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Editor’s Choice — Management of Descending Thoracic Aorta Diseases
Clinical Practice Guidelines of the European Society for Vascular Surgery (ESVS)
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Developed by the task force on the management of peripheral arterial
and aortic diseases of the European Society of Cardiology (ESC)

Endorsed by the European Association for Cardio-Thoracic Surgery
(EACTS), the European Reference Network on Rare Multisystemic
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Thoracic aortic histopathology

- Thoracic aneurysmand atherosclerotic disease

- Aortic vasculitidesand inflammatory diseases

- PAU, IMH, and AD

- Mycotic aneurysms analortoesophageahd aortebronchial fistulas
- Coartation

-  Kommerelldiverticulum

- Tumors
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- Thoracic aortic aneurysmsoccurin 5/ 10/200000personyears

- Approximatepredominancef root and/orascendingaortaof D60%,
archof D10%, anddescendingaorta of D30%.
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Recommendation 10: In patients who could undergo
either technique (within the criteria of the device’s In-
structions for use) we recommend TEVAR as the
preferred approach to treat elective DTA aneurysms,
given Its reduced morbidity and length of stay as well
as short-term mortality. Level of recommendation:
Grade 1 (Strong), Quality of Evidence: A (High)



Thoracic Endovascular Aortic Aneurysm Repair

Agenda
Indication for TEVAR

TEVAR andproximallandingzone

TEVAR anddistallandingzone

TEVAR andAccess

TEVAR andspinalcordischemia

TEVAR andResults

‘J Vascular Surgery University of Bologna DIMEC, IRCCS University Hospital S. Orsola, Bolodjady
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Indication for repaii TEVAR for TAA

Recommendaton M: We recommend TEVAR in
asymptomatic patients with a descending TAA when
the maximum aneurysm diameter exceeds 55 cm in

low-risk” patients with favorable aortic anatomy. Level
of recommendation: Grade 1 (Strong), Quality of Ewvi-
dence: B (Mode ate)
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Interventionat a diameter< 55 mm may not bring any further survival
benefitexcept

- women
- patientswith connectivaissuedisorders
- patientswith rapidgrowth( I mm peryearor b mm every6 months)
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Risk factors for thoracic aneurysm rupture

Descending thoracic aorta

COPD
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Agenda
Indicationfor TEVAR

TEVAR and proximal landing zone

TEVAR anddistallandingzone

TEVAR andAccess

TEVAR andspinalcordischemia

TEVAR andResults

‘J Vascular Surgery University of Bologna DIMEC, IRCCS University Hospital S. Orsola, Bolodjady
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Table. Instructions for use of current thoracic devices

Medtronic™” Valiant Captivia 7.3-83, depending on sheath

Bolton® Medical™ Relay 7.3-8.7, depending on sheath




Eurapean Journal of Cardio-Thoracic Surgery 58 (2020) 309-318

ORIGINAL ARTICLE

doi10.1093/ejcts/eraalls  Advance Access publication 21 May 2020

Cite this article as Marrocco-Trischitta MM, de Beaufort HW, Piffaretti G, Bonardelli 5, Gargiulo M, Antonello M et al. The Modified Arch Landing Areas
Momendature predicts prosimal endaograft failure after thorack endovascular aortic repair. Eur | Cardicthorac Surg 2000:58:309-18.

The Modified Arch Landing Areas Nomenclature predicts proximal

endograft failure after thoracic endovascular aortic repair

Massimiliano M. Marrocco-Trischitta (5 **, Hector W. de Beaufort*®, Gabriele Piffaretti®, Stefano Bonardelli®,

Mauro Gargiulo®, Michele Antonellof, Joost A. van Herwaarden®, Sara Boveri () &, Raffaello Bellosta”, and

Santi Trimarchi %, on behalf of the MALAN Collaborators’

CONCLUSIONS

The MALAN classificationidentifieshostile
proximal landing zonesfor TEVAR, namely
2/111 and 3/l LAs, which are associated
with dismal proximal endograft
performance

- TheMALAN appearso beanintuitive and
valuable tool to improve the preoperative
decisionmakingprocess

Type |

Type Il Type Il

Zone =2 diameter_...
of CCA I
MALAN o/l o/l
Zone 1 2 diamBeT ;o -
of CCA i
MALAN /i
Zone 2
MALAN
2 diameter
Zone 3 of CCA ¢~ 72
MALAN

Figure 1: The MALAM, which comprises proximal landing zones according to lshimaru's aortic arch map and types of arches according to the aortic arch classifi
{reproduced from ref. [10] with permission from Elsevier Inc ). CCA: common carotid arteny; MALAN: Modified Arch Landing Areas Momenclature.



