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LAD CTO,  

  anterograde approach with 

  contralateral injection 

 Safe Guidewire crossing of the CTO lesion is the key !  

I. Tip of the Guidewire, 
properly crossing CTO and 
reaching to distal true lumen? 
 

II. Any tool for confirming 
this? 

III. Can IVUS or OCT do?  
 These can do only after wire crossing.  

 For this, predilation of uncertain location 
has to be done ... closely related with 
the resultant procedural  failure. 





Very long CTO segment 

Start anterograde CTO wiring ! 



How to confirm “tip location in CTO”?  

 Conventional methods … check with angiogram by 
contralateral injection  

 Imaging tools like IVUS … identify the location of guidewires 
only after complete lesion-passage … still limitation in 
viewing the cross sections in the wire-tip-level 

        We need the new methods for this !!!   

Very	long	CTO	segment



Originally from the CT scanning at 
ER allowing emergent intervention 
or cath room for the workup for 
solid cancer or neurologic diseases.  

CCTA system comprises a 
640 MSCT applying 
double-slice technology 
(Aquilion ONE, Toshiba Medical 

Systems) (a) and CAG system 
(b), and allows for CT scan 
during intervention 
without moving the 
patient on the table.  





Published world 1st case!   



 Matching cross-sectional CCTA images showed the location of the guidewire in the coronary artery including CTO 

segments. Cross-sectional CCTA images at the wire tip level clearly showed the guidewire inside the intimal plaque of the 

CTO. The asterisks and blue and yellow arrows indicate the guidewire and calcified plaques, respectively. 



Case. M/54. LAD CTO 

Trans-axial images of CCTA 



Image reconstruction, Curved multiplanar reconstruction images 

Trans-axial images Curved MPR images on different angles 

Strategy 1. for improving the identification of guidewire 



Retrograde PCI for RCA CTO 

 Antegrade: Caravel + 014" G/W : Sion Blue → Gaia (second) → Balloon at pRCA → 

Conquest Pro → Conquest Pro 12 → Anchor balloon + 014" G/W : Conquest Pro 12 + 

Buddy 014" G/W : Conquest Pro 12 

 Retrograde :Corsair + 014" G/W : Sion → Suoh → Sion blue -> Progress 200T → 

Conquest Pro 12 → Progress 200T → Sion blue→  Gaia (Third) → Fielder XT-R 

Case. M/64. RCA CTO 



trans-axial images 

?, where? 



Image reconstruction, Curved multiplanar reconstruction images 

Strategy for improving the identification of guidewire 



    --- Small vessel CTO 
 Contralateral intracoronary contrast injection 

with 1/20 dilution 



Strategy for improving the identification of guidewire 

Case. M/80 

LCx CTO, anterograde collateral >> antegrade CTO PCI with antegrade injection 
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Perform intraprocedural

CCTA without contrast

? 



For the enhancement of distal CTO part, the intracoronary 
contrast injection was used during CCTA; 30 mL of mixed contrast 

medium at 5 mL/s flow rate. 

 The more clear differentiation between guidewire and vessel wall within 
CTO segment was enable by enhancing the behind CTO segment and the 
guidewire-tip-level.  

• Simultaneous selective CCTA scan with an injection 
of 13.13 mgI/mL of modulated contrast medium at 
multiple different injection rates including 2, 3, and 
4 mL/s and different total injection volumes of 
either 20 or 30 mL.  
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Strategy for improving the identification of guidewire

 

M/84. RCA CTO Case 
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#2. CCTA evaluation during parallel wire technique 

#1. CCTA evaluation during retrograde PCI, as shown in prior case. 



#3. Stent CTO lesion 
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CC: Stable angina  

P/Hx: CAD 1VD (CTO at RCA os.), failed PCI (‘12.03) 

Risk factor; Heavy smoker   

Echo : EF=56%, RCA territory RWMA (hypokinesia) 

Application of intraprocedural CCTA 

for retrograde CTO intervention 

 

Case .  





1st Intra-procedural CCTA … failure confirmed by CCTA 
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Antegrade wire at pRCA subintima 

Retrograde wire at true lumen 
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3.5 x 15 & 38 mm Resolute Integrity implantation  



CCTA Confirmed the “Way of Guide-wire” in CTO.  

 Based on this CT findings, CTO intervention successfully finished.    
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Data of intra-procedure CCTA for CTO  

Objectives 

To investigate the role of intraprocedural CCTA during CTO 

intervention, especially whether CCTA could evaluate the 

location and path of CTO guidewires.   

 

Population  

Between 2014 and 2015, a total of 61 patients with CTO who 

underwent intraprocedural CCTA during CTO intervention were 

consecutively enrolled for this study.  

 

Kim BK, Jang Y. 2016 Am J Cardiol in-press 



 Variables 61 patients 

Age, years /Male, n (%) 61.5± 10.5 /  88% 

Body mass index, kg/m2 25.7± 3.2 

DM/ Hypertension 39% / 71% 

Myocardial infarction 13% 

Prior PCI / CABG 36% / 5% 

EF, % 57± 13 

eGFR, ml/min/1.73 m2 80.0± 15.1 

CTO lesion characteristics   

CTO vessels, LAD  43% 

Stent CTO 8% 

Approach, Retrograde 23%  

Vascular accesses, Both femoral arteries 62%  

Contralateral angiogram 80% 

Successful CTO intervention 80% 

Baseline Characteristics 

Kim BK, Jang Y. 2016 Am J Cardiol in-press 



Variables 61 patients 

Total number of CCTA evaluation 72 

Multiple CCTA during intervention, n (%) 10 (16%) 

Use of intracoronary contrast injection during scanning, n (%) 29 (48%)  

Status of guidewire during CCTA, n (%)*   

Single anterograde wire 89% 

Parallel wires 4% 

Anterograde and retrograde wires 7% 

Initial identification only by transverse axial images 56% 

 Final identification by multiple modalities  87% 

Further next procedures after CCTA, %   

Progress of CTO guidewire 34% 

Change of the direction of guidewire-tip 33% 

Change into different guidewires 26% 

Change of CTO approach 7% 

2016 Manuscript submitted 



Variables 61 patients 

Total time for scanning and moving the CCTA 

system  
8.6± 2.1 min 

Radiation dose for CCTA 2.9± 1.5 mSv 

Total diluted contrast volume used (mL) 28.5±9.7 mL 

Actual contrast volume used (mL) 1.1±0.4 mL 

Kim BK, Jang Y. 2016 Am J Cardiol in-press 



 Intraprocedural CCTA for the identification of the location 
and path of guidewires during CTO intervention was 
feasible and safe on various CTO intervention.  

 Intracoronary catheter-based contrast injection and the 
combined assessment of axial and the curved MPR images 
on the different angles were helpful to recognize the 
location of guidewires.  

 Intraprocedural CCTA could guide CTO intervention and 
contribute to the successful procedures. 

 Need to solve the resolution and radiation issue with CCTA 

Coronary computed tomographic 
angiogram (CCTA) system 




