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Haulon et al Evolving Technologyv/Basic Science

Global experience with an inner branched arch endograft

Stéphan Haulon, MD, PhD.®" Roy K. Greenberg, MD.” Rafaélle Spear, MD.” Matt Eagleton, MD."
Cherrie Abraham, MD." Christos Lioupis, MD." Eric Verhoeven, MD, PhD.” Krassi Ivancev, MD.®
Tilo Kdlbel, MD, PhD.' Brendan Stanley, MD® Timothy Resch, I"v'![]:}l',rL Pascal Desgranges, MD, PhD,'
Blandine Maurel, MDD " Blayne Roeder, PhD. ' Timothy Chuter, MD.® and Tara Mastracci, MD"

Background: Branched endogratts are a new option to treat arch aneurysm in high-risk patients.

Methods and results: We performed a retrospective multicenter anal vsis of all patients with arch aneuryvsms
treated with a new branched endograft designed with 2 inner branches to perfuse the supra aortic trunks.
Thirty-eight patients were included. The median age was 71 vears (range, 64-74 yvears). An American Society
of Anesthesiologists score of 3 or 4 was reported in 89.5% (95 % confidence interval [CI], 79.7-99_3) of patients.
The 30-day mortality rate was 13. 2% (95% CI, 2.2-24_2). Technical success was obtained in 32 patients (84.2%
[95%% CI, 72.4-959]). Early secondary procedures were performed in 4 patients (10.5% [95% CI, 0.7-20.3]).
Early cerebrovascular complications were diagposed in 6 patients (15.8% [95% CIL 4.0-27.6]). including
4 transient ischemic attacks, 1 stroke, and 1 subarachnolid hemorrhage. The median follow-up was 12 months
(range, 6-12 months). During follow-up, no aneurysm-related death was detected. Secondary procedures during
follow-up were performed in 3 patients (9.1% [95% CL, 0.0-19.1]), including 1 conversion o open surgery.
We compared the first 100 patients (early experience group) with the subsequent 28 patients. Intraoperative
complications and secondary procedures were significantly higher in the early experience group. Although
not statistically significant, the early mortality was higher in the early experience group (30% [95%
CI, 0.0-60.0]) versus the remainder (7.1% [95% CL 0.0-16.9]; P = .066). Being part of the early experience
group and ascending aortic diameter =38 mm were found to be associlated to higher rates ot combined early
mortality and neurologic complications.

Conclusions: Qur preliminary study confirms the feasibility and satety of the endovascular repair of arch
anewrysms In selected patients who may not have other conventional options. Chnical trial registration >‘<
information: Thoracic IDE NCTOO583817, FDA IDE# 000101, (J Thorac Cardiovasc Surg 2014; l:1-8)

(AmmgLo/UCU[Q i



Eur J Vasc Endovasc Surg (2016) 51, 380—385

Editor’s Choice — Subsequent Results for Arch Aneurysm Repair with Inner
Branched Endografts,*®

R. Spear °, S. Haulon =" T. ohki ®, N. Tsilimparis , Y. Kanaoka b C.P.E. Milne ®, S. Debus °, R. Takizawa °, T. Kélbel ©

“Mortic Centre, CHRU Llle, France
B vascular Surgery, Jikei University, Tokyo, Japan
German Aortic Center, University Heart Center Hamburg, Germany

WHAT THIS STUDY ADDS

This study reports early outcomes following endovascular repair of arch aneurysms in patients unfit for open
surgery and is the first evaluation of arch aneurysm endowvascular repair performed after the initial learning
curve.




Case series of aortic arch disease treated with branched
stent-grafts

R. E. Clough' ", R. Spear’, K. Van Calster!, A. Herranlt!, R. Arzaoui', J. Sobocinski!, I, Fabre®
and 5. Haulon!-

Anrsz Contrs, Hispind Cardlogiae, Conme Hoapaaber Régiomal Usiverstsies (CHRL) de LS, Lle Corles, and "Dispusiment o Acriis =4
Vascular Sorgory, Hopstal Mlarnic L kmguc, L Plomia-H Framcx

Carregiendraer @ D 5. Haulom, Aorise Ceniree, Depariment of Aostic and Vasoslar Surgeny, Hopiga] Mane Losclongoe, DNEERM UME_S 799,
Inivermie Paein Sed, 133 Svonoe de I Rexstancs, 51350 Le Floas-Robirsm, Frecr (e-mroel: 5 ko oo ooml .

Backgraund: Surgical repair of somdc arch pathology is complex snd sssociced wich significant morbadiny
and morafiry. Alermaive spprosches heve been developed w reduce these risks, including the use of
thorecic steni-grafis with fenesmrytions or in combinadon with bypass procedures m mainesin sepra-sordc
mmank hlood fiow. Brenched sent-grafis sre a novel spprosch oo orest aomic arch parsology:

Mothods: Consecunive padencs with sorric arch disesse preseming i single universiry hospial vasoalar
cemre were considered for bramched scens-graft repair (Oowber 2000 © Janmery 2017). Padents were
aszezsed in 3 malsdisciplinary seming imduling 3 cardiclogist, cardise surgeon amd vazoalsr surgeon.
reportng sundards for endovesoalar sordc repsir amd PROCESS (Preferred Repoming of Case Series
in Surgery} guidelines.