Aorta and Major Branches

Determination of Optimal and Safest Proximal Sealing Length During
Thoracic Endovascular Aortic Repair

Michele Piazza ', Francesco Squizzato ', Andrea Xodo, Gianna Saviane, Edoardo Forcella, Chiara Dal Pont, Franco Grego, Michele Antonello

Division of Vascular and Endovascular Surgery, Department of Cardiac, Thoradic, Vasoular Sdences and Public Health, University of Padua, Padua, Italy

undergoing thoracic endovascular aortic repair

Table 2. Anatomical and procedural data of the 140 patients

Variable Patients:
(m = 140)
Aortic pmthology
Atherosclerotic anenrysm 84 (60.0)
Chronic dissection/aneurysm 12 (8.6)
PAL/TMHE 15 (10.7)
Acute/subacute dissection 12 (8.6)
Traumsa 10 (7.1}
Pscudo-aneurysm 4 (29)
Aneurysm rupiure 3(21)
Max. sortic diameter mm 534 + 162
Aortic arch type
Type 1 33 (236)
Type T 49 (35.0)
Type T 58 (41.4)
Proximal lmnding zone
1] 19 (13.6)
1 19 (13.6)
2 50 (35.7)
3 52 (37.1)
202 + 94
Median (range) 29 (15 500
Proximal neck maximum dismeter  mm 312+ 54
Timing of the procedure
Elective 99 (70.7)
Urgent 24 (17.1)
Emergency 17 (12.1]
Type of endograft
Medtronic, Talent 7 (0.5)
Medtronic, Valiant 30 (21.4)
Medironic, Navion 4 (28)
Gore CTAG 31 (221)
Bolton Relay 19 (13.5)
Conk Zenith TX2 22 (15.7)
Cipok Zenith Alpha Thoracic 15 (10.7)
Jotex E-vita 6 (4.2)
Endospan Nexus 3(21)
Terumo aortic 3(21)
Proximal bare metal stent 110 (78.6)
Proximal stent graft diameter mm 366 + 6.1
Proximal oversizing % 19 + 9.4
Total aortic length of coverage  em 19 + 7.4

Data are presented as m (%) or mean + standard deviation unless
stated otherwise. PAU = penetrating aortic uleer; IMH = intramural

haematoma.

Eur J Vasc Endovasc Surg (2021) 62, 423—430

Figure 1. The proximal (between blue and red

Type ll Type i

Type |
Fig 2. Classification of the aortic arch. CCA Common carotid artery. (Reproduced from Madhwal S. Rajagopal V.
Bhatt DL, Bajzer CT, Whitlow P, Kapadia SR. Predictors of difficult carotid stenting as determined by aortic arch
angiography. J Invasive Cardiol 2008:20:200-4. Permission from HMP Global)
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Figure Z Cumulative Kaplan Meier estimates of freedom from
proximal endograft failure at five years from index thoracic
endovascular aortic repair (TEVAR) in (A) the overall cohort and
(B) stratified by aortic arch type. Standard error < 10%.
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Fig 2. Classification of the aortic arch. CCA, Common carotid artery. (Reproduced from Madhwal S, Rajagopal V.
Bhatt DL, Bajzer CT, Whitlow P, Kapadia SR. Predictors of difficult carotid stenting as determined by aortic arch
angiography. J Invasive Cardiol 2008:20:200-4. Permission from HMP Global.)

