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Objectives and Learning Goals

e Pathology and classification of aortic dissection

e Summarize current guideline-based management
e Review open-surgical and hybrid approaches

e Evaluate evidence of hybrid strategies

e |dentify future directions of therapy

Circulation M) Check for updates

ACC/AHA CLINICAL PRACTICE GUIDELINE

2022 ACC/AHA Guideline for the Diagnosis and
Management of Aortic Disease: A Report of the
American Heart Association/American College of
Cardiology Joint Committee on Clinical Practice

Guidelines
Developed in collaboration with and endorsed by the Ar for Thore American College of
Radlology, Saciety of C: Society for Interventions, Society of

Theracic Surgeons, and Society for Vascular Surgery
Endorsed by the Society of Interventional Radiology and Society for Vascular Medicine

Writing Committee Members®

Eric M. Isselbacher, MD, MSc, FACC, Chair; Ourania Preventza, MD, MBA, Vice Chair,

James Hamilton Black I1I, MD, DFSVS, Vice Chair; John G. Augoustides, MD, FAHAT; Adam W. Beck, MD, DFSVS;

Michael A. Bolen, MD#; Alan C. Braverman, MD, FACC; Bruce E. Bray, MD, FACCS; Maya M. Brown-Zimmerman, MPH]|;

Edward P. Chen, MD, FAHA; Tyrone JJ. Collins, MD, MSCAI, FACC, FAHA, FSVM{; Abe DeAnda Jr, MD, FAHA;

Christina L. Fanola, MD, MSc; Leonard N. Girardi, MD, FAHA#; Caitlin W, Hicks, MD, MS, FSVS™; Dawn S. Hui, MD;

William Schuyler Jones, MD, FACCt1; Vidyasagar Kalahasti, MD, FACC; Karen M. Kim, MD, MS##; Dianna M. Milewicz, MD, PhD;
Gustavo S. Oderich, MD; Laura Ogbechie, MSN; Susan B. Promes, MD, MBA; Elsie Gyang Ross, MD, MSc;

Marc L. Schermerhorn, MD, DFSVS8§; Sabrina Singleton Times, DHSc, MPH|| Elaine E. Tseng, MD, FAHA;

Grace J. Wang, MD, MSCE; Y. Joseph Woo, MD, FACC, FAHAtH

AIM: The “2022 ACC/AHA Guideline for the Diagnosis and Management of Aortic Disease® provides recommendations
to guide clinicians in the diagnosis, genetic evaluation and family screening, medical therapy, endovascular and surgical
treatment, and long-term surveillance of patients with aortic disease across its multiple clinical presentation subsets (ie,
asymptomatic, stable symptomatic, and acute aortic syndromes).

METHODS: A comprehensive literature search was conducted from January 2021 to April 2021, encompassing studies, reviews,
and other evidence conducted on human subjects that were published in English from PubMed, EMBASE, the Cochrane
Library, CINHL Complete, and other selected databases relevant to this guideline. Additional relevant studies, published
through June 2022 during the guideline writing process, were also considered by the writing committee, where appropriate.

STRUCTURE: Recommendations from previously published AHA/ACC guidelines on thoracic aortic disease, peripheral artery
disease, and bicuspid aortic valve disease have been updated with new evidence to guide clinicians. In addition, new
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Aortic Intramural Penetrating
dissection hematoma atherosclerotic
ulcer

Figure 6. Acute Aortic Syndromes.

In aortic dissection, a tear in the aortic
intima allows blood to penetrate the aortic
media, pushing the dissection flap into
the middle of the aorta, separating the
true from the false lumen. In intramural
hematoma, blood leaks into the aortic
media at low pressure, forming a thrombus
that pushes the outer wall of the aorta
outward, leaving a relatively normal
appearing aortic lumen. A penetrating
atherosclerotic ulcer allows blood to

enter the aortic media, but atherosclerotic
scarring of the aorta typically confines

the blood collection, often resulting in a
localized dissection or pseudoaneurysm.
Adapted with permission from Springer
Nature Customer Service Centre GmbH:
Springer Nature, Clough et al,' Copyright

9
®

2015.
Circulafion. 2022;146:2334-e482.
DeBakey Classification
Typel Type ll Type llla Type llib
ype A B
Stanford Classification Tyes
Figure 7. Classification of Acute Aortic Dissection.
The DeBakey and Stanford classification systems are used most commonly. The DeBakey system offers greater anatomic detail, whereas the
Stanford system is simpler, ially distinguishing those di that involve the ascending thoracic aorta from those that do not.
Circulafion. 2022;146:2334-e482.
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Epidemiology

e Incidence: ~3-5 per 100,000 / year
* Peak age: 50-70 years

* Risk factors:
- hypertension
- connective tissue disease
- bicuspid aortic valve
- aortic aneurysm

Presentation

e Sudden sharp, stabbing back / chest pain

e Additional signs depend on extent of dissection

10
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Presentation

e Sudden sharp, stabbing back / chest pain

e Additional signs depend on extent of dissection

e Mortality: 1-2% per hour

e Life-threatening emergency!

