 51 30 Eﬂgézgﬁ;agﬁf:s;
30-day mortality, % 452 55.8 23 127 10.8 355 745 Aboyans V, EHJ-

ACC 2021,
Hjerteforeningen

AAD, acute aortic dissection; NA, not assessed.
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Inddeling akut opstaede aortalidelser

« Aortadissektion (80-90%) p—
e |ntramuralt heematom

 Penetrerende aorta ulcus

$

« Aorta ruptur

INTRAMURAL HEMATOMA

 Traumatisk aortaskade

$

« Aorta ruptur
AORTIC RUPTURE

PENETRATING AORTIC
ULCER

6

From Oderich, Endovascular aortic repair, Springer 2017 and Biorender.com
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Aortaaneurisme
Oftest asymptomatisk indtil et akut event (dissektion, ruptur) S
aneurysm
Lokalisationen afger; Risikofaktorer:

- Risiko ved komplikationer ’ Hype.rtension pescending
- Behandlingsindikation ¥ Rygn"jg aneurysm
- Alternativ for intervention * Mandligt ken

* Arvelighed

Abdominal
aortic —um
aneurysm

i

7

From Oderich, Endovascular aortic repair, Springer 2017
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Adventitig

DISSECTION

Aortadissektion

o O o °

O O O O O

Rift i intima med opslitning af aortaveeggen

Som regel akut debut med smerter i
bryst/ryg/abdomen

Komplikationer afhaenger af lokalisation:

Hjerteinsufficiens pga;

Blagdning til hjertesaekken med tamponade
Uteethed af aortaklappen

Aflukning af koronarkar

Iskeemi af andre organer grundet aflukning
af kar;

Hjerne

Nyrekar

Mave-tarm-gebetet

Spinalarterier

Arterier til underekstremiteter .

Mazzolai, 2024 ESC Guidelines; From Oderich, Endovascular aortic repair, Springer 2017 and Biorender.com
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Average Yearly Rate
(=]

Indikation for intervention

B 3.5-3.9cm
B 4.0-44cm
W 4549cm
B 5.0-54cm
B 55-59cm
B >60cm

5.8%
4.3% 4.0%
B I I

15.0%

Rupture, Disseétion, and Death

Risiko for komplikation, og dermed
interventionsindikation, athaenger i hgj grad
af aortas diameter.

Risiko ved
intervention

Risiko for
dissektion/ruptur

9

Zafar, J Thor CardVasc Surg 2018, Solomon JACC Card 2022
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Aortateam

10
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Aortateam og centrale samarbejdspartnere

MDT pa RH mhp
intervention

1
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Aortateam og centrale samarbejdspartnere

MDT pa RH mhp
intervention

Ambulant opfglgning lokal kard
afd eller kard pa RH

Ambulant opfalgning lokal kard
afd eller pa kard. RH

Akut indleeggelse |

RH/lokalt

12



Rigshospitalet

Aortateam og centrale samarbejdspartnere

.\\edd‘\agnost'lk RH/lokal
B

MDT pa RH mhp
intervention

Ambulant opfglgning lokal kards
afd eller kard pa RH

Ambulant opfalgning lokal kard
afd eller pa kard. RH

Kardiolog

Akut indleeggelse
RH/lokalt

Henvendelse til aortateam: EIektin henvendelse:l_n Basket i SP til en af os fra teamet.
Akut henvendelse: Kard BV tlf. 3545 1699

13
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Behandling af type B aortadissektion

Jacob Budtz-Lilly, MD PhD FEBVS
Overlaege, Assoc. professor

Aarhus Universitetshospital, Aarhus

14
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SUNDAY TRIAL

Scandinavian trial of Uncomplicated
Aortic Dissection Therapy
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INTRAMURAL HEMATOMA

Adventitig

PENETRATING AORTIC
ULCER

Stanford

16



Eur J Vasc Endovasc Surg (2017) 53, 4—52

Editor’s Choice — Management of Descending Thoracic Aorta Diseases

Clinical Practice Guidelines of the European Society for Vascular Surgery (ESVS)

V. Riambau ?, D. Bockler ?, J. Brunkwall ?, P. Cao ?, R. Chiesa ?, G. Coppi °, M. Czerny °, G. Fraedrich °, S. Haulon ?, M.J. Jacobs ?,
M.L. Lachat ®, F.L. Moll ?, C. Setacci *, P.R. Taylor *, M. Thompson °, S. Trimarchi ®, H.J. Verhagen ?, E.L. Verhoeven ?,