Table 4. Univariable Cox proportional hazards for proximal endograft failure after thoracic endovascular aortic repair

Table 5. Summary of the calculated proximal optimal and
safest sealing length for thoracic endovascular aortic repair

Variable Events — n Univariable HR (95% CI) p value stratibed b)‘ anttie anch type and sea]ing ——
Year of treatment 12 1.02 (0.86—1.21) .80
Timing of treatment Proximal Optimal Safest AUC (95% CI)
Urgent/emergency 2 1.02 (0.30—2.92) .97 . . .
Hlective 10 Ref sealing zone sealing sealing
Aortic arch type length length
Type I 2 Ref. — mm — mm
Type 11 2 0.63 (0.09—4.49)
Type III 8 2.80 (0.61—12.80) All arch types
Proximal landing zone .50 Overall 25 30 0.77 (0.60—0.89)
Zone 0 2 Rel. Zones 2—3 only 27 30 0.71 (0.53—0.87)
Zone 1 1 0.38 (0.04—4.23) Tvoe I arch
Zone 2 5 0.98 (0.20—-4.70) P
Zone 3 4 0.42 (0.08—2.32) Overall 22 28 0.58 (0.2—1)
Aortic pathology .15 Zones 2—3 only 22 30 0.72 (0.68—1.00)
Aneurysm 10 2.57 (0.70—-9.36) Type I arch
Other pathology 2 Ref, .
Maximum aortic diameter — cm 12 1.06 (1.02—1.10) Overall 25 30 0.76 (0.60—0.88)
Proximal sealing length — mm 12 0.90 (0.84—0.97) Zones 2—3 only 27 30 0.72 (0.62-1.00)
Proximal graft oversize — % 12 0.94 (0.84—-1.06) Type Il arch
Proximal bare stent/barbs 12 0.35 (0.05—2.65) Owerall 27 30 0.74 (0.57—-0.91)
Landing on a surgical graft 12 1.10 (0.30—4.01) Zones 2—3 only 27 320 0.70 (0.50—1)
Precision of deployment — mm 12 1.01 (0.89-1.32) -
Endograft type 12 1.23 (0.78—1.99) AUC = area under the curve; CI = confidence interval.

HR = hazard ratio; CI = confidence interval; Ref. = reference.
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Determination of Optimal and Safest Proximal Sealing Length During
Thoracic Endovascular Aortic Repair

Michele Piazza ™', Francesco Squizzto !, Andrea Xodo, Gianna Saviane, Edoardo Forcella, Chiara Dal Pont, Franco Grego, Michele Antonello Type | Type Il Type Ill

L . - - . . . Fig 2. Classification of the aortic arch. CCA, Common carotid artery. (Reproduced from Madhwal S, Rajagopal V.
Division of Vascular and Endovascular Surgery, Department of Cardiac, Thoradic, Vascular Sdences and Public Health, University of Padua, Padua, Italy Bhatt DL, Bajzer CT, Whitlow P, Kapadia SR. Predictors of difficult carotid stenting as determined by aortic arch
angiography. J Invasive Cardiol 2008:20:200-4. Permission from HMP Global.)

Conclusion

The risk of proximal endograft failure after TEVAR seems to
be related to aortic arch anatomy, LZ, and PSL. In this study,
a 20 mm sealing length was sufficient only for type | aortic
arches. However, a e Il or Il arch is present in most cases
of TEVAR, and a 25 — 30 mm PSL may be required for safe
and durable results. Although Targer confirmatory studies
are needed, this information may be useful during endo-
vascular planning in order to improve TEVAR outcomes.
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Proximal landing zone and coverage of LSA

4
- "‘.d.pom‘ o’
descanding
thoracic aorta
(approx. T6)

Anadequate proximal landing zonerequires coverage of
the LSA in 26% to40% of patients undergoing TEVAR.'7'<"
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Proximal landing zone and coverage of LSA

Anadequate proximal landing zone requirescoverage of (approx. T6)

the LSAin 26% to 40% of patients undergoing TEVAR.

Major Concerns: - SCI
- stroke (3.2% 6.2%)
- arm ischemia (1:20%)
- vertebrebasilar ischemia
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Proximal landing zone and coverage of LSA

Mid-point of
descanding
thoracic aorta
(approx. T6)

Recommendation 19: For elective TEVAR of a TAA =
where coverage of the LSA i1s necessary for adequate :
stent graft seal, we suggest preoperative or concomitant
LSA revascularization. Level of recommendation: Grade
1 (Strona), Quality of Evidence: B (Moderate) 10 10
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Effect of Left Subclavian Artery Revascularisation in Thoracic Endovascular
Aortic Repair: A Systematic Review and Meta-analysis

Qun Huang, Xiao M. Chen, Han Yang, Qju N. Lin, Xiao Qjn -

Conclusion: The results of this review reveal that LSA revascularisation was associated with significantly lower
peri-operative stroke and 5C| rates. LSA revascularisation should be recommended for patients with LSA
coverage in TEVAR. High quality RCTs are needed to further validate the conclusion.

