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Usefulness of 
coadjuvant 

techniques, co-
registration and tri-
registration for PCI 

decision making



ESC Guidelines on CCS

IIIA?



Hay una cosa clara…….

The consequences of unneded revascularisation: lessons from studies 
on FFR in CABG patients

Documented graft 
occlusion 
according to FFR in 
the grafted vessel
N = 525 grafts

Occlusion of 68 grafts led to only 8 cardiovascular events

Botman CI et al. Ann Thorac Surg 2007;83:2093-7.



Angiografía Imagen y Fisiología 



• RCT 2:1 
• 1639 patients complex coronary-

artery lesions
• IVI vs Angiography-guided PCI
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IVUS
no IVUS

Post-implantation IVUS led to further optimisation of  
the stented lesion in 30.2%.

Patient level
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SYNTAX I PCI

SYNTAX II

Primary endpoint: MACCE

17.4%
HR 0.58 (95% CI 0.39-0.85), p=0.006

10.6%



2 years follow-up



FFR vs iFR

DEFINE-FLAIR trial: p no-inferioridad <0.001 iFR-SWEDEHEART trial: p no-inferioridad <0.001

Davies JE et al. N Engl J Med 2017; 376:1824-1834 Götberg M et al. N Engl J Med 2017; 376:1813-1823





• Nijjer SS et al. 
Cardiovasc Revasc Med . 
Apr-May 
2015;16(3):167-71.



JACC CI 2014



JACC CI 2018



Software 
Syncvision

• To transform iFR-pressure 
changes to visual dots 

• To quantify the lesion 
length.

• To perform a prediction 
about the final iFR after 
PCI.

• To stablish the diagnosis 
bet we e n  foca l  le s i o n 
(with clear benefit) vs 
diffuse lesion (without 
clear benefit).







DEFINE GPS study



Tips and Tricks:
• Hidratación de guía durante al menos 1 minuto
• Proyección adecuada donde se visualice toda la arteria con el mínimo acortamiento posible.
• Ampliación de imagen para que se vea desde el catéter guía hasta el segmento más distal de la arteria para no tener que 

mover mesa
• NTG ic para evitar espasmos
• Lavado con SSF para que la curva de presión aórtica sea perfecta y se visualice perfectamente la incisura dícrota
• Normalización en ostium de coronaria (en caso de lesión ostial o presión aórtica inadecuada normalizar con el catéter guía 

en aorta)
• Pasar guía de presión lo más distal posible
• Si se utiliza contraste yodado lavar con SSF y esperar al menos 30 segundos y hasta que el iFR se estabilice durante 5-10 

segundos
• Realizar la retirada bajo fluoroscopia continua sin mover la mesa ni el tubo, a una velocidad constante pero lenta (mientras 

más lenta mejor).
• No “hacer caso” a posibles saltos puntuales de iFR
• Confirmar que al llegar al ostium el iFR vuelve a 1.00 ± 0.02
• Realizar una angiografía con adecuado flujo y volumen para que el software reconozca de forma correcta el vaso y lo pueda 

correlacionar con la fisiología y/o con el IVUS.



Tri-registry:

Physiology and imaging 
fusion
Anatomic and physiology 
correlation
Time increase
Utility in daily practice?
Clinical studies?

Limitations:

Manual withdrawal. 
Correlation should not be 
perfect

Bringing of IVUS catheter

IVUS catheter doesn’t cross



Solutions for ultra-low contrast PCI
A Philips exclusive technology, 
creates a dynamic, motion-
compensated, real-time view of the 
coronary arteries. The system 
overlays a highlighted coronary 
angiogram on a 2D fluoroscopic 
image, creating a colored map that 
adjusts automatically, providing 
continuous and specific visual 
feedback on positioning of wires and 
catheters.

Enhanced  live stent visualization, 
allows to quickly verify positioning 
both before and after deploying 
balloons, stents, and BVS devices, 
to display under-deployed stents, 
and to confirm fully expended 
stents. It features instantaneous 
processing, eliminating the need 
to wait for new images before 
stent repositioning.

iFR Co-registration
Graphically displays the iFR drop 
along the angiogram, highlighting 
which portion of the vessel is ischemic.

Tri-Registration
iFR data and IVUS images, collected 
during the pullback recordings, are 
merged within the same angiogram. 
iFR data, which are co-registered with 
the angiography image, are displayed 
into the roadmap picture (B) and iFR 
drops dots, iFR value at cursor, and iFR 
Distal value are provided. 

IVUS Co-registration
IVUS images obtained during pullback are 
merged with the corresponding angiogram 
obtained with the IVUS catheter in situ. 
Subsequently, information on the location of the 
imaging element within the vessel is derived 
during a manual pullback under continuous 
fluoroscopy. The presence of radiopaque 
markers in the IVUS catheter allows calculation 
of length correcting for vessel foreshortening

Dynamic Coronary Roadmap Device detection

©2021 Koninklijke Philips N.V. All rights reserved. Approved for external distribution. D061108-00 072021



The ugly truth

In 2023 TVR is more likley to be the failure of the operator than the 
stent?

Functional result of 
PCI (non-

hyperaemic índices, 
FFR)

IVUS/OCT 
optimisation 
and guidance

Co-registration

Physiology-guided PCI (non-
hyperaemic índices + FFR, 
longitudinal mapping, co-

registration

Heart Team 
discussion

3er generation of 
DES



Muchas gracias!