11

Table 22. Signs and Symptoms of AAS

Clinical Signs and Symptoms

Cause

Asymmetric blood pressure (>20 mm Hg) between limbs

Compromise of branch artery flow

Bowel ischemia or gastrointestinal bleed

Malperfusion of the celiac or superior mesenteric artery

Dysphagia Compression of the esophagus

Dyspnea Compression of trachea or bronchus, congestive heart failure from aortic regurgitation, or
cardiac tamponade

Hemoptysis Vascular rupture into lung parenchyma

Hoarseness Compression recurrent laryngeal nerve

Homer's syndrome

Compression of sympathetic chain

Myocardial ischemia or myocardial infarction

Coronary artery i by or comp by

New murmur of aortic regurgitation

Incomplete aortic valve closure secondary to leaflet tethering by the dilated aorta or cusp
prolapse because of dissection into the aortic raot

Oliguria or hematuria (gross)

Malperfusion of 1 or both renal arteries

Paraplegia
Lower extremity ischemia
Shock

Shortness of breath

Stroke symptoms

Spinal malperfusion attributable intercostal artery involvement

Malperfusion of iliac artery

Gardiac tamponade, hemothoray, frank aortic rupture, acute severe aortic regurgitation, severe

myocardial ischemia

Pericardial effusion, congestive heart failure from acute severe aortic regurgitation, or
hemotharax

Carotid or vertebral artery involved

Superior vena cava syndrome

Compression of the superior vena cava

Syncope

AAS indicates acute aortic syndrome.

Carotid artery involvement or cardiac tamponade

Circulation. 2022;146:2334-e482.|

12
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Diagnosis

e Recommended test: CT
e TEE and MRI reasonable

¢ Chest X-ray not sufficient

13

Medical Therapy

7.3.1. Acute Medical Management of AAS

COR LOE Recommendations

1. In patients presenting to the haspital with
AAS, prompt treatment with anti-impulse
therapy with invasive monitoring of BP with an
arterial ling in an ICU setting is recommended
as initial treatment to decrease aortic wall
stress."®

. Patients with AAS should be treated to an
SBP <120 mm Hg or to lowest BP that main-
tains adequate end-organ perfusion, as well
as to a target heart rate of 60 to 80 bpm.**

o

w

. In patients with AAS, initial management
should include intravenous beta blockers,
except in patients with contraindications.?”

In those with contraindications or intolerance
to beta blockers, initial management with

2a an intravenous non-dihydropyridine calcium
channel blacker is reasonable for heart rate
control '35

Ead

In patients with AAS, initial management
should include intravenous vasodilators if the
BP is not well controlled after initiation of
intravenous beta-blocker therapy?

o

Patients with AAS should be treated with pain
C-EO contral, as needed, to help with hemodynamic
management.

14
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Goals of Surgical Therapy

* Prevent rupture

* Resect entry tear
* Restore true lumen flow
e Treat aortic root/ regurgitation

* Prevent future complications

15

Conventional Surgery

e Ascending aortic replacement (“hemi-arch”)
e Total aortic arch replacement

e Total arch replacement w/ conventional elephant trunk

16
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Ascending repair

e Minimal approach
* Open anastomosis (“hemi-arch”)

* Pros: - fast
- less circulatory arrest time

e Cons: - residual distal dissection
- higher late intervention rate

17

Total arch repair

e Supra-aortic vessels:
- Island technique
- selective re-insertion

* Pros: - treats arch-based entry tears
- reduces risk for reintervention

e Cons: - longer operative times
- potentially higher neurological
risk (spine, brain)

v

v i

°

18
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Total Arch with Elephant Trunk

* Pros: - treats arch-based entry tears
- reduces risk for reintervention
- facilitates future operations

e Cons: - longer operative times
- potentially higher neurological
risk (spine, brain)

19
Extensive Aortic Replacement using “’Elephant Trunk” Prosthesis* Thorac. cardiovasc. Surgeon 31 (1983) 37-40
H.G. Borst, G. Walterbusch, and D. Schaps!
Division of Thoracic and Cardiovascular Surgery, Surgical Center, and
Iinstitute of Anesthesiology, Hannover Medical School, Hannover, FRG
20
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Limitations of Conventional Surgery

e Residual dissection (type |)
e Patent false lumen
e Aneurysmal degeneration

* No landing zone for stenting

Thoracoabdominal Aortic
Dissection

21

What is Hybrid
Aortic Surgery?