Meta-analysis of the outcomes of revascularization after ™ cisci for upsates
intentional coverage of the left subclavian artery for
thoracic endovascular aortic repair

Xiyang Chen, MD.” Jiarong Wang. MD,” Shyamal Premaratne, MD, PhD.” Jichun Zhao, MD, PhD.”
and Wayne W. Zhang, MD,” Chengdu, Sichuan, China: Richmond, Va: and Seattle. Wash
{1 Vasc Surg 2012:70:1230-40.)

Conclusions: Revascularization of the LSA is associated with decreased risks of cerebrovascular accident, spinal cord
iIschemia, and left upper limb ischemia in thoracic endovascular aortic repair with LSA coverage at the cost of higher local
complications, such as possible vocal cord paresis.



Predicting the need for subclavian artery revascularization
in thoracic endovascular aortic repair: A systematic review
and meta-analysis

Tariq Alanezi, MBBS,? Abdulmaijeed Altoijry, MD, MSc,” Sultan AlSheikh, MD,” Husain Al-Mubarak, MD,”
Musaad Alhamzah, MD, MPH,” Faris Alomran, MD,° Omer Abdulrahim, MD, MCh,” Badr Aljabri, MD,”
Elisa Greco, MD,** Mohamad A. Hussain, MD, PhD,*? and Mohammed Al-Omran, MD, MSc,~9-sh

Rivadh, Saudi Arabia; Toronto, ON, Canada; and Boston, MA

(J Vasc Surg 2024;80:9236.)

Revascularized Nonrevascularized Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Amnaoutakis et al., 2014 0 19 1] 17 Not estimable
Baba et al., 2015 0 12 8 109 13% 0.48[0.03, 8.79) - 7 7
Bradshaw et al., 2017 1 ] 6 42 2.1% 0.11[0.01, 0.98] S Revascularized Nonrevascularized Odds Ratio 0Odds Ratio
Buth et al., 2007 0 40 5 19 13% 0.26[0.01, 4.75] _— Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Contrella et al, 2015 6 a1 5 54 36% 1,55 [0.44, 5 46] —_—
Delafontaine et al., 2019 104 1362 269 6411 53% 1.89[1.49, 2.39] - Amaoutakis etal., 2014 0 19 0 17 Not estimable
Fairman et al., 2012 0 22 2 29 12% 0.24[0.01, 5.36] _— Bradshaw et al., 2017 0 54 2 42 0.9% 0.15[0.01, 3.18]
Fang etal., 2021 0 73 9 61 14% 0.04[0.00,066) ——————— Contrella etal., 2015 0 44 1 54 08% 0.40 [0.02, 10.08]
gﬁ"gf;‘e:"é-l 202?]?19 g ? ; ;2 1§i 4063?0[0{22'1 112;} L Delafontaine et al., 2019 30 1362 122 6411  36.2% 1.16[0.78, 1.74] -
Holt et al., 2010 0 35 5 48 13% 0.10[0.01, 185] - Holtetal., 2010 0 35 3 43 039% 0.16[0.01, 3.26]
Kaya et al., 2009 0 1 2 13 1.0% 1.53[0.05, 49.80] Kruger et al., 2022 1 16 4 164 1.6% 26710.28,2541] R
Kotelis et al, 2009 1 22 2 66 17% 152[0.13, 1767] _— Maldonado et al., 2013 6 143 ) 111 £2% 0.93[0.28,3.12] . E—
Kotelis et al., 2012 8 M 4 85 36%  6.23[1.73,2239) Mesar et al., 2021 1 28 3 10 1.3% 0.11[0.01, 1.34] R —
Kruger et al, 2022 0 18 6 184 13%  074[0.04, 1371) N |
Lee et al., 2011 1 3 4 "3 20% 0.88[0.09, B.15] [ Natour et al., 2022 12 446 8 223 9.1% 0.74 [0.30, 1.84] —
Luehr et al., 2019 3 5 9 121 34% 0.72[0.19, 2.76] [ Natour et al , 2023 10 139 44 362 14.0% 0.56 [0.27, 1.15] —e
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Fig 2. Forest plot of the random-model effect size of stroke. Squares are odds ratios (ORs) of individual studies,
lines are 95% confidence intervals (Cis), the diamond represents the pooled effect, and the width of the diamond
is the 95% CI of the pooled estimate. Studies are listed alphabetically. df, Degree of freedom; M-H, Mantel-
Haenszel test.
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Fig 4. A, Forest plot of the random-model effect size of arm ischemia. B, Sensitivity analysis using the leave-one-
out-analysis method of arm ischemia. C, Forest plot of the random-model effect size of arm claudication. In forest
plots (A and B) squares are odds ratios (ORs) of individual studies, lines are 95% confidence intervals (Cls), the
diamond represents the pooled effect, and the width of the diamond is the 95% Cl of the poocled estimate.
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Proximal landing zone and coverage of LSA

