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3 Questions

1) Is an operation indicated?
2) What operation do we do?
3) Where should the operation be done?
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3 Questions

1) Is an operation indicated?
1) Type Avs B etc
2) timing
2) What operation do we do?
1) Hemi
2) Total
3) Frozen Elephant Trunk
3) Where should the operation be done?
1) Dedicated team
2) Malperfusion
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What we are treating
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Dissection is Highly Lethal: “1%/hr”

DISSECTING ANEURYSM OF THE AORTA:
A REVIEW OF 505 CASES
ALBERT E. HIRST, JR., M.D., VARNER J. JOHNS JR, MDD,
and S. WESLEY KIME, JR.,, M.D
(From the Departments of Patho and Med; the C
Medical Evangelists, lzgg Angelese é’o;?vjogr{m)a oflege of Note these are autopsy
data from the 1950’s —

“of those who died....”

90% at 12 weeks

50% at 3 days

PERCENT DEAD
ca3a858838
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A Closer Look: Distinguishing Subsets of Dissection

De Bakey Type | Type Il
Shatl? N /7

Type A = involves Ascending

Type B = involved the aorta
around Back (the descending
aorta is next to the spine!)

And “B” rhymes with “3” so
Type B is the same as Type 3

HA R
Stanford Type A
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Dissection is Highly Lethal: UK Data

e Type A - All
w004 ammmam Type A- Admitted

- = TypeB-Al
50% pre-hospital

mortality for —)

Type A

Rate (%)

0 5 10 15 20 25 30
Days since Event

Numbers Type-A 37 13 13 12 12 11 1
at risk Type-B 15 14 14 14 14 14 14

30 day mortality rate

Circulation. 2013:;127:2031-2037.
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What is the Rate of Death?

Kaplan-Meier Survival Curves

1004 g

\H IRAD:
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% g \H——m__“’fifh The risk of death is
5 \ significantly higher for
2 0801 L type A than type B
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§ o0l S, T 10% mortality in 24 hours
: for Type A
0601 | | pyperscn | tocto (o) e
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Time from Symptom Onset (days)

Figure 1 Kaplan-Meier survival curve for Type A and Type
B aortic dissection.

The American Journal of Medicine, Vol 126, No 8, Auqust 2013

1)

Il

What is the Rate of Death?

A Kaplan-Meier Survival Curve
Dissection Type: A

]
'LL‘_H‘ between management types
0.80 M

0.604 \

Surgical Management IRAD

®
=
@D 0.40 [——  30% mortality in 24 hrs
Medical Management if not operated (1%/hr)
0.20
04 0:24 hours 2-7 days 8-30 days greater than 30 days
(hyperacute) (acute) (subacute) (chronic)
L e S S e B LI S S S S
0 1 4 12 16 20 24 28 32 36 40 44 48 52 56 60

Time from Symptom Onset (days)

The American Journal of Medicine, Vol 126, No 8, August 2013




How should we treat them Surgically?

ADULT: 2021 AATS EXPERT CONSENSUS DOCUMENT: SURGICAL TREATMENT OF ACUTE TYPE A AORTIC DISSECTION

2021 The American Association for Thoracic Surgery (@) Cheok forupcates
expert consensus document: Surgical treatment of acute
type A aortic dissection

S. Christopher Malaisrie, MD," Wilson Y. Szeto, MD," Monika Halas, MD," Leonard N. Girardi, MD,"
Joseph 8. Coselli, MD,” Thoralf M. Sundt I, MD," Edward P. Chen, MD, Michael P. Fischbein, MD, PhD,*
Thomas G. Gleason, MD," Yutaka Okita, MD,' Maral Ouzounian, MD, PhD, Himanshu J. Patel, MD,"
Eric E. Roselli, MD, Malakh L. Shrestha, MD, PhD," Lars G. Svensson, MD, PhD." and

Marc R. Moon, MD," the AATS Clinical Practice Standards Committee: Adult Cardiac Surgery

The Journal of Thoracic and Cardiovascular Surgery + Volume 162, Number 3
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Surgical Overview

Surgical Treatment of Acute Type A Aortic Dissection

AATS

Cannulation and
Perfusion » Axillary and direct aortic are reasonable cannulation strategies

Sirat
Initial Medical s

Therapy

Aortic Root

Management » Valve resuspension is effective in most patients

Interhospital
Transfer

Ascending Aoria
and Distal
Anastomosis

> Entire ascending aorta with visible primary entry tear should be
resected using open distal anastomosis

Aortic Arch

» Certain conditions may require an extended arch replacement
Management

» Mesenteric malperfusion with end-organ dysfunction may be
treated before proximal aortic repair

Malperfusion Syndrome
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Surgical Overview

Recommendations

COR LOE References

Surgical Triage

1

Emergency surgery is recommended for patients with acute type A aortic
dissection.

