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PLANNING

TOTAL ENDOVASCULAR APPROACH -

LIMITATIONS
‘Shaggy aorta’

Visceral anatomy

-

Renal issues
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Implications of renal artery anatomy for Implications of renal artery anatomy for
endovascular repair using fenestrated, branched, endovascular repair using fenestrated, branched,
or parallel stent graft techniques or paralle] stent graft techniques

s, M, G
o, MD,” Randull B DieMarti

¢ Renal diameter >4mm e N=520

¢ RA length to bifurcation < 13mm — 1009 Main renal arteries
— 177 accessory renals

e Preservation of >75% single kidney OR
>60% of 2 kidneys * 18% non suitable for endo due to renal
issues
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From the Sociery for Vascular Surgery

Implications of renal artery anatomy for
endovascular repair using fenestrated, branched,
or parallel stent graft techniques

WHEN DO WE USE BRANCHES AND
WHEN DO WE USE FENESTRATIONS?
e 125 patients (24%) excessive down
angle —
e 129 patients (25%) at least one upward
facing RA —

Branches vs. Fenestrations

Branches Fenestrations

Less sortic coverage
Better transverse
oviontabon
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* TVin narrow aorta &= j
BRANCHES
¢ Caudally oriented TV — Type 1TAAA -
— SMA, CA — Chronic dissections ':'r:;!f:;?l;:,

— Renals in type 4 TAAA ¢ Cranially oriented TV
— Renals in type 2 TAAA




Branch Fenestrations

Branch Fenestration

Directional Branch
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Branches in juxtarenal repair?

DESIGN IMPLICATIONS FOR AORTIC
COVERAGE

Lower extremity weakness after endovascular _
- . . Table IIL Branch outcomes*
ancurysm repair with multibranched .

- . . Pasens Occuded Stenased Stented
thoracoabdominal stent grafts ) Net)  Ne® M) Ne
o0 morn 206 o00 oD
Julia D. Sobel, BS, Shant M. Vartanian, MD, Warren J. Gasper, MD, Jade S. Hiramoto, MD, 1(1.2) 81 (100) 0(0. 0)‘ 1(1.2) 1(1.2)
Timothy A. M. Chuter, DM, and Linda M. Reilly, MD, San F s, Calif o4 1m0ss) s eln 300
0.065 0.054 0.054 03 0.45

* Lower extremity weakness 21% ¢ Chuter et al JVS 2012;56

— 13% full recovery * 81pat, 306 Branches
— 8% persistent deficit « Mean FU 21months q
il
* 100% Technical Branch Success £\
9% renal branch occlusion {

IMPACT OF TIMING




APPLICABILITY OF t-BRANCH®

Compromises

¢ 201 patients with TAAAs

« 87% candidates for custom * Long distance to renal arteries

devices * Upward facing renal arteries
* 47% candidates for t-Branch® * Repair extended to mid descending aorta
device

¢ Reasons for unsuitability:
- Visceral artery anatomy  50%
- Access 26%
- Proximal landing zone 21%

T. Mastracci, CCF

STAGING

Open TAAA Repair Results Endo
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Paraplegia : A Devastating Complication

== All SCI

% Survival
% Survival

SCID | : Total paralysis
SCID Il & Ill: Partial function

Conrad MF J Vasc Surg 2008;48:47-53

Spinal Cord Management

Spinal Drain preop
— 10cm H20 continuous to LE to avoid
drainage reperfusion
— <15ml/hour Blood product

— 36-72 Hours
Intraoperative MEP

— Perfusion branch option
Systemic BP

— MAP >80 (90)

Hgb >110g/I

— PRC, FFP, Platelets

Anterior Spinal Artery

SCI01
SCIDNA I

Minimize ischemia time

replacement at closure

POSTERIOR RADICULAR

ARTERY

ANTERIOR RADICULAR

ARTERY

NERVO-MEDULLARY ARTERY

Images courtesy of Dr Mellissano, Milano

Risc factors for SCI during eTAAA

Simultaneous coverage of 2 vascular supplies

to the SC (Czerny et al JEVT 2012)
— LSA (Cooper et al JVS 2009)
— Hypogastric artery (Greenberg et al Circulation 2008)

Length of Aortic Coverage (Feezor ATS 2012)
(Shaggy Aorta (patel et al EJVES 2014))
Perioperative Hypotension (MAP <70mmHg)

