SHOULD WE ALWAYS REVASCULARIZE THE
SUBCLAVIAN ARTERY IN THE ENDOVASCULAR
TREATMENT OF THE AORTIC ARCH
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Aortic arch landing zones

~40% TEVAR cases
~80% Acute Type B AD
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Aortic arch landing zones

~40% TEVAR cases
~80% Acute Type B AD
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Optimal sealing in TEVAR >2cm

Eur Heart J 2014
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Potential consequences of LSA
coverage

e Left upper limb mal-perfusion
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 Posterior stroke
e Spinal chord Ischaemia
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Potential consequences of LSA
coverage

e Left upper limb malperfusion

— Usually benign (mild claudication) in > 50%
— Steal syndrome (rare)
— Up to 5% with acute arm ischaemia

Saouti N, Hindori V, Morshuis WIJ, Heijmen RH. Left subclavian artery revascularization
as part of thoracic stent grafting. Eur J Cardiothorac Surg. 2015 Jan;47(1):120-5
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Stroke and TEVAR

* 3-8% clinically evident stroke

e 16% in branched arch TEVAR
e >60% silent brain infarctions in TAVI



Stroke and TEVAR

 Small proportion of perioperative strokes are
due to incomplete Circle of Willis

Up to 20% will depend on Left Verteral Artery perfusion

— LSA revasc reduces perioperative stroke rate from 7.8% to 5.4%
/] DELISBOA  (2kRene Huang, EJVES, 2018
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SCI and LSA coverage

Spinal chord perfusion - collaterals
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SCI and LSA coverage

Spinal chord perfusion - collaterals
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Eur J Vasc Endovasc Surg (2018) 56, 644—651

REVIEW

The evidence

Effect of Left Subclavian Artery Revascularisation in Thoracic Endovascular

Aortic Repair: A Systematic Review and Meta-analysis

Qun Huang, Xiao M. Chen, Han Yang, Qiu N. Lin, Xiao Qin :

Department of Vascular Surgery, The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi, China
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Year Country

2017 USA RC
2017 USA RC
2015 China RC
2015 USA RC
2015 USA RC
2015 Japan RC
2014 UK PC
2013 USA RC
2012 Italy RC
2011 USA RC
2010 UK RC

2009 Germany RC
2008 USA RC
2007 USA RC
2007 Netherlands PC

2006 USA RC

Study
design

LSA revascularisation
procedures

Transposition, bypass,
endo

Transposition, bypass,
endo

Bypass, endo
Transposition, bypass

Bypass

Bypass
Bypass

Transposition, bypass

Transposition, bypass
Bypass

Bypass

Transposition, bypass
Transposition, bypass
Transposition, bypass

Transposition, bypass

Transposition, bypass

Age (y)°

NA
62 + 15.9
56.2 + 9.6
59.9 (18—99)
62 (13—91)

756 £ 2.1
70.9 (15—89)

67.8 (17—93)

68.8 +£9.2
62 + 15

65 (33—86)
64 (19—84)
71(23-91)
60.4 (29—82)
63.2 (13—91)

62 (22—85)

Patients
(revascularisation/
without
revascularisation)
508 (299/209)

96 (54/42)

109 (57/52)

80 (60/20)

98 (44/54)

121 (12/109)
453 (135/318)

385 (173/212)

143 (75/68)
145 (32/113)

78 (35/43)
88 (22/66)
71 (15/56)
27 (7/20)
159 (40/119)

30 (22/8)

N=2600
All retrospective data

Types of repair Types of pathology

Elective,
emergency
Elective,
emergency
Elective,
emergency
Elective,
emergency
Elective,
emergency
Elective
Elective

Elective,
emergency
NR
Elective,
emergency
Elective,
emergency
Elective,
emergency
NR