ESVS Guidelines Committee ° P. Kolh, G.). de Borst, N. Chakfé, E.S. Debus, R.). Hinchliffe, S. Kakkos, . Koncar, 1.S. Lindholt,
M. Vega de Ceniga, F. Vermassen, F. Verzini,

Document Reviewers “ P. Kolh, J.H. Black lll, R. Busund, M. Bjérck, M. Dake, F. Dick, H. Eggebrecht, A. Evangelista,

M. Grabenwdéger, R. Milner, A.R. Naylor, J.-B. Ricco, H. Rousseau, J. Schmidli

Keywords: Clinical practice, Descending thoracic aorta, Descending thoracic aortic management, Guideline,
Recommendations, Thoracic aorta abnormalities, Thoracic aorta diseases, Thoracic aorta disorders,
Thoraco-abdominal aorta

Recommendation 16 Class Level of evidence

In patients with complicated acute type B aortic dissection,
endovascular repair with thoracic endografting should be the first
line intervention

Recommendation 17

In complicated acute type B aortic dissection, endovascular lla
fenestration should be considered to treat malperfusion

Recommendation 18

To prevent aortic complications in uncomplicated acute type B aortic| lib
dissection, early thoracic endografting may be considered selectively

References

6,85—89,92-94,96-99,
103,109

73,100-102

104




Evidence for type B dissection treatment

INSTEAD trial

Cardiovascular Surgery

Randomized Comparison of Strategies for Type B
Aortic Dissection
The INvestigation of STEnt Grafts in Aortic Dissection (INSTEAD) Trial

Christoph A. Nienaber, MD, PhD; Hervé Rousseau, MD, PhD; Holger Eggebrecht, MD;
Stephan Kische, MD; Rossella Fattori, MD, PhD; Tim C. Rehders, MD; Gunther Kundt, PhD;
Dierk Scheinert, MD, PhD; Martin Czerny, MD, PhD; Tilo Kleinfeldt, MD; Burkhart Zipfel, MD;
Louis Labrousse, MD, PhD; Huseyin Ince, MD, PhD;
for the INSTEAD Trial

Background—Thoracic endovascular aortic repair (TEVAR) represents a novel concept for type B aortic dissection.
Although life-saving in acute emergencies, outcomes and survival of TEVAR in stable dissection are unknown.
Methods and Results—One hundred forty patients in stable clinical condition at least 2 weeks after index dissection were
randomly subjected to elective stent-graft placement in addition to optimal medical therapy (n=72) or to optimal medical
therapy alone (n=68) with surveillance (arterial pressure according to World Health Organization guidelines =120/
80 mm Hg). The primary end point was all-cause death at 2 years, whereas aorta-related death, progression (with need for
conversion or additional endovascular or open surgery), and aortic remodeling were secondary end points. There was no
difference in all-cause deaths, with a 2-year cumulative survival rate of 95.6+2.5% with optimal medical therapy versus
88.9+3.7% with TEVAR (P=0.15); the trial, however, turned out to be underpowered. Moreover, the aorta-related death rate
was not different (P=0.44), and the risk for the combined end point of aorta-related death (rupture) and progression (including
conversion or additional endovascular or open surgery) was similar (P=0.65). Three neurological adverse events occurred in
the TEVAR group (1 paraplegia, | stroke, and | transient paraparesis), versus | case of paraparesis with medical treatment.
Finally, aortic remodeling (with true-lumen recovery and thoracic false-lumen thrombosis) occurred in 91.3% of patients with
TEVAR versus 19.4% of those who received medical treatment (P<0.001), which suggests ongoing aortic remodeling.
Conclusions—In the first randomized study on elective stent-graft placement in survivors of uncomplicated type B aortic
dissection, TEVAR failed to improve 2-year survival and adverse event rates despite favorable aortic remodeling.
Clinical Trial Registration—URL: http://www clinicaltrials.gov. Unique identifier: NCT00525356.

