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KTO Revaskülarizasyon
Zorluklar

• Uzun, fibrokalsifik lezyonlar; yoğun plak yükü
• Revaskülarize damarın gerçek çapını belirlemek zor
• Distal damar yatağı takipte genişleyebilir
• Çok sayıda ve uzun stent ihtiyacı (Full metal jacket) 
• Daha sonra CABG ?
• Yüksek restenoz riski
• Çok geç stent trombozu

Bardají A, et al. Chronic total occlusion: To treat or not to treat. World J Cardiol. 2014; 6(7):621-9.



Biyoemilebilir Vasküler İskele
Avantajlar

• Normal vasküler fizyolojinin restorasyonu
• Vasküler remodeling imkanı/ Geç dönemde lümenin 

genişlemesi
• Jail yan dalları serbest bırakır
• Cerrahi revask. engel değil
• Non-invaziv görüntüleme mümkün

Medda M, et al. Bioresorbable vascular scaffold (BVS) for in-stent chronic total occlusion: 
Antegrade recanalization and IVUS-guided BVS implantation by radial access. Cardiovasc 
Revasc Med. 2016; 17(1):63-5.



PCI sırasında nelere dikkat 
etmeli?

• BVS’in taşınması ve tam ekspansiyonu için lezyonun 
hazırlanması çok önemli

• Uzun, kalsifik lezyonlarda;
- predilatasyon ekipman seçimi, 
• Damarın gerçek çapının ve BVS ebadinin değerlendirilmesi 

(IVUS)
• BVS ekspansiyonunu belirlemek için IVUS yada OCT
• Önemli SB korunmalı
• >1 BVS kullanılacak ise minimal overlap (1-2 mm)
• + 0.5 mm NC balon ile postdilatasyon

Vaquerizo B, et al. One-Year Results of Bioresorbable Vascular Scaffolds for Coronary Chronic
Total Occlusions. Am J Cardiol. 2016; 117(6):906-17.



Çalışmalar

CTO-Absorb Registry 12/2014
Wiebe et al. 01/2015
Ojeda et al. 06/2015
Göktekin et al. 10/2015
Lesiak et al. 06/2016
Azzalini et al.  09/2016 (DES vs BVS)

�Yamac et al. Ahead of print 12/2016
Vaka takdimleri



Vaquerizo B, et al. Bioresorbable everolimus-eluting vascular scaffold for the treatment of chronic 
total occlusions: CTO-ABSORB pilot study. EuroIntervention. 2014; 11(5):555-63



CTO-ABSORB pilot study
� Prospektif, tek merkez (Barselona)
� Güvenlik, etkinlik
� 2013-2014, ardışık 67 hasta

• Major dışlama kriterleri
- LMCA
- Greft (arteriyel ya da venöz)
- ISR
- SB ≥ 2.5 mm bifurk (Medina 1:1:1)
- Referans damar çapı <2.5 mm, >4.0 mm
- Şiddetli kalsifik/tortüöz damar
- Bail-out DES/BMS 

Vaquerizo B, et al. Bioresorbable everolimus-eluting vascular scaffold for the treatment of chronic
total occlusions: CTO-ABSORB pilot study. EuroIntervention. 2015; 11(5):555-63



67 CTO hastası (telle başarılı geçilen)
(2013-2014; 12 ay)

49 kliniği uygun hasta

38 Absorb CTO hastası

35 Absorb CTO hastası

Hasta/operatör tercih etmedi

6 hasta:
DES kullanıldı

12 hasta:

Klinik kriterleri sağlamayan (n=18)

5 hasta:
Kalsifik/tortüöz damar 

4  hasta:
SB ≥ 2.5mm bifürkasyon

2 hasta:
Referans damar çapı < 2.5 (n=1) ya da ≥ 

4mm (n=1)

Anjiyografik kriterleri uymayan (n=11)

Bail-out stent (DES) kullanılan (n=3)

(1) Balon sonrası perforasyona 
greft stent

(1) Rotasyonel aterektomi sonrası aorto-
osteal diseksiyona 4mm DES

(1) BVS sonrası distal koroner diseksiyona 
2.25mm DES

Hasta Popülasyonu

Vaquerizo B, et al. Bioresorbable everolimus-eluting vascular scaffold for the treatment of chronic
total occlusions: CTO-ABSORB pilot study. EuroIntervention. 2015; 11(5):555-63



Kılavuz telin lezyonu geçmesi

1.5- 2.0mm balon ile ilk predilatasyon
NTG 400 mcgr (1-2 doz)

IVUS analizi
NC /Cutting balon/ Rotablatör ile ek predilatasyon

IVUS analizi

BVS implantasyonu

OCT analizi >%20 rezidüel darlık

Gerekirse NC ile postdilatasyon

Prosedürel Akış Şeması

BFT, 
CK, MB, Troponin: 
- pre-, 6,12, 24. saat

post-PCI

Vaquerizo B, et al. Bioresorbable everolimus-eluting vascular scaffold for the treatment of chronic
total occlusions: CTO-ABSORB pilot study. EuroIntervention. 2015; 11(5):555-63



