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Definition



Native CTO

Eur Heart J. 2014 Jul 1;35(25):1683-93.



Who has to be treated?



J A C C   V O L . 7 8 , NO . 1 0 , 2 0 2 1



Survivor Bias

- I had patient with CTO he lived up to 100 !..



J A C C V O L . 7 6 , NO . 1 7 , 2 0 2 0 O C T O B E R 2 7 , 2 0 2 0 : 1 9 3 4 – 4 3 
Kosugi et al. MI With Out-of-Hospital Cardiac Arrest







Dual injection (1) and thorough analysis (2)

• Occlusion length

• Proximal and distal caps

• Interventional collaterals



RCA CTO with ambiguous proximal cap (3),
 poor distal bed (4)

 inappropriate interventional collaterals (5)



CTA - guidance





Final Ressult



Start antegrade (6)

• In case of the presence of the proximal stump
• Use side branch for anchoring and/or IVUS

• Guiding catheter 7Fr 

• In-Stent Occlusion

• xCART

• ADR
• Knuckle

• Stingray

• IVUS



Patient В. 74 yo, m

• Mild angina

• LAD PCI
• Interventional collaterals are 

covered with the stent

• Previous antegrade attempt of 
RCA CTO treatment 

• Referred to the retrograde 
attempt



Side branch anchor, Mamba Flex + Judo 3, Final resalt



Patient S. 73 yo, m

• Mild angina

• RCA PCI 

• Short LAD occlusion
• Ambiguous proximal cap

• Relevant side branch

• Non-interventional collaterals



IVUS-guided proximal cap puncture (6а)
OptiCross HD 60 MHz



Final Result



In-stent CTO’s

EuroIntervention 2021;17:e631-e638



Patient S. 63 yo, female, CABG in 2013
• Severe-mild angina

• SVGs to RCA and MB - occluded, LIMA-LAD - patent

• DES to IMB and Cx in 2018, previous attempt - Cx in-stent CTO



• Initial retrograde access - failed (8)

• Switch to antegrade (7 → 6) AWE (Conq Pro → Fighter knuckle)



Final Result

• ТАР-стентирование

• Резидуальный стеноз в устье ОА  



Everybody likes retro- (7)

• Во время накопления опыта 
все хотят, чтобы была 
ретроградная реканализация



Types of collaterals

Septal
Non-septal

If septal and epicardial collaterals coexist, the septal pathway should be preferred
because it is less prone to catastrophic perforations



Non-septal 
Epicardial Atrio-ventricular groove (AVG)



Patient B. 67 yo, f

• Mild angina

• LAD PCI

• LVEF - 40%

• Previous attempt  - RCA CTO



Antegrade attempt (6)



Eeeeeasy!!!                              Oooooups!..



Switch strategy (8)



(7) Retrograde access              Diastasis of the wires



Tip-In   Wide RCA Dissection



Enough?..                                          Kiss!



Final Result



Device-based ADR

• Stingray System



Patient H. 64 yo, f

• Mild angina

• Multiple attempts  - RCA CTO



AVG collaterals                         Progress80 + Corsair



Time to reentry



Stingray Reentry

Conquest pro 9 Hornet 10



Финальный результат



IVUS-guided reentry



Patient Presentation

• Patient B., 70 yo, male

• Class 2 effort angina

• Previous attempts

• Preserved EF - 48%, w/o akinesis

• Ischemia and viability - veryfied



Finecross + Gaia sec           Parallel wiring



IVUS after knuckle



IVUS-assisted re-entry to the true lumen



Wire position in the true lumen



IVUS from PDA

• Subintimal hematoma in PDA

• Patent bifurcation of RCA

• Calcified lesion in crux 



Final Result



Professor Yamane 
When and how to finish (9,10)?

• Procedure lasts more than 3 hours 
without significant progress 

• Contrast medium - 3 х eGFR, ml

• Air Kerma > 5 Gy without progress

• Fatigue of the patient and/or operator

• Investment procedure

Stay Intima!!!



Professor Semitko
Ad-hoc CTO, OTW balloons, Single wire are the Past! 

• Elective recanalization

• Dual injection

• Use microcatheter

• Guiding catheters with increased support 
7Fr, 8Fr and guide-extensions

• Start antegrade – success rate up to 70% 

• Don’t forget to switch retro – and return 
ante- if necessary 

• IVUS - guidance 

Fashion is born in Paris, but 
lives in Zhitomir!..



Learn and travel!!!



Join Us!!!



Professor Ochiai – learning in CTO‘s consists of the 
student standing next to me and watching me struggle 



Professor Gruentzig

“… the total closure is a real 
problem, if we cannot solve the 
total closure problem we probably 
will never really address the 
question of multivessel
dilatation.”

                            Andreas Gruentzig


	Slide 1:  Guiding principles of CTO’s treatment
	Slide 2: Definition
	Slide 3: Native CTO
	Slide 4: Who has to be treated?
	Slide 5
	Slide 6: Survivor Bias
	Slide 7
	Slide 8
	Slide 9
	Slide 10: Dual injection (1) and thorough analysis (2)
	Slide 11: RCA CTO with ambiguous proximal cap (3),  poor distal bed (4)  inappropriate interventional collaterals (5)
	Slide 12: CTA - guidance
	Slide 13
	Slide 14: Final Ressult
	Slide 15: Start antegrade (6)
	Slide 16: Patient В. 74 yo, m
	Slide 17:  Side branch anchor, Mamba Flex + Judo 3, Final resalt 
	Slide 18: Patient S. 73 yo, m
	Slide 19: IVUS-guided proximal cap puncture (6а) OptiCross HD 60 MHz
	Slide 20: Final Result
	Slide 21: In-stent CTO’s
	Slide 22: Patient S. 63 yo, female,  CABG in 2013
	Slide 23
	Slide 24: Final Result
	Slide 25:  Everybody likes retro- (7)
	Slide 26: Types of collaterals
	Slide 27: Non-septal 
	Slide 28: Patient B. 67 yo, f
	Slide 29: Antegrade attempt (6) 
	Slide 30:                   Eeeeeasy!!!                              Oooooups!..
	Slide 31: Switch strategy (8)
	Slide 32: (7) Retrograde access              Diastasis of the wires
	Slide 33:                       Tip-In                            Wide RCA Dissection
	Slide 34:              Enough?..                                          Kiss!
	Slide 35: Final Result
	Slide 36: Device-based ADR
	Slide 37: Patient H. 64 yo, f
	Slide 38:                       AVG collaterals                                         Progress80 + Corsair
	Slide 39:           Time to reentry
	Slide 40: Stingray Reentry
	Slide 41: Финальный результат
	Slide 42
	Slide 43: Patient Presentation
	Slide 44: Finecross + Gaia sec            Parallel wiring
	Slide 45: IVUS after knuckle
	Slide 46: IVUS-assisted re-entry to the true lumen
	Slide 47: Wire position in the true lumen
	Slide 48: IVUS from PDA
	Slide 49: Final Result
	Slide 50: Professor Yamane  When and how to finish (9,10)?
	Slide 51: Professor Semitko Ad-hoc CTO, OTW balloons, Single wire are the Past! 
	Slide 52: Learn and travel!!!
	Slide 53
	Slide 54: Professor Ochiai – learning in CTO‘s consists of the student standing next to me and watching me struggle 
	Slide 55: Professor Gruentzig