Nineaber, Circ 2009; Circ Ca?olivasc Int 2013

ADSORSB trial

Endovascular Repair of Acute Uncomplicated Aortic Type B Dissection
Promotes Aortic Remodelling: 1 Year Results of the ADSORB Trial

)

0 bR p 2 B “, P. Taylor “, the ADSORB Trialists *

*Department of Vascular and Endovascular Surgery, University Clinics, University of Cologne, Cologne, Germany

"Section of Vascular Surgery, Department of Surgery, University of Regensbur, Department of Vascular Surgery, Kinikum Nuemberg, Nuremberg, Germany
“ Department of Cardiovasc Surgery Antonius Hospital, Nieuwegein, The Netherlands

“Department of Vascular Surgery, St Guys Hospital, London, UK

WHAT THIS PAPER ADDS

This is the only prospective randomised trial on acute type B dissection. The definition of the acute dissection is
clearly defined as is the outcome. In the highly specialised centres participating, the outcome was good and the
rate of thrombosis of the false channel can be estimated and be used as reference. Stent grafts induced
thrombosis of the false channel and were safe to implant.

Objectives: Uncomplicated acute type B aortic dissection (AD) treated conservatively has a 10% 30-day mortality
and up to 25% need intervention within 4 years. In complicated AD, stent grafts have been encouraging. The aim
of the present prospective randomised trial was to compare best medical treatment (BMT) with BMT and Gore
TAG stent graft in patients with uncomplicated AD. The primary endpoint was a ination of i p /no
false lumen thrombosis, aortic dilatation, or aortic rupture at 1 year.

Methods: The AD history had to be less than 14 days, and exclusion criteria were rupture, impending rupture,
malperfusion. Of the 61 patients randomised, 80% were DeBakey type IIIB.

Results: Thirty-one patients were randomised to the BMT group and 30 to the BMT+TAG group. Mean age was
63 years for both groups. The left subclavian artery was completely covered in 47% and in part in 17% of the
cases. During the first 30 days, no deaths occurred in either group, but there were three crossovers from the BMT
to the BMT+TAG group, all due to progression of disease within 1 week. There were two withdrawals from the
BMT+TAG group. At the 1-year follow up there had been another two failures in the BMT group: one
malperfusion and one aneurysm formation (p = .056 for all). One death occurred in the BMT+TAG group. For
the overall endpoint BMT+TAG was significantly different from BMT only (p < .001). Incomplete faise lumen
thrombosis, was found in 13 (43%) of the TAG+BMT group and 30 (97%) of the BMT group (p < .001). The false
lumen reduced in size in the BMT+TAG group (p < .001) whereas in the BMT group it increased. The true lumen
increased in the BMT+TAG (p < .001) whereas in the BMT group it remained unchanged. The overall transverse
diameter was the same at the beginning and after 1 year in the BMT group (42.1 mm), but in the BMT+TAG it
decreased (38.8 mm; p = .062).

Conclusions: Uncomplicated AD can be safely treated with the Gore TAG device. Remodelling with thrombosis of
the false lumen and reduction of its diameter is induced by the stent graft, but long term results are needed.
© 2014 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.

Article history: Received 13 August 2013, Accepted 12 May 2014, Available online 22 June 2014

Keywords: Acute type B dissection, Uncomplicated, Stent graft, Thrombosis, Remodelling

Brunkwall, EJVES 2014



Possible survival benefit at 5 years

Endovascular Repair of Type B Aortic Dissection

Long-term Results of the Randomized Investigation of Stent Grafts in
Aortic Dissection Trial

% 05- HR=0.52 (0.22 - 1.24)
Lo —
20_4_ p=0.140
§ 0.3 OMT
£
All cause mortality 8 0.2- H_,—J—[
ad]
5 014 OMT + TEVAR
a3 0.0 1

T T T T T T T
0 12 24 36 48 60 T2
Months from randomization

68 66 66 62 57 50 32 OMT
72 65 64 63 59 55 32 OMT + TEVAR
Patients at risk

Nienaber CA, et al. Circulation Cardiovascular interventions 2013.






Lack of consensus

Aorta and Major Branches Eur J Vasc Endovasc Surg (2020) 60, 194— 200

Surgical Decision Making in Uncomplicated Type B Aortic Dissection: A
Survey of Australian/New Zealand and European Surgeons

Bijit Munshi ™", Barry ). Doyle *“%%, lens C. Ritter ", Shirley Jansen =™ Louls P. Parker ™, Vincent Riambau |, Colin Bicknell *',
Paul E. Norman *™', Anders Wanhainen ™

For pre-emptive TEVAR Against pre-emptive TEVAR

49.3% recommended pre-
emptive TEVAR in selected
cases

83% preferred this to occur in
subacute phase (14 days — 3
months)




64-year old male patient with hypertension |
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Retrograde Type A dissection




Scandinavian Trial of Uncomplicated Aortic Dissection Therapy
SUNDAY Trial

32 centers
554 patients (event driven)
Primary outcome: 5-year survival

Wi r
‘ : ADMISSION SMT
: ‘ﬂ «uTBAD
et/ % |ez18yearsold SMT 5-Year Outcomes
+No prev desc aorta surgery
No kiiowin CTD SMT+TEVAR
.