22
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Whatis
Hybrid Aortic
Surgerys

23

Ascending repair
+

TEVAR

24
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Combined Surgical and Endovascular
Treatment of Acute Aortic Dissection
Type A: Preliminary Results

Tatjana Fleck, MD, Doris Hutschala, MD, Martin Czerny, MD, Marek P. Ehrlich, MD,
Marie-Theres Kasimir, MD, Manfred Cejna, MD, Ernst Wolner, MD, and

Martin Grabenwoger, MD
Departments of Cardiothoracic Surgery and

Backg The i modality of
acute Stanford type A dissection includes repair of the
ascending aorta and various portions of the aortic arch,
whereas the descending aorta is left untreated. We report
a simultaneous approach of open repair of the ascending
aorta with transluminal stent grafting of the descending
aorta to minimize the of an
descending aorta.

Methods. From April 2001 to February 2002, 8 consec-
utive patients (3 women [37.5%] and 5 men [62.5%])
with a mean age of 55.7 years (range, 45 to 70 years)
were intended to be treated with the combined method
of surgical repair of the ascending aorta and translu-
minal stent grafting into the descending aorta during
the period of deep ic ci arrest.

I Radiology and Angi h

phy, University of Vienna, Vienna, Austria

patient (12.5%). One patient with a history of preoper-
ative stroke in the middle cerebral artery died because
of i bral bleeding on p P ive day 2, re-
sulting in an in-hospital mortality of 12.5%. Mean
intensive care unit stay was 6.4 days (range, 2 to 21
days) and overall hospital stay was 18.2 days (range, 7
to 33 days). Completi P graphic scans
revealed complete thrombosis of the false lumen in 2
patients and partial thrombosis in 4 patients. Fol-
low-up was complete and ranged from 1 to 9 months
(mean, 5.4 months).

Conclusions. This preliminary study shows that com-
bined surgical and endovascular treatment of acute
type A dissection is feasible, and at least partial

Circulatory arrest time ranged between 30 and 67

is of the false lumen can be achieved, poten-
tially minimizing the risk of further dilatation or
rupture. A the stent graft expands the oth-

minutes (average, 38.8 Specially
Talent stent grafts (32 to 40 mm in diameter, length
13 cm) were inserted under direct vision and deployed
with the proximal end at the origin of the left subcla-
vian artery.

Results. Intraoperative stent graft placement was
successful in 7 patients (87.5%). Because of severe
kinking of the distal arch, stent insertion failed in 1

erwise sickle-shaped true lumen, thereby ameliorating
distal aortic perfusion. Long-term results are war-
ranted to demonstrate the effectiveness of this new
combined treatment modality.

(Ann Thorac Surg 2002;74:761-6)
© 2002 by The Society of Thoracic Surgeons

25

Frozen

Elephant

Trunk

26
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The frozen elephant trunk technique: A new treatment for thoracic Brief Communications
aortic aneurysms The Journal of Thoracic and Cardiovascular Surgery + June 2003

Matthias Karck, MD,* Ajay Chavan, MD,” Christian Hagl, MD,” Holger Friedrich, MD,* Michael Galanski, MD,> and
Axel Haverich, MD,? Hannover, Germany

27

The frozen elephant trunk technique for the treatment of extensive thoracic R

aortic aneurysms: operative results and follow-up® CARDIO-THORACIC

SURGERY
Matthias Karck™*, Ajay Chavan®, Nawid Khaladj?, Holger Friedrich®,

Christian Hagl®, Axel Haverich?

*Division of Thoracic and Cardiovascular Surgery, Hannover Medical School, 30623 Hannover, Germany -elsevier.com/locate/ejcts
"Division of Radiology, Hannover Medical School, Hannover, Germany

“Curative AG, Dresden, Germany

Received 27 October 2004; received in revised form 18 February 2005; accepted 24 February 2005; Available online 26 May 2005

