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AORTIC ARCH ANEURYSMS- Open Surgery.

o Sternotomy. (Courtesy Dr. Angelo Nobre)
Isolated arch repair / Elephant trunk.

+ Cardiopulmonary Bypass (CPB).

» Moderate / deep hypothermy.

+ Circulatory arrest.

+ Antegrade cerebral perfusion.

» Staged open reparr.

* Mortality:
0.9'9.3% (Single-centre series).

] 5'20% (National Inpatient Sample Database).
(Medicare Provider Analysis and Review).

» Stroke: 6-9%
Milewski, Bavaria et al ; 2009 AATS; JTCVS 2010
Kumral, 2001; Jakob, 2011.

* LOW RISK PATIENTS.

Hybrid repair of the aortic arch: the CHULN experience.

Outcome of open total arch replacement in the
modern era

Fabrizio Settepani, MD, Antioco Cappai, MD, Alessio Basciu, MD, Alessandro Barbone, MD, and
Giuseppe Tarelli, MD, Rozzano, Milan, Ttaly

(J Vasc Surg 2016;63:537-45.)
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TECHNIQUES

 HYBRID REPAIR

> Debranching procedures + TEVAR. W
DEBRAN | EPHANT TRUNK
> Frozen elephant trunk + TEVAR. | Ty

 ENDOVASCULAR REPAIR

> Parallel grafts.

> Fenestrated / branched arch endografts.




AORTIC ARCH ANEURYSMS:
ENDOVASCULAR / HYBRID APPROACH.

GOALS:

* Reduce invasiveness.

 Decrease mortality associated to hypothermiccirculatory arrest.
 Applicableto MODERATE TO HIGH RISK PATIENTS.

* DURABLE?

* THE GOLD STANDARD?
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Debranching + TEVAR:

Elective cases (n=25) . Zone0+1 9 0 2 2
Urgent cases (n=10) - Zone2 16 0 1 0
Median follow-up: 30.3 (2.4-63.5) TOTAL 25 0 3 (12%) 2 (8%)
months. URGENT REPAIR

Degenerative: 15 Debranching + TEVAR:

Post-traumaticchronic: 6 Zone 0 +1 g 0 0 2

Aortic dissection: 9 . Zone 2 4 0 1 1

Pseudo-aneurysm:3

Type 1-A endoleak: 2 TOTAL 10 0 1(10%) 3 (33%)

Hybrid repair of the aortic arch: the CHULN experience.



URGENT versus ELECTIVE

Survival Urgent vs Elective
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ISHIMARU CLASSIFICATION

Survival according Ishimaru classification
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PROCEDURAL RISK

A systematic review and meta-analysis of hybrid aortic arch

replacement

Konstantinos G. Moulakakis'?, Spyridon N. Mylonas’, Fotis Markatis', Thomas Kotsis’, John Kakisis',

Christos D. Liapis'

Ann Cardiothorac Surg 2013;2(3):247-260

Stroke jh AD group
Study name Event rate and 95% Cl Study name
Event Lower Upper
rate limit limit Z-value P-value
Andersen etal. 2012 0.042 0.010 0.152 -4.341 0.000 o— Andersen et al. 2012
Antoniou et al. 2010 0.121 0.046 0.282 -3.714 0.000 = e Antoniou et al. 2010
Bavariaetal. 2010 0.130 0.043 0.335 -3.064 0.002 - Bavaria et al 2010
Bergeron et al. 2006 0.080 0.020 0.269 -3.313 0.001 - Bergeron et al. 2006
Canaud etal. 2010 0.059 0.015 0.207 -3.804 0.000 — Canaud et al. 2010
Chan et al. 2008 0.188 0.062 0.447 2.289 0.022 —— Chan et al. 2008
Chiesa etal. 2010 0.043 0.018 0.099 -6.781 0.000 + Chiesa et al. 2010
Czemyetal. 2012 0.045 0.015 0.132 -5.152 0.000 o Czemy et al. 2012
Deriu et al. 2012 0.010 0.001 0.143 -3.218 0.001 — Deriu et al. 2012
Donas et al. 2010 0.150 0.049 0.376 2.770 0.006 —— Donas et al. 2010
Ferreroetal. 2012 0.018 0.001 0.230 -2.808 0.005 — Ferrero ef al. 2012
Geisbusch et al. 2011 0.064 0.021 0.180 -4.501 0.000 O Geisbusch ef al. 2011
Gelpi et al. 2010 0.031 0.002 0.350 -2.390 0.017 — Gelpi et al. 2010
Gottardiet al. 2008 0.014 0.002 0.091 -4.247 0.000 — Gottardi et al. 2008
Holt et al. 2010 0.064 0.027 0.145 -5.800 0.000 - Holt et al. 2010
Hughes etal. 2009 0017 0.001 0.223 -2.834 0.005 — Hughes ef al. 2009
Ingrund et al. 2010 0.038 0.002 0.403 2.232 0.026 f— Ingrund et al. 2010
Ishibashi et al. 2012 0.083 0.012 0.413 -2.296 0.022 —— Ishibashi et al. 2012
Lee et al. 2011 0.108 0.041 0.255 -3.986 0.000 — Lee et al. 2011
Lotfi et al. 2012 0.118 0054 0.238 -4.636 0.000 Lotfi et al. 2012
Lu et al. 2011 0.059 0.008 0.320 -2.690 0.007 Luetal 2011
Ma et al. 2011 0.020 0.001 0.251 2.724 0.006 — Ma et al. 2011
Murashita et al. 2012 0.074 0.019 0.252 -3.437 0.001 - Murashita et al. 2012
Saleh et al. 2006 0.031 0.002 0.350 -2.390 0.017  — Saleh et al. 2006
Vallejoetal. 2012 0.132 0.056 0.280 -3.932 0.000 +— Vallejo et al. 2012
Weigang et al. 200 0.001 0.236 -2.781 0.005 — Weigang et al. 2009
0.059 0097  -18.330 0.000 +
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Figure 5 Forest plot of stroke rate in the arch debranching group. AD, arch debranching