90 days 2-12 weeks
Rudolph et al, Trials 2023 = Rumdnmize =———p Intervention! =———p
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Unique aspects

Home blood pressure
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Unique aspects

Investigator driven — no industry involvement
Pragmatic — treat as per local strategy

Hard endpoint — no loss to follow-up

@ﬁ\ SUNDAY TRIAL
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Tekniske udfordringer taet pa aortahalsgrene

Gintautas Bieliauskas, MD
Overleege
Afdeling for Hjertesygdomme, Rigshospitalet
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Rigshospitalet

Akutte aortalidelser

Ascending
aneurysm

Descending
aortic
aneurysm

PENETRATING AORTIC
ULCER
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TEVAR

Ascending
aortic
aneurysm

Descending
aortic
aneurysm

33
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TEVAR - tekniske udfordringer teet pa aortahalsgrene

« Dynamisk omrade teet pa aortaklappen
» Skarp vinkling og kort landingszone

+ Behov for at deekke vigtige aortagrene

i




Rigshospitalet

Har vi en ordentlig Iesning pa disse udfordringer?

+ Dynamisk omrade teet pa aortaklappen
* Hurtig pacing af hjertet

» Skarp vinkling og kort landingszone
- Dedikeret design af stentgrafts

+ Behov for at deekke vigtige aortagrene
« Udvikling af dedikeret TEVAR-teknik

i
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Hvordan kan man opna en pracis stentgraft-position?

- Selektiv angiografi pa vigtige steder til positionering

 Hurtig RV-pacing for at reducere hjertets output
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Selektiv kontrastindsprgjtning til positionering

512x512
Mlg!eﬁe,t‘éaﬁdwdersegelse WL: 105 W, £
T
B TAVILD

)

b
&)

325% J g * 325%

Pl o 4 09/06/2022, 10.30.32 10:1 /14
Uncompressed . n " 1 s - n - y 3 hr, 20 min Uncompressed
Position: HFS Made In OsiriX Position: HFS

~Migreret Kard#ndersegelse

B TAVILD

09/0672022, 10.33.45
3 hr, 20 min
Made In OsiriX
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Hurtig RV-pacing for at reducere hjertets output

[Kard: Lab. Strukturel WIESES WIS 4 Kard. Lab. Strukturel
TAVI LD * TAVI LD

325%

il 1'b? 25/10/2024,15.45.27 12:1 /22 25/10/2024, 15.46.20
‘Uncompressed N % | £ i 3 3 | 58 min, 8 sec Uncompressed | il a4 3 L - 4 ; J 58 min, 8 sec

Position: HFS Made In OsiriX Pasition: HFS ] Made In OsiriX
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Hvordan kan man holde vigtige aortagrene abne?

- Aben kirurgisk bypass
» Historisk teknik

* In-situ laser-fenestrering

 Vores favorit i det seneste arti
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In-situ laser fenestrering
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Indledende placering af stentgraft

512x 512 512x512

WL: 105 W, — / a T Migreret,K: rA dersegelse WL: 105 W,
r‘ 3 ¥ P F B TAVILD ?’

)

b
&)

325% J g * 325%

Pl o 4 09/06/2022, 10.30.32 10:1 /14
Uncompressed . n " 1 s - n - y 3 hr, 20 min Uncompressed
Position: HFS Made In OsiriX Position: HFS

4

~Migreret Kard#ndersegelse

o *
N e

B TAVILD

09/0672022, 10.33.45
3 hr, 20 min
Made In OsiriX
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Laser-fenestrering af stentgraft

512x512
Migreret-Kard-Undersagelse WL: 103 WW: 134 Migreret Kard. Undersegelse
TAVI LD FL(-) TAVI

]

325% 325% L

S A B 09/06/2022, 11.17.02 31%:/1°/439 09/06/2022, 11.45.19
Uncompressed . n n s 1 . " " f 3°hr, 20 min Uncompressed L 4 e -4} gy o 1w ) 3 hr, 20 min
Position: HFS Made In OsiriX Position: HFS Made In OsiriX
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Laserfremstillet abning udvides og stentes