Abstract

Objective: The ‘frozen’ elephant trunk technique allows for single-stage repair of combined aortic arch and descending aortic aneurysms
using a "hybridprosthesis’ with a stented and a non-stented end. This report summarizes the operative- and follow-up data (mean follow-up 14
months) with this new treatment. Methods: Between 09/01 and 4/04, 22 patients (62+9 years; 9 female) with different aortic pathologies
(15 aortic dissections, 7 aneurysms) were operated on after approval from the local institutional review board. The stented end of the
hybridprosthesis was deployed in the descending aorta through the opened aortic arch during hypothermic circulatory arrest and selective
antegrade cerebral perfusion. Results: All patients survived the procedure but one patient died of acute hemorrhage due to rupture of the false
lumen in the descending aorta on the second postoperative day. Two patients required reexploration of the chest for bleeding complications. In
2 of 4 patients who developed neurological dysfunction, symptoms resolved completely. In one of them, the descending aorta was perforated
intraoperatively due to misplacement of the stented end of the hybridprosthesis. In all follow-up CT-scans thrombus formation in the descending
aortic aneurysm excluded by the stented end of the hybridprosthesis has been observed. Conclusions: This procedure is performed through
median sternotomy and combines the concepts of the elephant trunk operation and endovascular stenting of descending aortic aneurysms.
Favourable intraoperative and postoperative results during follow-up with regard to thrombus formation around the stented descending aortic
segment encourage us to evaluate all patients with thoracic aneurysms extending to proximal and distal of the left subclavian artery for this
treatment.
© 2005 Published by Elsevier B.V.

Key ds: Elephant trunk ; Aortic arch

28
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Midterm results of extensive primary repair of the thoracic
aorta by means of total arch replacement with open stent
graft placement for an acute type A aortic dissection

Naomichi Uchida, MD, Hirashi Ishihara, MD, Hidenori Shibamura, MD, Yoshiki Kyo, MD, and Masamiti 0zawa, MD

Objectives: We sought to describe the midterm results of extensive primary repair
of the thoracic aorta by means of the modified elephant trunk technique with a stent
graft for acute type A aortic dissection, particularly the changes of the false lumen
shown by enhanced computed tomographic scanning

Methods: The subjects were 35 consecutive patients who received arch replacement
with open stent grafting for type A acute aortic dissection between December 1997 and
April 2002. The follow-up period was 55 months (range, 30-83 months). Com-
puted tomographi ning was performed at 1,3, 12, and 36 months postoperatively
to detect thrombosis and obliteration of the false lumen after its exclusion by the stent
graft. The diameter of the aorta was measured at 3 levels: the distal edge of the stent
graft, the diaphragm, and the origin of the superior mesenteric ariery.

Results: Two patients died in the initial operation, but no patients required additional
surgical treatment of the thoracic aorta. The mean diameter of the stent grafts was 26.2
mm, and the mean length was 8.9 ¢cm. Thrombus formation in the false lumen was
recognized at the distal edge of the graft in all patients, at the diaphragmatic level in 26
patients, and at the superior mesenteric artery level in 15 patients. Obliteration of the
false lumen was recognized at the distal edge of the graft in all patients, at the
diaphragmatic level in 20 patients, and at the superior mesenteric artery level in 15
patients, The aorta distal to the stent graft showed minimal changes.

Conclusions: In patients with acute type A aortic dissections, it is possible to perform
extensive primary repair of the thoracic aorta with relative safety by using a synthetic
graft with a self-expanding stent, and this method might reduce the necessity of further
operations not only for the distal descending aorta but also for the thoracoabdominal
aorta.

The Journal of Thoracie and Cardiovascular Surgery « April 2006

TABLE 2. Postoperative data

Postoperative data
Early results

Early mortality

Early morbidity
Cerebral accident
Paraplegia
Pulmonary failure
Renal failure
Low output syndrome
Intestinal ischemia

Late results

Follow-up period, mo (mean)

Late mortality

Late morbidity
Cerebral accident
Paraplegia
Pulmonary failure

Additional surgical procedure
Thoracic aorta
Infrarenal abdominal aorta

oo mmoo &N

30-83 (55)
0

— o -0 = =
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Surgery for acute type A dissection using total arch replacement

combined with stented elephant trunk implantation: Experience with
107 patients

Li-Zhong Sun, MD,* Rui-Dong Qi, MD,® Qian Chang, MD," Jun-Ming Zhu, MD,* Yong-Min Liu, MD,*
Cun-Tao Yu, MD," Bin Lv, MD, Jun Zheng, MD," Liang-Xin Tian, MD,* and Jin-Guo Lu, MD®

Objective: In patients with acute type A dissection, it is controversial whether to use a more aggressive strategy
with extended aortic replacement to improve long-term outcome or to use a conventional strategy with limited
ascending aortic or hemiarch replacement to circumvent a life-threatening situation.

Methods: Between April 2003 and June 2007, 107 patients (17 women, 90 men; mean age, 45 + 11 years; range,
1778 years) with acute type A dissection underwent total arch replacement combined with stented elephant trunk
implantation under hypothermic cardiopulmonary bypass and selective cerebral perfusion. Computed tomogra-
phy was performed to evaluate the residual false lumen in the descending aorta during follow-up.