NR
Elective,
emergency
NR

TAA, TAD, TAT

TAA, TAD, TAU, TAH,
TAT
TAD

TAT, TAD, TAP, TAT

TAA, TAD, TAP, TAT,
TAU

TAA

TAA, TAD, TAT, TAH,
TAU

TAA, TAD, TAU, TAT,
TAC

TAD, TAA, TAH, TAU
TAA, TAD

TAA

TAA, TAD, TAT, TAU,
TAP, TAH

TAA, TAD, TAU
TAA, TAT, TAD, TAP
TAA, TAD, TAT, TAP

TAA, TAD, TAT, TAP,
TAU

Outcomes

Stroke, SCI, mortality,
paraplegia
Stroke, SCI

Stroke, mortality,
paraplegia
Stroke, SCI, mortality

Stroke, SCI, mortality

Stroke, paraplegia
Stroke, SCI, mortality,
paraplegia

Stroke, SCI, mortality

Stroke

Stroke, mortality,
paraplegia
Stroke, mortality,
paraplegia
Stroke, paraplegia

Stroke
Stroke
Stroke, paraplegia

Stroke



The evidence

Eur J Vasc Endovasc Surg (2018) 56, 644—651

REVIEW

Effect of Left Subclavian Artery Revascularisation in Thoracic Endovascular
Aortic Repair: A Systematic Review and Meta-analysis

Qun Huang, Xiao M. Chen, Han Yang, Qiu N. Lin, Xiao Qin )

Department of Vascular Surgery, The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi, China

Nearly half the risk of perioperative stroke

Revascularization Without revascularization Risk Ratio Risk Ratio

Study or Subgroup _Events Total Events Total Weight M-H, Fixed, 95% CI Year M-H, Fixed, 95% CI

Bradshaw 2017 1 54 6 42 6.6% 0.13[0.02, 1.04] 2017 =

Teixeira 2017 26 299 25 209 28.8% 0.73[0.43, 1.22] 2017 =

Baba 2015 1 12 7 109 1.4% 1.30[0.17,9.67] 2015 N

Contrella 2015 6 44 5 54 4.4% 1.47 [0.48, 4.51]) 2015 | e

Zamor 2015 1 60 5 20 7.3% 0.07 [0.01, 0.54] 2015 ¢ '

Zhang 2015 0 57 2 52 2.6% 0.18[0.01, 3.72] 2015 ¢

Patterson 2014 Y ¢ 135 29 318 16.9% 0.57 [0.26, 1.27] 2014 =

Maldonado 2013 1 173 13 212 11.4% 1.04 [0.48, 2.26] 2013 =1

Melissano 2012 2 7 2 68 2.0% 0.91[0.13, 6.26] 2012

Lee 2011 1 32 4 113 1.7% 0.88 [0.10, 7.62] 2011

Holt 2010 0 35 5 43 4.8% 0.11[0.01, 1.94] 2010 ¢ -

Kotelis 2009 1 22 2 66 1.0%  1.50[0.14, 15.75] 2009

Preventza 2008 0 15 2 56 1.1%  0.71[0.04, 14.10] 2008

Reece 2007 1 7 2 20 1.0% 1.43 [0.15, 13.43] 2007

Buth 2007 0 40 5 119 2.7% 0.27 [0.02, 4.71) 2007 =

Peterson 2006 0 22 4 8 6.3% 0.04 [0.00, 0.73] 2006 ¢ =

Total (95% Cl) 1082 1509 100.0% 0.61 [0.45, 0.82] ’

Tatal avant( 58 1 18 ) ) ) )

e 2 = 2 = 0, r T T 1

LJ E‘z’?‘u’%\“gﬁ' G;;ct 128 7§ ,2,: (P15 é';o 1‘; eI 0.01 0.1 1 10 a0

Favours [Revascularization] Favours [Without revasculanzation]



Eur J Vasc Endovasc Surg (2018) 56, 644—651

REVIEW

The evidence

Effect of Left Subclavian Artery Revascularisation in Thoracic Endovascular

Aortic Repair: A Systematic Review and Meta-analysis

Qun Huang, Xiao M. Chen, Han Yang, Qiu N. Lin, Xiao Qin )

Department of Vascular Surgery, The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi, China