512 x 512 512x 512
WL: 105 WW: 150 7 Migreret Kard. Undersegelse WL: 105 WW: 150 Migreret Kard. Undersggelse
TAVI right pedal TAVI right pedal

M

325% Al 325%

a7:1./6 09/06/2022, 12.06.07 48:1/6 - - 09/06/2022, 12.45.58
Uncompressed ) 3 G 4 | 3 hr, 20 min Uncompressed A . . r o 3 hr, 20 min
Position: HFS Made In OsiriX Position: HFS Made In OsiriX




Endeligt resultat med en aben sidegren

WL: 105 WW: 156
TAVI LD

\

512x512
(ere\l(qd. Undersegelse

325% f y

50:1/28 et ~ 09/06/2022, 12.52.56
Uncompressed — . . . . . 3 hr, 20 min
Position: HFS Made In OsiriX

mensio
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Hvordan kan man holde vigtige aortagrene abne?

- Aben kirurgisk bypass

» Historisk teknik
* In-situ laser-fenestrering

« Vores favorit i det seneste arti
 Single-branch stentgrafter

* Nyeste udvikling

i




Single-branch stentgrafter
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Indledende placering af stentgraft med indbygget sidegren

49
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Forlaengelse af den indbyggede sidegren

50



Kontrol-CT-scanning viser det endelige resultat

mensio

51
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Noglepunkter

- Endovaskulzere minimal-invasive teknikker er i konstant udvikling
- TEVAR taet pa aortahalsgrene har specifikke tekniske udfordringer

+ Udvikling af TEVAR-teknologien hjeelper med at Igse mange problemer

52



Tekniske udfordringer ved TEVAR:
Hvordan man szetter en stentgraft i torakoabdominal
aorta?

Tim Resch MD, ph.d.
Professor i karkirurgi
Copenhagen Aortic Center

En
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Aor ring

DeBakey
11 Illa

Stanford
A £

I11b
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Predictors of Outcome after Endovascular Repair for Chronic Type B Dissection
K. Mani *¢-* RE. Clough P, O.TA. Lyons*¢, RE. Bell?, TW. Carrell *®, HA. Zayed?, M. Waltham ®¢,

ab
PR. Taylor EJVES 2012:43
Lo __
|
et —— Remodelling
0.8 1 === No remodelling
0'6— ;------gg
Pesseee
0,4 I
0,21
0,0 1 T T 1
0 12 24 36 48 Months

N at risk

Remodelling 24 20 18 12 10

No remodelling 23 24 11 7 5

Figure 5. Kaplan—Meier analysis of survival based on remodelling of the aorta after
endovascular intervention for chronic type B dissection.

lkke eksklusion Dad
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i

Proximal aneurisme mest frekvent! ¥ ' “®

Sandt lumen

Falsk lumen
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Teknikker til behandling af falsk lumen

- Falsk lumen-lukning -ﬁ@

« Septektomi

57
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Cinical Investigation

Journal of Endovascular Therapy
2017, Vol. 24(4) 549-555

The Candy-Plug Technique: Technical © The Authort) 2017

Reprints and permissions:

Aspects and Early Results of a New S comMuurParmisson sar
www jevtorg

Endovascular Method for False Lumen SSAGE
Occlusion in Chronic Aortic Dissection

Fiona Rohlffs, MD', Nikolaos Tsilimparis, MD', Beatrice Fiorucci, MD"?,
Franziska Heidemann, MD', Eike Sebastian Debus, MD, PhD', and
Tilo Kélbel, MD, PhD'
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Teknikker til eksklusion af visceral aorta

* Kun metal-stent

* Grenet stentgraft

61
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Kronisk - aneurismeudvikling

I

Factor
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Rigshospitalet

Take home

* Aorta-team centralt

+ Patientselektion!
- Endovaskulzer behandling er fgrstevalg

 Hurtig udvikling af endovaskulaere tekniker for komplekse patologier

67
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Paneldiskussion

- Balance mellem aben og endovaskulzer aortakirurgi?

- Balance mellem forebyggende aortabehandling ved asymptomatisk lidelse vs.
behandling af kompleks aorta-patologi?

- Hvordan sikrer vi den bedste opfalgning af vores aortapatienter?

68
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