Results: Thirty-day mortality was 3.74% (4/107 patients), and in-hospital mortality was 4.67% (5/107 patients).
Spinal cord injury was observed in 3 patients (1 patient with left lower-extremity paraparesis and 2 patients with
paraplegia). Cerebral infarction was observed in 3 patients, ventilator support exceeding 5 days was required in 9
patients, and rebleeding was observed in 4 patients. During a mean follow-up of 35 & 14 months, 3 patients died
and 3 patients were lost to follow-up. On postoperative computed tomography, complete thrombus formation was
observed around the stented elephant trunk in 95% of patients (95/100) and at the diaphragmatic level in 69% of
patients (69/100).

Conclusion: Low morbidity and mortality were achieved using total arch replacement combined with stented
elephant trunk implantation. These encouraging surgical results and postoperative outcomes favor this more ag-
gressive procedure for acute type A dissection. (J Thorac Cardiovasc Surg 2009;138:1358-62)

30
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Terumo Aortic
Thoraflex Hybrid™

31

Terumo Aortic Thoraflex Hybrid™

o 100% gelatin sealed Gelweave™
surgical graft and polyester stent graft

Suture collar facilitates hemostatic
distal anastomosis to the aorta

o *The unique nitinol ring stent design
allows the graft to sit well within the
native aortic arch, through most
angulations **!

32
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ACQUIRED: AORTA

Total aortic arch replacement with a novel 4-branched frozen elephant
trunk prosthesis: Single-center results of the first 100 patients

Malakh Shrestha, MBBS, Tim Kaufeld, MD, Erik k n, MD, Felix Flei MD,
Julia Umminger, MD, Firas Abd Alhadi, MD, Dietmar Boethig, MD, Heike Krueger, RN,
Axel Haverich, MD, and Andreas Martens, MD

TABLE 1. Pre-, intra-, and postoperative data

The Journal of Thoracic and Cardiovascular Surgery * July 2016

All Acute di: ‘Chronic di Y. P value
Preaperative data
Patients 100 37 31 32
Male sex 65 (65%) 28 (76%) 20 (65%) 17 (53%) 15
Age, ¥ 62 (49-70) 55 (47-68) 53 (d3-67) 68 (61-75) 0001
Marfan syndrome 12 (12%) 5(14%) 7 (23%) 0(0%) 021
Previous surgery 28 (28%) 1(3%) 23 (74%) 4(13%) <0001
Renal insufficiency 17 (17%) 5(14%) 6(19%) 6(19%) a7
Malperfusion 11(11%) 10 (27%) 1 (3%) 0 (0%) 0004
Pastoperative data

Ventilation, d 10(0.6-3.7) 2.8 (0.8-6.0) 0.9 (0.5-3.7) 0.7 (0.5-1.1) 0014
Prolonged ventilation 29 (29%) 16 (43%) 9(29%) 4 (13%) 020
Rethoracotomy for bleeding 10 (10%) 6 (16%) 3(10%) 1(3%) 19
Stroke 9(9%) 5(14%) 3(10%) 1(3%) 32
Paraparesis T(T%) 3(8%) 2(7%) 2 (6%) 96
Recurrent nerve palsy 25 (25%) 8 (22%) 12 (39%) S (14%) 049
Acute kidney injury 30 (30%) 12 (32%) 12 (39%) 6 (20%) 27
Dialysis 14 (14%) 4(11%) 7 (23%) 3 (9%) 25
Dialysis at discharge 8 (8%) 3(8%) 3(10%) 2 (6%) 88
Hospital stay, d 17 (1227) 16 (11-27) 20 (15-31) 15 (11-22) 13
Perioperative mortality T(1%) 3 (8%) 1(3%) 3 (9%) .60

33
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Malakh Shrestha, MBBS, Tim Kaufeld, MD, Erik Beckmann, MD, Felix Fleissner, MD,
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Total aortic arch replacement with a novel 4-branched frozen elephant
trunk prosthesis: Single-center results of the first 100 patients
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Acquired Cardiovascular Disease: Aorta

Shrestha et al

16 ORIGINAL ARTICLE

The elephant trunk is freezing: The Hannover experience

Malakh Shrestha, MBBS, Erik Beckmann, MD, Heike Krueger, RN, Felix Fleissner, MD,
Tim Kaufeld, MD, Nurbol Koigeldiyev, MD, Julia Umminger, MD, Fabio Ius, MD, Axel Haverich, MD, and
Andreas Martens, MD

Background: The “elephant trunk™ (ET) technique traditionally has been performed 1o treat complex aortic
discases involving the aortic arch and the descending aorta. Despite the fact that, in recent years, the “frozen
elephant trunk™ (FET) technique has been used gly for such p is still ongoing
in the surgical community regarding which of the 2 techniques is better. We compared our results using the
classic ET versus the FET technigue.