Mid-point of
descanding
thoracic aorta
(approx. T6)

Recommendation 19: For elective TEVAR of a TAA
where coverage of the LSA is necessary for adequate
stent graft seal, we suggest preoperative or concomitant
LSA revascularization. Level of recommendation: Grade

1 (Strong). Quality of Evidence: B (Moderate)

Recommendation 2% For Eatients with acute thoracic
emergencies. for whom TEVAR is required urgently and

coverage of the LSA is necessary, it is suggested that

revasculanzation be individualized and addressed on
the basis of the patient's anatomy and urgency of the

procedure. Level of recommendation: Grade 2 (Weak), 11 /\ /\ 11
Oualitv of Evidence: B (Moderate)
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12 hours after the
endovascular procedurg
the patient presented

Paraplegia !!!
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TEVAR - LSA revascularization

- Surgical (Bypass)

- Endo




Arch Type Il

Type | Type Il Type lll
Fig 2. Classification of the aortic arch. CCA, Commeon carotid artery. (Reproduced from Madhwal S, Rajagopal V.
Bhatt DL, Bajzer CT, Whitlow P, Kapadia SR. Predictors of difficult carotid stenting as determined by aortic arch
angiography. J Invasive Cardiol 2008:20:200-4. Permission from HMP Global.)
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CDmphcatmnS of LSA revascularization, specifically in
the setting of TEVAR, have been studied. From the sys

tematic review, the overall incidence of phreni: nerve
iNury was low at =“+ fw‘* (95% CI, 1.6%-12.20%).
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TEVAR - LSA revascularization

- Surgical (Bypass)

- Endo

- Fenestrated endogratft
- Branched endograft
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Outcomes

Nikolaos 'l'in'rlparis ', Carlota F. Prendes o~ , Guido Ilnl.luni Donald Adam °, Nuno Dias * , Jan Stana *, Fiona Rohlffs *, Kevin Mari
Anders Wanhainen ** . Tin Kilbel *

@40 ) Long Reinforced access scallop #1
A @38 ]E’.,,_qrhs -mg:]d Width: 20mm
< - : 12mm
Reinforced large fenestration #1 NEN Clock: 12:00
‘ :Prehaded o & guidewire® |+ 22 IVD: 33mm
% Diameter: S [a L eslosdiage fnepmsion 41
« "
e mstﬁ'omgmuedge 36mm & —1x mms .‘.'S“m&fe.. & guid
Clock: 12: 1200  Diameter Smm
WD: 32mm
— 4 Dhtﬁnmgrmedgczhnm
4 % Lon + 60mm introducer tip with A mﬂ‘ﬁ Qock: 12:00
lznﬂr TS mmm T — 12:00 IVD: 33mm
+ No standard markers on RN + Blmm introducer tip with
4 % Lo mﬂoﬂgeodgﬂt — orientation notch ?
markers . nitinol cannula L] N . Nombsmﬁ
% 1215 + Staged release _ N stand ard arkerson
« Spiral stabilising wire o edge of graft
5 ¥ Long gold + Pro form . nitinol cannula
- markers @ 12:00 -« Gold markers as depicted ¥ + Staged release
[ N - Long gold marker 5 - ——— + Spiral stabilising wire
— — — s pasitioned in the - - —_ -smmpﬁntsoc{scallcpmmrmimd
| — — —  distal 1/3 of the stent + Conformance reducing ties
b + Gold markers as depicted
' [ — — S~ 6 x Longgold
L markers @ 12:00
— — — ] - Long gold markers
3 ' Z [ — 7] ispositioned
- - ™ T 771 i the distal 1/3 of
I 1 the stent
' L
— L]
. Long gold I —
marker
228 @12:00 . Long gold
232 T G12:00