Results: Some 30 pariens (25 men) underwene amempred brench swens-graft repair. Mean sge was
&8 {mange 37-B4) pears. Fighreen pariens had dhromic aorric diseecdon, 11 padencs had an anearysm
and one had & pememaing ulcer. Fowrveen patienes had dissase in sondc srch zone 0, six in zone 1 and
ten im mone 2. Twemgy-five padests had umdergone previows somic surgery and 24 required sargicsl
revasrularizadon of the left subckviam amery. Technical seocess was achieved in 27 of 30 padens.
Four petdenes had am endolesk (oype Ia, §; oype 11, 3. The in-hospial moraling mee was toree of 30.
Mean bemgrh of follow-op was 12.0 (range 10-67.8) montks, during which dme 12 parients required am
sortic-relsred reimervemton.

Conolusion: Bepair of sordc arch pathology wsing bramched sten-grafting appears fessible. Before
widespread sdopdoa of this technology, furber smdies sre required o sandardize the recheiqes and
idenzify which patiencs are most Ekely to benefic.

Paper acoepesd 20 July 2007

Puhlisher] online in Wiley Online Library farsse bjs.onek). DOE: 10010000%s 10681
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Pre-operative CT

2-year control
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Inner Branched Arch Endografts
following Ascending Open Repair

+ 70 patients
» 100% prior acute Type A Open Repair

* In-hospital combined mortality and stroke
rate was 4% (n=3)

- one minor stroke, one major stroke causing death,
and one death following multi-organ failure.

+ Technical success rate was 97% @ ifo
N, o
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ORIGINAL ARTICLE

Endovascular Treatment of Post Type A Chronic Aortic Arch
Dissection With a Branched Endograft

Early Results From a Retrospective International Multicenter Study

Dorian Verscheure, MD,* Stéphan Haulon, MD, PhD,* Nikolaos Tsilimparis, MD, PhD,t
Timothy Resch, MD, PhD,1 Anders Wanhainen, MD, PhD,§ Kevin Mani, MD, PhD,§ Nuno Dias, MD, PhD,}
Jonathan Sobocinski, MD, PhD,Y Matthew Eagleton, MD,|| Marcelo Ferreira, MD,**
Geert Willem Schurink, MD, PhD,tt Bijan Modarai, MD, PhD, 11 Said Abisi, MD,11
Piotr Kasprzak, MD, PhD,§§ Donald Adam, MD, Y| Stephen Cheng, MD, PhD,||||
Blandine Maurel, MD, PhD,*** Thomasz Jakimowicz, MD,1tt Amelia Claire Watkins, MD, 111
Bjorn Sonesson, MD, PhD,1 Martin Claridge, MD,YY| Dominigque Fabre, MD, PhD,"* and Tilo Kilbel, MD, PhDt
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Previous Ascending Repair

Table 2. Ascending Aorta (Proximal Landing Zone) Variables

Variables No. Mean SD Range
Measurements
Maximum diameter of graft in 73 33.4 3.2 2642
AA, mm
Length from coronary sinus to
Distal anastomosis, mm 73 42.1 20.4 2-85
IA, mm 73 52.3 19.7 9-99

Median Q1, Q3 Range

Length from distal anastomosis to 73 7 0,17 0-54
IA, mm
J—
Yes No
Landing zone characteristics No. (%) No. (%)

Suitable proximal landing zone? 52/73 (71.2) 21/73 (28.8)
Reasons for unsuitability

Ascen(c;in?tAortic (- AA graft too short (<40 mm) 15/21 (71.4)
el 7 4 Major kink (>90 degrees) in 5/21 (23.8)
$ AA graft
AA graft diameter too large 1/21 (4.8)
(>38 mm)
AA = ascending aorta; IA = innominate artery; Q1 = quartile 1
(25th percentile); Q3 = quartile 3 (75th percentile); SD = standard
deviation.

Milne CPE et al. Ann Thorac Surg 2016
(Mb/b[ Lom@U{. oo



Inner Branched Arch Endografts
following Ascending Open Repair

+ 70 patients, prior acute Type A Open Repair
* Median follow up: 301 (IR, 138 - 642) days

+ 20 (29%) patients underwent secondary
Interventions:

- O for endoleak correction

- 10 distal extensions to the thoracicor _ (.«
thoracoabdominal aorta 4‘;.



Distal Seal in Chronic Dissections?

Perfusion and pressure
unchanged in false
lumen

Presence of
Intercostals originating
from false lumen

False lumen back flow
to Intercostals

Courtesy Tilo Kolbel



False Lumen Occlusion
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CANDY PLUG IN FALSE LUMEN
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Off the Shelf?

+ METHODS: retrospective analysis of all
(n= 286) custom-made aortic arch
branched endografts implanted
between 2013 and early 2018 provided
by the Cook Planning Center (Cook
Medical, London, UK)




Off the Shelf?

- Five standardized off-the-shelf
endografts can cover a majority of
aortic arch anatomies

» Option for acute cases
» Reduce sizing/manufacturing process




Off Pump Wrapping
Ascending Aorta




Off Pump Wrapping Ascending Aorta
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Teflon Wrapping of the Aorta
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Conclusions

* Patient selection
* No compromise landing zones

» Staged procedures




CONCLUSIONS

« OTS device

» High volume centers performing both

techniques