Surgery is recommended in patients with type A IMH and one or more high-risk
features®.

Expectant management may be reasonable for type A IMH patients with
significant comorbidities in the absence of high-risk features*.

Surgery can be effective in patients with ATAAD and brain malperfusion.

Nonoperative management is reasonable in catheter induced ATAAD, if limited
to the aortic root.

Descending TEVAR alone may be reasonable in selected patients with
retrograde ATAAD.

COR, Class of recommendation: LOE, level of evidence: ATAAD, acute type A aortic dissection: JMH. intramural hematoma; TEVAR. thoracic endovascular aortic repair. *Aortic
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diameter >50 mm, hematoma thickness >11 mm, pericardial effusion, aortic regurgitation, ulcer-like projection.

The Standard Operation: Replacement of Ascending Aorta with
Hemi-Arch, Valve Resuspension or Root Replacement

Valve Resuspension

Complete Ascending
Resection

Felt or Pericardial
Neomedia and
Reinforcement
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Secure Meticulous
Open Exposure for
Distal Anastomosis

Root Replacement




Resuspension Generally Preferred, but ...

Limited root repair in acute type A aortic dissection is safe
but results in increased risk of reoperation

Peter Chiu, MD, MS,™" Jeffrey Trojan, BA.” Sarah Tsou, BA." Andrew B. Goldstone, MD, PhD,™"
Y. Joseph Woo, MD," and Michael P. Fischbein, MD, PhD"

ABSTRACT

10
Objective: Management of the sortic root is a challenge for surg
acute type A sortic dissection,

Methods: We performed o retrospective review of the acute type A
fion experience at Stanford Hospital between 2005 and 2015 and 03
tients who underwent either limited root repair or aortic root
Differences in baseline characteristics were balanced with invers)
weighting to estimate the average treatment effect on the contrq

logistic regression was used to evaluate in-hospital montality. Weigl 06
porticnal hazards regression was used o evaluste differences in
mid-term death. Reoperation was evaluated with death as a compef Rask of reoperation, 11 8% vs 0.0%, p <0 001
the Fine-Gray subdistribution hazard
04

Results: After we excluded patients managed either nonoperati]
definitive endovascular repair, ther were 293 patients withou con{
disease who underwent either hmited root repair or sortic root replag
was no difference in weighted perioperative mortality, odds rad
confidence interval [(I]. 044-1.76, P = .7). and there was no 02 r—
weighted survival, hazard rado 1.12 (95% CI, 054231, P =
roperation wis greater in limited root repair (11.8%. 95% CI, ( { |
than for root replacement (0% ), P < .001. - - - :

Cumdatn e Incidence

Conclusions: Limited root repatr was associated with increased ris 00 . . ] ] L)
eration after repair of acute type A aortic dissection. Surgeons W
experience may consider aortic root replacement in well-selected p| 0 2 4 6 1] 10 2
ever, given good outcomes afler limited rool repair, surgeons shy Years
compelled to perform this more-complex operation. (1 Thorse Car

ﬁ D17:M:1-7) Limtad Reot Repar 212 105 % 4% s

= Ront Roplacomont —— 081 W & a1 " 3

Management of the Aortic Arch

TABLE 7. Management of the aortic arch

Recommendations COR LOE References
Aortic Arch Management
1. Extended aortic arch replacement is reasonable in patients with ATAAD and:
- primary entry tear in the arch or proximal descending thoracic aorta, lla 1.9
- brain or peripheral malperfusion, i
- arch or descending thoracic aortic aneurysm or rupture.
2. Extended aortic arch replacement with frozen elephant trunk may be I 10-23
reasonable in ATAAD to promote favorable aortic remodeling.
3. Extended aortic arch replacement may be considered in young patients with I c 24-30
Marfan syndrome or hereditary thoracic aortic disorders.

COR, Class of recommendation; LOE, level of evidence; ATAAD, acute type A aortic dissection.
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Zone 3 Total Arch Replacement

| MASSACHUSETTS
GENERAL HOSPITAL
CORRIGAN MINEHAN
HEART CENTER

Add TEVAR: “Frozen Elephant Trunk”

* Improves flow into true lumen,
promotes false lumen thrombosis, and
may address malperfusion

* Can favorably affect distal aortic
remodeling

* Small risk of paraplegia

* Probably best restricted to patients at
risk for patent false lumen (large
proximal fenestration in DTA) or
compressed true lumen
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The impact of frozen elephant trunk is unclear

Acquired Cardiovascular Disease Vallabhajosyula et al

Antegrade thoracic stent grafting during repair of acute Debakey
type I dissection promotes distal aortic remodeling and reduces late
open distal reoperation rate