Staging |

¢ Carotid Subclavian Bypass
e lliac Access

The Collateral Network Concapt: A Reassassmant of the T

Anatomy of Spinal Cord Peusion Saged seseoech o spina cord protoction n hybri

herscosbdominal o aneurysm repaie
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An Intact Collateral Network is more
Critical than Single Segmental Arteries

Collateral Network Pressure (CNP, L1)
DI CY{ oI XY MV VAV-N T [[ @l after extensive single vs. two stage SA sacrifice

reduces SCI
— Etz et al JTCS 2010

— Mastracci et al, JVS
2015

Images Courtesy of Dr Etz

lly Invasive S | Artery Coil lization for
Preconditioning of the Spinal Cord Collateral Network

SG R e p a i r Sta gi n g Before One-Stage Descending and Thoracoabdominal

Aneurysm Repair

Maimilion Lucks, MD. Ao Salameh, MD, forephing Hesnschitd, MS. Akcusncos Hayer, MD)
Fels £ Girrbach. MD. Konstantin vom Aipurn. ML Sicfan Dicin. MD. PAD:
Fridrich-Hilbetm Moks, M, PADL amd Cartsian 0. 6. MO PAD

Extranatomic Bypass and Access Separate
Segmental Artery Embolisation

Perfusion Branch

TEVAR first

P fu s | on B ranc h CO nce p t dlitor's Chice — Temporary Aneurysm Sac Perfusion as an Adjunct for

Prevention of Spinal Cord Ischemia After Branched Endovascular Repair of Elective sac perfusion to reduce the risk of
! neurologic events following endovascular repair of
Thoracoabdominal Aneurysms W thoracoabdominal aneurysms

L R, . Gl B G, K. Pt M.t . opp

e Chuter Case report

e lvancev et al J Vasc Surg 2012;55:1202-5
— 10 patients with Type Il TAAA

WHATTHS POER A0S
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2011.10079)

Perfusion Branch
e Kazperzak EJVES 2014

— 83 patients (43 without and 40 with perfusion
branch)

Table 5. Neurological complications.

Neurological complications Non-TASP (n = 43)  TASP (all patients) (n = 40) p°  TASP (completed) (n = 35)
Acute cerebrovascular events 0(0) 3(1) 1(3)

Paraesthesia 102 5(13) 3(9)

Temporary paraparesis 102) 5 (13) NS 5 (14)

paraplegia (day 30 or discharge)” 9 (21) 2(5) 03 1(3)

Subgroup of aneurysm type I-Ill  n = 24 n=29 n=26

Paraplegia (d 30 or discharge) 7(29) 16) 01 0(0)

Note. Values are n (%) unless otherwise indicated. TASP = temporary aneurysm sac perfusion; NS = not significant.
2 All in comparison to the non-TASP group.
© Muscle strength 0—2 according to the modified Tarlov scale.

®

From the Socey for Vascular Sorgery

Staged endovascular repair of thoracoabdominal
aortic aneurysms limits incidence and severity of
spinal cord ischemia
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2 Stage Concept

¢ Separate TEVAR from TAAA Repair
— Collateral developme

— Shorter procedure

able IIL_Qurcome result

c
= 87), No. (%) (n=

Table III. Outwm remd 5

spair . Toosage epair - Unintentionally soge epair

No. (%) (n= 27), No. (%) (n = 28), No. (%) P value
E o 19 (21.8) 12(fF. 3(11.1) . 4.3) 025°.
ration of SCI Slnglg “stage repair  “Divo-stage regair
Non 68 (78.2) 20 (4 85.7)
kgctor 3 (g 705 (n = 324No. (%) 5D27), No. (%)
e 2 i e
3 da) oy - 9(10.3)

(FEVAR) 13(149)
cheosiemny (FEVAR)

mNsouo

1.ally(x-:P uration of SCI 0(00)
1 (FEVARINONE 5(57)

8) 0(0.0) 3(107) 052"
> 12(%7°5) slany's (LLL)!
0) 0(0.0) 0(0.0)

[ 20i(62.5) 10594 (88.935

VAR, encstrted endovascular sorti ancu
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What Do We know About the Long-term
Outcome on Branch/Fenestrated Repair?