Methods: From August 2001 to March 2013, a total of 277 patients underwent total aortic arch replacement and
either ET (group A) or FET (group B) implantation. In group A, 97 patients (59 men; age 59.7 + 12.7 years;
44.3% with aneurysm; 55.6% with dissection [48.45% acute]) underwent an ET procedure; 21.64% were re-
operations, In group B, 180 patients underwent an FET procedure (126 men; age 59.8 £ 13.2 years; 34.4% with
aneurysm; 63.3% with dissection [35% acute]); 30% were reoperations.

Results: In group A, in-hospital mortality was 24.7%; postoperative stroke rate was 12.4%. During follow-up,
27.8% underwent a second-stage procedure. In group B, in-hospital mortality was 12.2%; postoperative
stroke rate was 13.3%. During follow-up, 27.7% patients further i ions in the

aorta.

European Journal of Cardio-Thoracic Surgery 2022, 62(4), ezac051
https://doi.org/10.1093/ejcts/ezac051  Advance Access publication 4 February 2022
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Total aortic arch replacement with frozen elephant trunk in acute type
A aortic dissections: are we pushing the limits too far?'

Malakh Shrestha®, Felix Fleissner’, Fabio lus, Nurbol Koigeldiyev, Tim Kaufeld, Erik Beckmann,
Andreas Martens and Axel Haverich

rdiothorace, Taniph ey, | Hammover, Germany
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Open total arch replacement with trifurcated graft and frozen
elephant trunk
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Benefits of FET

e Treats tears in arch & prox. descending aorta

e Stabilizes the true lumen

* Treats malperfusion by re-expansion of

the true lumen

¢ Promotes false lumen thrombosis

e Creates landing zone for future TEVAR

36
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Risks of FET

e Longer operative time
e Longer circulatory arrest time
e Spinal cord ischemia

* Technically more complex

37

Ideal patients for FET

* Young(er) patients
¢ Distal malperfusion
e Arch or descending tear

e Extensive (type |) dissection

38
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Debranching

39

Have hybrid procedures replaced open aortic arch reconstruction in ACQUIRED CARDIOVASCULAR DISEASE
high-risk patients? A comparative study of elective open arch
debranching with endovascular stent graft placement and
conventional elective open total and distal aortic arch reconstruction

‘The Journal of Thoraclc and Cardiovascular Surgery * September 2010

Rita Karianna Milewski, MD, PhD, Wilson Y. Szeto, MD, Alberto Pochettino, MD,
G. William Moser, CRNP, Patrick Moeller, BS, and Joseph E. Bavaria, MD

Type | Type ll Type lll

40
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Have hybrid procedures replaced open aortic arch reconstruction in ACQUIRED CARDIOVASCULAR DISEASE
high-risk patients? A comparative study of elective open arch
debranching with endovascular stent graft placement and
conventional elective open total and distal aortic arch reconstruction

The Journal of Thoracic and Cardiovascular Surgery - September 2010

Rita Karianna Milewski, MD, PhD, Wilson Y. Szeto, MD, Alberto Pochettino, MD,
G. William Moser, CRNP, Patrick Moeller, BS, and Joseph E. Bavaria, MD

TABLE 1. Preoperative characteristics and comorbidities TABLE 3. Outcomes
Hybrid _Open total arch Hybrid  Opentotalarch P
N 2 Lo £ values N=27 N=45 value
Agey 713 £96 628 135 008 3= z = =
Gender (N male) 16 62% 24 52% 63 In-hospital mortality 2 ”f' T lef B
Prior CVA 3om% 6 B% 10 Stroke 1 A% 4 % 64
Prior MI 5 oww s % 26 Transient neurologic deficit 0 1 1% .15
CRF 3 1% 2 4% 384 Permanent paraplegia 2 7% 0 137
Moderate/severe COPD 12 44% S 1% 003 Reversed spinal 3 1% 0 049
Smoker 18 671% 23 51% 077 cord ischemia
Surgical history :
Redo stemotomy 6 2% 15 33% A2 renal r“'i_“'e 5 19% 3 11%: 486
CABG | 4% s 1% 0 Renal failure 3 1% 3 7% 665
Root replace 0 4 9% 29 requiring new hemodialysis
AVR/root 1 4% 3 7% 100 Reoperation for bleeding 0 1 2% 1.00
?*‘ o 2 :'/- ; u’)”*; i:‘T Afibrillation 9 3% 13 29% 793
ype A dissection repair % % o B
o 5 it e Mean hospital 201 159 175 162
Pathology stay (d)
Atherosclerotic aneurysm 26 9%% 26 58% <.001 . = o
Fusiform 9 M\% 18 40% 623 Age and mortality
Saccular 17 6% 8 18% <001 In-hospital mortality Joseph E Bava
High-gradc/mobile 13 48.1% 3 6.7% =001
atheroma Hybrid arch Open total arch aalt
Chronic dissection 1 4% 16 36% <.001 <15y 2 14% 3 9, L
Prior trauma 1 2% 75y 1 8% 4 36%
Other 2 4%