Prashanth Vallabhajosyula, MD, MS,” Wilson Y. Szeto, MD," Aaron Pulsipher, BS,"

Nimesh Desai, MD, PhD," Rohan Menon, BS," Patrick Moeller, BS," Shenara Musthag,”
Alberto Pochettino. MD." and Joseoh E. Bavaria. MD*

10 ok o Hsrad, bl 8
"L‘* Fandord | IL_-'- o
W% | sk T
Open reintervention P dh""-—-—-; — |
T i P S i
5 -E b Sanrans
H
s § Survival o
Fo
oL
- 'r::'lllf m !H i Wik ik
: 4 : : ro{bmam iy - 3
A Yeara T 3 ] ] (] 1
ﬁ Cardiovasc Surg 2014;147:942-50) B L]
What do we mean by Malperfusion?
Impact on Mortality:
— il == \\ ! Pacini et al for the Emilia-Romagna AAD Registry
A - : (2011) N=502
ae T *  43.7% mortality with Malperfusion vs
@1 e 15% without (p<.001)
,-’/ b\__ - Geirrson et al U Penn(2007) N=244
T e 30.5% mortality with Malperfusion vs
i *  6.2% without (p<.001)
/' IRAD Registry
»  Surgical mortality for patients with visceral
St ymame malperfusion = 41.7%

=N

Il

Greater than 2x increase in mortality




Management of Malperfusion

TABLE 8. Management of malperfusion

Recommendations COR LOE References
Malperfusion Management
1.  Itis reasonable to delay proximal aortic repair until after definitive treatment of lla 6-11
mesenteric malperfusion.
2. Descending TEVAR, aortic fenestration, and branch vessel stenting are lla c 912
reasonable treatment options for mesenteric malperfusion. d
3. It may be reasonable to perform revascularization for leg ischemia with b c 1315
sensory/motor deficits before proximal aortic repair. :
COR, Class of recommendation; LOE, level of evidence; TEVAR. thoracic endovascular aortic repair.
==
Central Repair With Antegrade TEVAR for .
Malperfusion Syndromes in Acute Debakey Some impact by add|ng TEVAR
I Aortic Dissection
Prashanth Vallabhajosyula, MD, MS, Jean Paul Gottret, MD, Rohan Menon, BS,
Tbrahim Sultan, MD, Zara Abbas, MS, Mary Siki, BS, Matthew Kramer, BS,
Aaron Pulsipher, MD, Suvecksha Naidu, Alberto Pochetting, MD,
Kariana Milewsk PhD, Wilson Y. Szeto, MD, and Joseph E. Bavaria, MD
Hack . i acute ek | sersic df Ann Thorac Surg VALLABHAJOSYULA ET AL 751
2017,103:748-55 ACUTE AORTIC DISSECTION WITH MALPERFUSION
Fig 1. Cumulative survival in
- Standard versus thoracic endo-
1 Year 3 Years 35 Years vascular aneurysm repair
77% (30) 58% (19} 8% (16) (TEVAR) group patients present-
e - / ing with malperfision.
R S— e TEVAR
} wn m
g Standard
- 1 Your 3 Yeurs ¥
5% (42) 63% (30) 3% (21)
Fo)
ol
—~ 0 1 2 1 “ L] e ? 8 ® 0
[111] Yo 24
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Michigan approach: Fenestration first

Yang et al Adult: Ac
. - - - - - 100% -
Managing patients with acute type A aortic dissection and ~ ® cneoo i
. H . 90%
mesenteric malperfusion syndrome: A 2(0-vear experience :
80%
Bo Yang, MD. PhD.” Elizabeth L. Norton, MS."” Carlo Maria Rosati, MD.* Xiaoting Wu, PhD.” ’
Karen M. Kim, MD," Minhaj S. Khaja, MD. MBA." G. Michael Deeb, MD." David M. Williams, MD," and 0%
Himanshu J. Patel, MD" 60% 4
50% 4
40%
30%
20% +
10%
Thrombus
0%
Toleft Both decades First decade Second decade

and (1996-2017) (1996-2007) (2008-2017)
W Survived to discharge (without late open aortic repair)
M Survived to open aortic repair

B Died from organ failure without open aortic repair

[ Died from aortic rupture without open aortic repair
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(J Thorac Cardiovasc Surg 2019:158:675-87) 2

Who/Where Should Surgery be Done?

TABLE 2. Interhospital transfer recommendations

Recommendations COR LOE References

Interhospital Transfer

1. When cardiac surgery is not immediately available, it is reasonable to transfer lla 361012
patients with ATAAD to a Comprehensive Aortic Center. FERESS

2. ltmay be reasonable to transfer patients with complicated ATAAD to a b c 7.10.11
Comprehensive Aortic Center. il
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Where should the operation be performed?