Long term results after juxtarenal FEVAR

Target vessel patency

10

Cum Survival
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Follow-up (months)

Kristmundsson JVS 2014

Main Body
Migration

Cardiac
Cycle

Respir:

atory

Variation

Component
Interactions

Type 1a EL after FEVAR

® 924 patients o
* 2.8% Type la EL
* 10/26 > 12month

O'Callaghan A, Mastracci TM, Greenberg RK, Eagleton M, Bena J

Durability of branches in branched and fenestrated
endografts

Tara M. Mastracci, MD, Roy K. Greenberg, MD, Matthew J. Eagleton, MD, and Adrian V. Hernandez, PhD,
Cleveland, Ohio

JVS 2013; 57:926

* 650 patients
* Juxtarenal and TAAA

* Mean FU 3years
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* Reinterventions CA 0.4%, SMA 4%, RA 6%

Table TIT. Details of renal artery interventions in this cohort

Men L Earliest and lasest day
No. of Endoleak preoperative  recorded  from index procedure
Category pationts vs occlsion creatinine  creatinine o sccondary intervention
Diagnostic angio and intervention for occlusion 19 Occlusion/stenosis 112 135 872239
or stenosis
Complete occlusion, recanalization not possible 11 Occlusion/stenosis 114 190 33751
Endoleak requiring intervention 28 Endolea 132 177 31362

10



a——

Freedom from Composite Endpoint (Overall and by Device Type) Table LIL. Branch outcomes yd N
Insertion Stenoseg Injured, stenosed,
injury Patent Occluded Stenosed Stented. occludbd® or occluded”
Branch No. No. (%) No. (%) No.(%)  No.(%)  No.(%) Noff%) No. (%)
Celiac axis 76 2(26) 74(974)  2(26) 0(00)  0(0.0) 286) 3(39)
__ Superior mesenteric
e 112 s 0o 112 112 14 23)
Renal artery 148 11(74) 139(939) 9(61F  4(27)  3(20) 13 (88) 21(142)
X 8 5.85 5.85 239 16 7.3 159
R 0.065 0.054 0.054 0.3 045 0.02 0

_ e Chuter et al JVS 2012;56
P 81pat, 306 Branches
] * Mean FU 21months
100% Technical Branch Success

Twelve year experience with fenestrated endografts for juxtarenal
and type IV thoracoabdominal aneurysms.
TM Mastracci, MJ Eagleton, Y Kuramochi, S Bathurst, K Wolski

1Centre Hospitalier Regional
Universitaire Lille, France
2Vascular Center, Skane University
Hospital, Malmo

3Guys and St. Thomas’ Hospital,
Kings College London, UK
4Klinikum Nurnberg, Klinikum
Nuremberg, Paracelsus Medical
University Nuremberg, Germany
SRoyal Free London, University
College London, UK

12 24 36
Months After Endovascular TAAA Repair

) 18 10

Freadom From Re-interventon

Event Rates: Occlusion or
Reintervention

0000000 | %
7/208 3%
DT 3234 13%
ELEIRGERT  18/215 8.3%
Right Renal Artery 17/222 7.5%

Any Death, Branch occlusion or
Y : ) . 80/235 34%
Branch Reintervention

Long Term Outcomes of Fen v Branch
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Mastracci et al, 2015
Pannucio et al, EJVES 2015




Branch v Fenestrated for Renals:
Durability

._T...:___-. . ——— e

¥

How Do We Improve
eTAAA Durability?

Martin-Gonzales et al, EJVES 2016

Make Branches Durable
Plan With the End In Mind

« Make branches as short as possible

< Align branch graft vector in
accordance to target vessel native
anatomy

« Provide as much overlap as possible
between the branch and aortic
component as well as the branch and
visceral target vessel

« Minimize kinking and angulation in
branches

Improve Completion Imaging

- Endoleaks W Branch/Fens

Angiography  ++ + + (flow)

Discharge CT  +++ +++ +++
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Summary

e SClis common after OR and Endo
— Type I-lll

* Spinal Collateral Flow Concept might be a
Game changer

e Optimal Staging Method and Timing Still to be
determined
— Invasiveness
— Delay to definitive repair

Summary

F/BEVAR is an established therapy for endo Tx
of complex aneurysms

Choice of design depends on anatomy, repair
extent, urgency

Combination of branches and fenestrations in
graft design are common

Summary

The Natural History of Medically Managed
TAAA’s is dismal

The Short-term Outcome of eTAAA is good
— Comparable to Open Repair?

ANY TAAA repair must be planned to outlive
the patient

Planning with the end in mind is Key
— Life long surveillance

13
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