Hybrid repair of the aortic arch: the CHULN experience.

Acceptable surgical mortality, even in high risk patients.

Figure 4 Forest plot of mortality rate in the arch debranching group. AD, arch debranching

Event
rate
0.208
0.212
0.130
0.080
0.206
0.029
0.043
0.091
0.083
0.150
0.111
0.191
0.031
0.068
0.077
0.017
0.167
0.038
0.162
0.098
0.118
0.020
0.037
0.067
0.237

s for each stu

Upper

limit
0.346
0.383
0.335
0.269
0.373
0.338
0.099
0.188
0.202
0.376
0.293
0.329
0.350
0.154
0.161
0.223
0.477
0.403
0.317
0215
0.368
0.251
0.221
0.352
0.396
0.345
0.149

Z-value

-3.756
-3.082
-3.064
-3.313
-3.183
-2.436
-6.781
-5.378
-4.592
-2.770
-3.396
-3.885
-2.390
-5.633
-5.848
-2.834
-2.078
-2.232
-3.682
-4.713
-2.677
2724
-3.197
-2.550
-3.066
-3.136
-14.878

P-value

0.000
0.002
0.002
0.001
0.001
0.015
0.000
0.000
0.000
0.006
0.001
0.000
0.017
0.000
0.000
0.005
0.038
0.026
0.000
0.000
0.007
0.006
0.001
0.011
0.002
0.002
0.000

30-day/in-hospitql mortality jh AD group
e

-1.00

-0.50

Event rate and 95% CI




Aortic arch debranching and thoracic endovascular

I_O NG'TERM O UTCO M E repair (J Vasc Surg 2014;59:107-14..)

Paola De Rango, MD, PhD,® Piergiorgio Cao, MD, FRCS,* Ciro Ferrer, MD,* Gioele Simonte, MD,"
Carlo Coscarella, MD,* Enrico Cieri, MD, PhD,® Gabriele Pogany, MD,* and Fabio Verzini, MD, PhD,"
Rome and Perugin, Italy
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Fig 5. Freedom from persisting endoleak after aortic arch
Fig 4. Survival in 104 patients with aortic arch debranching. debranching.

Long-term aneurysm-related mortality seems to be low.

Hylitid repair of the aortic arch: the CHULN experience.



INFLUENCE OF THE TYPE OF DEBRANCHING

The more proximally we go in the arch, the higher the risk (risk versus stability)?

Yes- Melissano (EJVES 2007;33:561-566); Bunger (JVS 2013;58:1490-6); Andersen (JVS 2013;57:655-67); De Rango (JVS 2014;59:107-14); Hiraoka (JVS2015;61:88-95).

No- Geisbusch (EJVES 2010;39693-69); Ockert (JVS 2015;62:907-13); Kang (EJVES 2016;52:173-178).



Evolving practice pattern changes and outcomes
in the era of hybrid aortic arch repair

Ehsan Benrashid, MD," Hanghang Wang, MD," Jeffrey E. Keenan, MD," Nicholas D. Andersen, MD,*
James M. Meza, MD,* Richard L. McCann, MD,” and G. Chad Hughes, MD,* Durham, NC

(J Vasc Surg 2016;63:323-31.)
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Hybrid repair of the aortic arch: the CHULN experience. Luis Mendes Pedro



CONCLUSIONS

In good risk patients open surgery is still the gold standard.

In higher risk patients hybrid procedures are less invasive optionsassociated
to significant, but acceptable, mortality and morbidity and may be considered
the gold standard.

Direct comparative studies between open and hybrid techniques are not
available due to selection bias.

CAREFUL PATIENT SELECTION.