1. ay telefonla arama

Anjiyografi & OCT: 12. ay

Klinik vizit & MSCT: 18. ay

Klinik vizit & MSCT: 6. ay

Telefonla görüşme: 
2, 3, 4, ve 5. yıllarda

Takip

Vaquerizo B, et al. Bioresorbable everolimus-eluting vascular scaffold for the treatment of chronic 
total occlusions: CTO-ABSORB pilot study. EuroIntervention. 2015; 11(5):555-63
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Bioresorbable everolimus-eluting vascular scaffold for the treatment of chronic total occlusions: 
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Vaquerizo B, et al. One-Year Results of Bioresorbable Vascular Scaffolds for Coronary Chronic 
Total Occlusions. Am J Cardiol. 2016; 117(6):906-17.



Vaquerizo B, et al. One-Year Results of Bioresorbable Vascular Scaffolds for Coronary Chronic
Total Occlusions. Am J Cardiol. 2016; 117(6):906-17.

CTO-ABSORB
Takip



Vaquerizo B, et al. One-Year Results of Bioresorbable Vascular Scaffolds for Coronary Chronic
Total Occlusions. Am J Cardiol. 2016; 117(6):906-17.

CTO-ABSORB Takip QCA
Lezyonlar İşlem sonrası 1 y Takip
İskele içi
İskele uzunluğu (mm) 43.90 ± 18.07 44.13 ± 18.47
Referans damar çapı (mm) 2.45 ± 0.46 2.41 ± 0.31

Minimal lümen çapı (mm) 2.18 ± 0.39 1.90 ± 0.35

Geç lümen kaybı (mm) ― - 0.28 ± 0.31

Rezidüel darlık oranı (%) 9.23 ± 17.31 20.77 ± 12.16

Maksimal lümen çapı (mm) 3.63 ± 0.41 3.47 ± 0.60

Ortalama lümen çapı (mm) 2.89 ± 0.30 2.66 ± 0.35

Segment içi
Minimal lümen çapı (mm) 1.71 ± 0.46 1.83 ± 0.32

Geç lümen kaybı (mm) ― 0.11 ± 0.41

Rezidüel darlık oranı (%) 24.16 ± 15.09 23.55 ± 8.42



Vaquerizo B, et al. One-Year Results of Bioresorbable Vascular Scaffolds for Coronary Chronic 
Total Occlusions. Am J Cardiol. 2016; 117(6):906-17.

CTO-ABSORB 1 y Takip OCT



Goktekin O, et al. Evaluation of the Safety of Everolimus-Eluting Bioresorbable Vascular Scaffold 
(BVS) Implantation in Patients With Chronic Total Coronary Occlusions: Acute Procedural and 
Short-Term Clinical Results. J Invasive Cardiol. 2015; 27(10):461-6.



70 hasta

76 CTO











Median time until
Angiography 402 days.

30 hasta, 35 CTO



Median time of clinical FU 542 days. IQR 366 (Range 175-961 days)





40 hasta



BVS çapı online 
QCA ile
belirlenmiş. 



median time of 329 days (57-680 days, IQR 172-415 days)



Median of 556 days (274-932, IQR 374-706)

Aynı hasta 2x ST geçirmiş



Pre Procedure Post Procedure 1y FU





Çalışma n Yaş Stent tipi Stent uzunluğu 
(mm)

Takip 
(yıl)

MACE

Almalla et al. 97 ― SES vs EES ― 2 %17.4 vs %15.7

CATOS trial 160 63±12 SES vs ZES 45±20 vs 43±21 1 %10 vs %17.5

Wöhrle et al. 53 62±10 EES 79±36 1 %6

CIBELES study 207
63±11

vs
65±10

SES vs EES 47±25 vs 50±23 1 %15.8 vs %11.3

TWENTE trial 59 63±10 ZES ve EES 66±35 3 %15.3

Wiebe et al. 23 60±9 BVS 65±24 108 gün %4.3

CTO-ABSORB 35 61±10 BVS 52±23 2 yıl %2.8

Ojeda et al. 42 58±9 BVS 43±21 1 %4.8

CTO’da 2. nesil DES ve BVS Çalışmaları

Ojeda S, et al. Outcomes and computed tomography scan follow-up of bioresorbable vascular 
scaffold for the percutaneous treatment of chronic total coronary artery occlusion. Am J Cardiol. 
2015; 115(11):1487-93.



Procedural and Long-Term Outcomes of Bioresorbable Scaffolds Versus Drug-Eluting Stents in Chronic Total Occlusions: The 
BONITO Registry (Bioresorbable Scaffolds Versus Drug-Eluting Stents in Chronic Total Occlusions).
Azzalini L, Giustino G, Ojeda S, Serra A, La Manna A, Ly HQ, Bellini B, Benincasa S, Chavarría J, Gheorghe LL, Longo G, 
Miccichè E, D'Agosta G, Picard F, Pan M, Tamburino C, Latib A, Carlino M, Chieffo A, Colombo A.
Circ Cardiovasc Interv. 2016 Oct;9(10). 