41

Benefits of Debranching

e Eliminates circulatory arrest
e Type I: eliminates need for CPB

e Type ll: reduces CPB time

Limitations of Debranching

e Limited role in type A dissection

42
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Artivion AMDS™

Uncovered nitinol

PTFE felt cuff

wire braided stent

44
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A novel hybrid prosthesis for open repair ofacute DeBakey — ® cnectorupases ADULT: AORTA

type I dissection with malperfusion: Early results from the
PERSEVERE trial The Journal of Thoracic and Cardiovascular Surgery * July 2025

Wilson Y. Szeto, MD," Shinichi Fukuhara, MD,“ Fernando Fleischman, MD,* Ibrahim Sultan, MD,”
William Brinkman, MD,® George A is, MD,' Hiroo Tak MD, PhD,? Kyle Eudailey, MD,"
Derek Brinster, MD,' Arminder Jassar, MBBS,’ Joseph DeRose, MD,* Chase Brown, MD,"

Woodrow Farrington, MD,' and Michael C. Moon, MD™

o Incidence of Major Adverse Events and DANE through 30-Days in PERSEVERE vs. Reference Cohorts

80% 58.0%
50%
45%

40%

30%

23.8%

20.9% .
20% 19.4%

9.7% 10.8% 11.2%

0.0% 0%

0%
All-cause mortality New Disabling Renal Failure  Myocardial Infarction z1MAE DANE
Stroke Requiring = 1
Dialysis Treatment
W PERSEVERE M Reference Cohort
FIGURE 3. 30-day MAE and DANE rates compared with reference cohorts. MAE, Major adverse event; DANE, distal anastomolic new entry,

FIGURE 6. Example of positive aortic remodeling at 1-year, post-procedure at I-year, post-procedure

45

What drives Strategy?

Location of entry tear 'I'nn HA“ c“nlcis

Extent of dissection

Patient age

Patient’s condition

Malperfusion

Surgical expertise

46
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Practical Algorithm
e Type Il dissection =2 Hemi-arch
e Type | dissection =2 Hemi-arch

Entry in asc. Aorta
Old / unstable pt.

e Type | dissection =2 Total arch + FET §
Young, stable pt.

e Tearin arch > Total arch £ FET
* Malperfusion > Total arch + FET
or AMDS

47

Therapy has to be
tailored to the
individual patient!

48
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Case Presentation

e HPI: - 75 y.0. male with acute chest pain

- EKG showed STE, hence underwent coronay
angiogram showing no relevant blockages

- TTE was done the following day and showed
»~echodensity“ in the arch promtping CTA

- CTA showed acute type A aortic dissection

e PMH: - hypertension
- hyperlipidemia
- tremor

49

Case: Preoperative CT-A

50
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Artivion AMDS™ Hybrid Prosthesis

‘ MINNEAPOLIS Allina ¥
HEeArT ABBOTT
INSTITUTE NORTHWESTERN

HOSPITAL

51

Case Presentation
Hospital Course:

* Return to OR for hemorrhage
 Extubated on POD 1

* Postop: afib, delirium

* Discharged on POD 14

52
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MINNEAPOLIS

Hearr Surgical Outcome of AADA Repair at MHI
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Annual case volume at MHI
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Surgical Cases

Year

Patient characteristic

Age (years)

Male (n, %)

Previous cardiac surgery (n, %)

n=88

62+16

59 (67%)

5 (6%)

55

Intraoperative data

Ascending replacement (n, %)

Full root replacement (n, %)

59 (67%)
29 (33%)

Hemiarch repair (n, %)

Hemiarch with antegrade hybrid-stent placement (n, %)
Subtotal arch (n, %)

Total arch with endovascular stent (FET)

Total arch without FET (n, %)

No circulatory arrest (n, %)

52 (59%)
1(1%)
4 (5%)
27 (31%)
1(1%)
3 (3%)

Concomitant cardiac procedures _

Coronary artery bypass grafting (n, %)
Aortic valve replacement (n, %)
Mitral valve surgery (n, %)

Tricuspid valve surgery (n, %)

5 (6%)
10 (11%)
1 (1%)
3 (3%)

56
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Intraoperative data

Ascending replacement (n, %) 59 (67%)

Full root replacement (n, %) 29 (33%)

Distal aortic repair
Hemiarch repair (n, %) 52 (59%)

Hemiarch with antegrade hybrid-stent placement (n, %) 1(1%)