LONG GOLD
MARKERS
* REINFORCED SCALLOP #|
14 WIDTH: 30mm
! HEIGHT: |4mm
CLOCK: 12:15
33 IVD: 33mm
REINFORCED LARGE FENESTRATION #1
*Preloaded Catheter & Guidewire®
**Strut Free™
|- 4 x Long Gold DIAMETER: 8mm
Markers @ 11:30  DIST FROM PROX EDGE: 33mm
CLOCK: 11:30
IVD: 32mm
4 x Long Gold e 60mm [ntroducer Tip with Orlentation Notch

®  NO Barbs on exposed struts

Markers @ 11:30 —_
@ o NO Stndard Gold Markers on Proximal edge

of graft
- e Curved Nitinol Cannula
© PR — ®  Staged Release

e  Spiral Stabilising Wire
¢ Double Diameter Reducing Tles
*  Gold Markers as depicted

[ 3 x Long Gold

Markers @ 12:00

80
=
L=
—

| —— Long Gold
. Marker
Al @ 12:00




Uneventful for Vascular reasons
No SCI
No splanchnic ischemia

No Neurological Events

Discharged Home after 7 days

Freedom from rentervention
at 3 Years followup
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Pre-Loaded Fenestrated Thoracic Endografts for Distal Aortic Arch
Pathologies: Multicentre Retrospective Analysis of Short and Mid Term
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Patients p value®
(n = 108)

Aortic diameter — mm 592+ 122 .23

Symptomatic 16 (14.8) .56

Type of aortic pathology .46
Degenerative aneurysm 39 (36.1)
Post-dissecting aneurysm 42 (38.9)

PAU / pseudoaneurysm 17 (15.7)
Other 10(9.3)

Endograft design .087
Fenestration only 44 (40.7)
Fenestration + scallop 64 (59.3)

Scallop target vessel .092
LCA 43 (67.2)
1A 18 (28.1)

Bovine arch 3 (4.7)

Fenestration target vessel .32
LSA 87 (80.6)

LCA 21 (19.4)

Proximal landing zone .048
Zone 0 21 (19.4)

Zone 1 45 (41.7)
Zone 2 42 (38.9)

LCA stent graft .28
Advanta V12 21 (100)
Diameter — mm 87+1
Length (range) — mm 385+54

(32 —59)

LSA stent graft .67
Advanta V12 68 (77.3)
BeGraft 3(3.4)

VBX 5(5.7)

Other 6 (9)

Diameter — mm 9.15+1.1

Length (range) — mm 396 + 8.4
(22 — 59)
Q (7 Q

| Technical success 107 (99.1 .001

Table 3. Thirty day and midterm outcomes of 108 patients
treated with fenestrated thoracic endovascular aortic repair
(f-TEVAR) stent graft for distal aortic arch pathology

30 day morality
30 day post-operative complications
Stroke

Major
Minor

Chronic heart failure

Acute kidney injury
Temporary dialysis
Permanent dialysis

Spinal cord injury
Retrograde Type A dissection
SIRS

Myocardial infarctions
Vascular complication
Intensive care unit stay — d
Early re-intervention rate
Post-operative stay — d
Discharge location
Home
Another hospital
Rehabilitation centre
Median follow up — mo
Late re-intervention rate
Late aortic related complications
Aortic rupture
Conversion to open repair
Graft infection
Rate of late endoleaks
Type la
Type Ib
Type II
Type Il

Changes in the aneurysm sac on last CTA

Unchanged

= 5 mm enlargement

= 5 mm decrease
Primary target vessel patency

1A

LCA

LSA

Patients (n = 108)

5.6

4.6

37

9

a7

28

28

1.9
2.4
2(1, 3)
9.4
6(5,9)

B5.6

3B

7.7

12.8 (1, 96)
231

28
19
9

3.8
29
4.8
29

48.1
6.5
3.3

100
98.1
89.3
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