537 patients (n=153 BRS; n=384 DES)





Median follow-up was 703 (interquartile range 426–989) days.





• BVS’in taşınmasının ve ekspansiyonunun mümkün 

olmadığı şiddetli kalsifik ve/veya tortüöz damarlar hariç,

KTO` da BVS güvenli ve etkin.

• Kısa ve orta dönem sonuçları, 2. jenerasyon DES’lerle

benzer (yüksek prosedürel başarı, kabul edilebilir MACE).

• Uzun dönem (>5 yıl) sonuçlar ve RCT bekleniyor.

Sonuç



Magmaris - Sirolimus-Eluting Resorbable Coronary
Magnesium Scaffold System

1 BIOSOLVE-II; 2 IIB, BIOTRONIK data on file, 3 Preclinical test, BIOTRONIK data on file   

 First clinically proven resorbable
Magnesium scaffold

 Compelling safety data1

 Better deliverability2

 ~95 % of Magnesium resorbed at 12 
months3

56



Magmaris description

57
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Double eye radiopaque markers
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Magmaris resorption process over time
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Magmaris backbone flexibility

Test set up by IIB; BIOTRONIK data on file
59

Bending flexibilitySimulation
The Magmaris backbone is up to 80% more flexible 
compared to a leading polymeric scaffold. 

deflection

The Magmaris backbone is exposed to constant
deflection and the reaction force of the scaffold
backbone is measured. 



Radial resistance

Magmaris backbone is robust: Radial resistance

Test set up by IIB; BIOTRONIK data on file
60

Strong radial resistance: Magmaris has no significant 
diameter change under increasing physiological 
pressure, whereas leading polymeric scaffold* 
diameter is decreasing under increasing pressure 

Simulation

The scaffold is implanted into a thin walled tube and 
exposed to external pressure. 
The diameter change of the scaffold is measured. 



Acute recoil

Magmaris backbone is robust: Acute recoil

Test set up by IIB; BIOTRONIK data on file
61

Simulation
No recoil increase: Conventional leading polymeric 
scaffold diameter decrease >20% within 1st hour .  

The scaffold is implanted into a mock vessel. 
The scaffold is 10% oversized. 
The recoil measured is impacted by the  intrinsic 
recoil and the force from oversizing.



Magnesium allows for electropolishing

62

Magmaris:      Squared shape with rounded edges

Leading polymeric scaffold: Rectangular shape with sharp edges

Magmaris MagmarisMagmaris Leading
polymeric
scaffold

Test set up by IIB; BIOTRONIK data on file

Leading
polymeric
scaffold

Leading Polymeric
scaffold



TrackabilitySimulation of a tortuous path

Deliverability: Trackability

Better trackability in tortuous anatomy: 
Magmaris has 29% less peak force 
compared to the leading polymeric  
scaffold

Force

 Advance reference catheter 
 Retreat reference catheter to 220mm
 Fix this as starting position
 Start measurement

Force difference
(peak force)

Test set up by IIB; BIOTRONIK data on file
63



PushabilitySimulation

Deliverability: Pushability

Graph: W. Schmidt et.al. “A comparison of the mechanical 
performance characteristics of seven drug-eluting stent 
systems”, Catheterization and Cardiovascular Intervention, 73 
(2009), 350-360

Better pushability: Magmaris has 34% 
more force transmitted from hub to tip 
compared to the leading polymeric scaffold 

The catheter is pushed against a wall  
(simulating a total occlusion). 
The force is measured at the proximal 
and distal end (wall) and were 
expressed as a percentage by each 
other.

Test set up by IIB; BIOTRONIK data on file
64

6F



CrossabilitySimulation

Deliverability: Crossability

Better lesion crossing: Magmaris needs up 
to 40% lower lesion entry and crossing 
force compared to the leading polymeric 
scaffold

The delivery system is crossing a narrow 
lesion while the force is measured

BIOTRONIK data on file
65



Magmaris allows single step inflation

66

“Inflate the dilatation balloon slowly to expand the
scaffold to the diameter in accordance with the
compliance chart on the label. Maintain inflation
pressure for at least 15-30 seconds for full expansion
of the scaffold.”2

Single step inflation of the balloon Stepwise inflation of the balloon
Magmaris Absorb

“Deploy the scaffold slowly, by pressu-rizing
delivery system in 2atm increase-ments, every 5
seconds, until scaffold is completely expanded.
Maintain pressure for 30 seconds.”1

1 ABSORB IFU  2013
2 Magmaris IFU 2016



VAKA SUNUMU
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VAKA SUNUMU
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VAKA SUNUMU
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Magmaris stentler prox.-dist. 3.5x25 mm 3.5x15 mm 3.0x20 mm



VAKA SUNUMU
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VAKA SUNUMU
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TEŞEKKÜR EDERİM...

72
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