Nearly half the risk of SCI

Revascularization Without revascularization Risk Ratio Risk Ratio
—Study or Subgroup Events _ Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% ClI
Bradshaw 2017 0 54 2 42 50% 0.16 [0.01, 3.17) 2017 *
Teixeira 2017 25 299 24 209 505%  0.73[0.43, 1.24] 2017 —
Contrella 2015 0 44 1 54 24% 0.41[0.02,9.76) 2015
Zamor 2015 2 60 1 20 27% 0.67 [0.06, 6.97) 2015
Patterson 2014 2 135 13 318 13.8% 0.36 [0.08, 1.58] 2014 -
Maldonado 2013 7 172 16 212 25.6% 0.54 [0.23, 1.28] 2013 e
Total (95% CI) 764 855 100.0% 0.59 [0.39, 0.90] >
Total events 36 57 ) ) ) )
Heterogeneity: Chi* = 1.87,df =5 (P = 0.87); = 0% o 5 . 8
Test;z?ovegll effect: Z = 2.47 (P(= 0.01) ) el e L b s
Favours [Revascularization) Favours [Without revascularization]
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Preemptive surgical
revascularization of the LSA
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Preemptive surgical
revascularization of the LSA

Landing zone <20mm

requiring LSA
coverage with TEVAR

Combined with an increased risk of...

n=87

n=10 n=2
| |

Left arm

malperfusion

Due to: Due to: Due to: S
- Incomplete Willis’ - Previous aortic repair H i '

. - Hypoplastic LVA }
circle (i-e. AAA repair) LVA originating from Patent LIVA
- Dominant LVA - Stentgrafting of a the aortic arch - AV fistula for dialysis
- Previous exclusion of large aortic segment
arteria lusoria (i.e. entire descending

aorta)

. Surgical left subclavian artery revascularization for thoracic aortic stent grafting: a single-centre experience in 101
patients Emma van der Weijde Nabil Saouti Jan Albert Vos Selma CTromp Robin H Heijmen Interactive CardioVascular and
Thoracic Surgery, Volume 27, Issue 2, 1 August 2018, Pages 284—-289
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Preemptive surgical

revascularization of the LSA

 Mortality 0%
e Stroke 2% (TEVAR related)
* Neurological complications

— Recurrent nerve lesion 2%
— Phrenic nerve lesion 2%
— Horner Syndrome 3%

 Chyle 5%
* Bleeding 2%
 QOcclusion 1%

Surgical left subclavian artery revascularization for thoracic aortic stent grafting: a single-centre experience in 101
patients Emma van der Weijde Nabil SaoutiJan Albert Vos Selma CTromp Robin H Heijmen Interactive CardioVascular and
Thoracic Surgery, Volume 27, Issue 2, 1 August 2018, Pages 284—289
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Endovascular solutions for LSA
preservation

* Chimney
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Endovascular solutions for LSA
preservation

* |n situ fenestration
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Endovascular solutions for LSA
preservation

e Single branched
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Endovascular solutions for LSA
preservation

e Scallop
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Endovascular solutions for LSA
preservation

e Scallop
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Total aortic arch debranching

A Type | B Type lI C  Typell

Ascending Aortii;
Graft




Type Il EL from LSA
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Anatomical variations of the aortic
arch

3%

9% 1%

CENTRO o meocac in: Jalali Kondori B, Asadi MH2, Rahimian E3, Tahsini MR3.
@ DE LISBOA  ,2ccte 22t Anatomical Variations in Aortic Arch Branching PatternArch Iran Med. 2016 jer.,,49/1): /24,



Anatomical variations of the aortic
arch
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When to always
revascularize the LSA |

_IMA / HD Fistula
Dominant VA

ncomplete COW

Extensive coverage of SC collaterals
Prior descending aortic surgery
Absent SC collateralization (hypogastric)
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When not to
revascularize the LSA?

Very limited aortic coverage
Elderly, less active patient
LVA is hypoplasic or occluded
Very high surgical risk
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THANK YOU
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