Few hospitalsin the US see more than a few
dissections annually

on Operative Mortality

Gabrielle DiLuozzo, MD, and David H. Adams, MD
Depatment of Cardiothoracic Surgesy, Mount Sinai Medical Center, New York, New York

National Outcomes in Acute Aortic Dissection:
Influence of Surgeon and Institutional Volume
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PRIEEE] h‘nﬂum a,.n
" »

Joanna Chikwe, MD, Paul Cavallaro, BS, Shinobu Hagaki, MD, Matthew Seigerman, BS,

interval, 139 to 229 p < 0001L This was similar to

Frequency Mortality Unadjusted
Variable Description e?’.) Rate (% p Value [2
| influenced by institution and surceon volume. with 16.4% in these performine more than 13 m&n;um}
Acute dissection surgeon annual volume ey
. - —a Lowest (<1) 218 275 <0.001 e
Annust Hospital Thoracic Dissection Vowme Low (1 <2) 317 229 i
High (2 <5) 27.0 19.0 e
Highest (>5) 18.1 17.0 K
eEaE D G s ety ke ki .79, A e {Ann Thorse Surg 201395:1562-9)

© 2013 by The Sodiety of Thoracic Surgeons
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Who should perform the operation?
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QOutcomes of Acute Type A Dissection Repair (
Before and After Implementation of a 40% - OExpected Mortality
Multidisciplinary Thoracic Aortic Surgery Program 359 - ®Observed Mortality
Nichale [\ Anderssn, MDY, Asvin M. Gamapathi, MD, [ennifer M. Hannz, MD, MBA, 0,
Jusbon B, Willams, MDY, MHS, Jefrey . Gam, MD, G, Chad Hughes, MD 30% -
Dirham, Nerth Carolina P=0.005
25% o
Difecthes 'hlll‘l-rllln:t-hm-ll-ﬁd-uhb_hntd_:lmWm- 20‘./. |
Fighwdiama 2w, |
staniadwd ssooa by ALAAD re o o,
Backgromd Ot o ATARDY gl sy B gl whonn e satiis v pucmmm 3 Spuiciuii -] 15% A
- e e e e b
Methaz T T crriprpu—— -y se———— R | | L7
anderwant ATAAD reguir & yours Beiore (7 = 58) wxd & yows afer (7 = T implemrtaton of 5|
o s e i st el e, 5 5% A 2.8%
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ey Bafo on and e enesan g of Sa TASE. 0ot oo/. r
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Care can be Regionalized: Minneapolis MN

Innovations in Care

Multidisciplinary Standardized Care for Acute
Aortic Dissection

Deslgn and Initlal Oulcomes of a Reglonal Care Model
Kevin M. Harris, MID*; Craig E. Strusss, MD. MPHY; Soc Duval, PO, Barbarn T. Unger, RN;
Timothy J. Krostus, MDD, PHI; Subburao Inumpuadi, MID; Jonathan D. Coben, MIX;
Christopher Kapsner, MD; Lori 1 Boland, MPH; Fraxier Fales, MD; Fric Rohman, BA;

Alan T. Hirsch, MI¥:. Timothy D. Heary, MDD

Quirino G Orlandi, MIY; Thomas F. Flavin, MIX. Vibha R. Ksheary, MI); Kevin 1. Grabam, MD;

Time from Dx to OR cut from 8 hrs to 5.6

“No physican can disgnce 3

e Table 3. Time to OR in Surgically Managed Type A AAD Patients, Before and After Protocol

pas o e Implementation, by Hospital of Initial Presentation
with Lype A AAD, e mortality ris|
untll emergency sumgical sepedr Before Protocol After Protocol
Iheredfore orisiomd (et AAD be ]
Ihat sarpical care be provided evpes]
Inieemationsd Regisiry of aoie Aol Vanable n Time n Time PValue
indicale thail the modisn Sme Irosm|
ot 4 ] Time from initial presentation to OR
mpsl inervertion for type A pati :
“‘L‘Lﬁ‘::“‘l‘a’:.ﬁ: Al hnspuus 2 a2 (252, 1137) 37 38 (223, 586) 0.188
I AL T Tertiary 5 12 (136,219 7 23 (165, 295) 0.421
Tmmm———— Community (o) 15 728  (369,1487) 30 366 (229,784 0.039
e it e i Community (in-network ony) 15 728 (369, 1487) 2 316 (216, 1099) 0.056
poees e e o vt | e from diagnosis fo OR® 20 13 51,179 37 51 (34,98 0.006

1)
:
I
]
|

wrealmeni mnd i imprve dinksl ouf “Within tertiary faciity.
AAD. A ooflsboralive team  desig)
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Values are expressed as median (25th percentile, 75th percentile). Three type A surgically managed patients treated after
protocol implementation were excluded from these analyses owing to unclear presentation time.
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