Subtotal arch (n, %) 4

Total arch with endovascular stent (FET) @

Total arch without FET (n, %)

No circulatory arrest (n, %) 3 (3%)

Concomitant cardiac procedures _
Coronary artery bypass grafting (n, %) 5 (6%)

Aortic valve replacement (n, %) 10 (11%)

Mitral valve surgery (n, %) 1(1%)

Tricuspid valve surgery (n, %) 3 (3%)

57

Postoperative outcome

ICU stay (days) 6 (0-33)
Stroke (n, %) 15 (17%)
Rethoracotomy for bleeding (n, %) 12 (14%)
Dialysis (n, %) 11 (12%)
ECMO (n, %) 5 (6%)
In-hospital mortality (n, %) 8 (9%)

58
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Postoperative outcome

ICU stay (days) 6 (0-33)
Stroke (n, %) 15 (17%)
Rethoracotomy for bleeding (n, %) 12 (14%)
Dialysis (n, %) 11 (12%)
ECMO (n, %) 5 (6%)
In-hospital mortality (n, %) 8 (9%)

59

Prognosis
after Surgery? &’

60
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Is Compliance With Guideline Recommended  ® onecxrorpastes
Follow-Up After Aortic Dissection Associated
With Survival?

Amit Sharma, MD, Jesse M. Manunga, MD, Larissa Stanberry, PhD,

P. P RN, Darli Nwaudo, BA, Craig Strauss, MD, MBA,
Ross F. Garberich, MS, Benjamin Sun, MD, D ico Call MD, Karol Mudy, MD,
Jessica M. Titus, MD, and Kevin M. Harris, MD

Minneapolis Heart Institute Foundation at Abbott Northwestern Hospital, Minneapolis, Minnesota

BACKGROUND Patients with acute aortic dissaction (AD) remain at risk for long-term complications and thus are
recommended to adharo closely to American Golloge of Gardiology and American Heart Association aorta guidelin- o#
based fallow-up imaging and clinic visits, The long-temm outcomes of compliance with such & model are not well
understood.
METHODS
AD and who were analyzed by compliance with initial follow-up at 3 Months and long tem after AD. The primary end Zou
point was doath, §
RESULTS A total of 172 (88% type A; 33% type B) patients survived hospitalization and wers followed up over 48 g
‘manths (nterquartile range [IQR], 21, 88 months). Of
Pationts up 2
(1R, 50%, not attend o2
the first visit (18% 1GR, 0%, 57%). follow-up
1 1.2,2.1; P <.001). Furthermore, in patients with
Was mors than doubla that of pationts with high compliance (consistontly attanding moro than two-thirds of appoint-
ments) (hazard ratio, 2.2; 95% confidence interval, 1.5, 3.1; P < 001). on-
CONGLUSIONS Nearly one-third of palients. with AD do not attand the first recommended follow-Up visit, and such ° *otmey "
failure follow-up. have double the
lifetime risk of death after AD than do high-compliant patients. primary
(Ann Thorac Surg 2022:113:845-52) as nonacrtic evants
® 2002 by The gocieeycr Th s mpl., noncompliant;

© 2022 by The Society of Thoracic Surgeons
Published h)’ Elsevier Inc.
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Future
Directions?
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Future Directions?

)
Terumo Aortic Rapidlink Gore TAG TBE

63

Is Hybrid the Future?

YES, for selected patients
- FET improves aortic remodeling
- Reduction of future interventions

NO, as a universal strategy
- Surgery remains standard of care
- Not all pts require aggressive repair

TORIITYRE

175

it g AT
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Is Hybrid the Future?

YES, for selected patients
- FET improves aortic remodeling
- Reduction of future interventions

NO, as a universal strategy
- Surgery remains standard of care
- Not all pts require aggressive repair

THE FUTURE IS TAILORED
AORTIC SURGERY !

65

Conclusions

* Type A dissection requires emergent surgery

e Patient’s condition and disease impact extent of repair
e Hybrid strategies are expanding, but not universal

e Hybrid repair may improve future prognosis

e Balance: risk now vs. benefit later

* Primary goal is always to keep patient!

66
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ABBOTT NORTHWESTERN ROSITAL
Abbott Northwestern Intensivist Service

AllinaHealth ¥
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PARTNERS Foundation’
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67
"f{ MINNEAPOLIS
‘ HEearT
INSTITUTE Thank you for
Allina ¥ your attention!
ABBOTT
NORTHWESTERN

Erik Beckmann, MD
Minneapolis Heart Institute
erik.beckmann@allina.com
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Aorta say Thank You!lv

Erik Beckmann, MD
Minneapolis Heart Institute
erik.beckmann@allina.com
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