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• 76 yr old female

• HTN

• DLD

• CKD- III

• DM

• Rheumatoid Arthritis

• Inferior ischemia on stress test

• 2 antianginals

What  do you treat?



5



6



7



8
Escaned J et al. EuroIntervention. 2016 Jun 12;12(2):e224-34

• SYNTAX Score II (incorporating clinical and anatomical variables) to guide
Heart Team decisions on myocardial revascularisation.
• Physiology-based revascularisation.
• Second generation DES.
• IVUS-guided optimisation of stent deployment.
• Contemporary CTO revascularization techniques.
• Guideline-directed medical therapy.

PCI approach includes:

SYNTAX II aims to investigate if recent technical and procedural developments 
in PCI (the SYNTAX II strategy) significantly influence outcomes in appropriately 

selected patients with three-vessel (3VD) coronary artery disease.

SYNTAX II study
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SYNTAX II – 1 yr Outcomes

• Physiology was performed in 98% 
of patients

• Post-PCI IVUS was performed in 84%  of 
patients.

• 46% of 3VD patients downgraded to  2VD 
or 1VD

Marked simplification of PCI
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P < 0.001

Escaned et al., European Heart Journal (2017) 00, 1–11 doi:10.1093/eurheartj/ehx512



SYNTAX II

Escaned et al., European Heart Journal (2017) 00, 1–11 doi:10.1093/eurheartj/ehx512
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Recurrent Angina post 1-year



What do we know about post 
PCI physiology?
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Post PCI ischemia based on FFR ≤0.80 occurs in 10-20% of cases

Lee JM., et al. J Am Coll Cardiol Intv. 2018;11:2099-109.
Agarwal SK, et al. J Am Coll Cardiol 2016;9:1022-31.



Low post PCI FFR = worse outcomes

14Pijls N., et al. Circulation. 2002;105:2950-54.
Lee JM., et al. J Am Coll Cardiol Intv. 2018;11:2099-109.



Defining ischemia and intervention





Can you guess how many patients left the 
cath lab with excellent angiographic results 

yet an ischemic an iFR?



18Jeremias A. et al. Blinded physiological assessment of residual ischemia after successful angiographic percutaneous 
coronary intervention: The DEFINE PCI study. Presented at ACC 2019.

Primary Study Endpoint
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What about Imaging?
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How can we utilize all the tools 
to achieve the best outcomes?
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Co-registration
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Case with procedural steps

• 82 yr old female with chest pain
• HTN
• DM
• DLD
• CKD, Cr 2.4, GFR 31
• Abnormal stress test with anterior ischemia

• Underwent diagnostic cardiac catheterization which revealed a 70% long proximal to mid LAD 
lesion

• Given elevated Cr, and low GFR, PCI of LAD was staged.
• 10 days later, here for PCI, Cr 2.3
• Hydration protocol started upon arrival, NS liter bag over 4 hrs.







Considerations
• Identify projections that will be helpful to 

isolate the lesion from the diagnostic cath.

• 50/50 Saline contrast injections
• 2 baseline images taken (8 cc)
• Caudal view was taken first and this 

view second

• LAO cranial was best in this case based on 
diagnostic cath.

• This was the view chosen for co-registration



Planning and 
optimizing the 

PCI

• Access: Distal radial access

• Heparin with ACT >250 (when collecting ACT, pull back contrast from 
guide, return to reservoir)

• Equipment: 
• EBU 3.5, 6fr guide
• Omniwire, iFR of the LAD to plan and perform PCI

• LVEDP – 11 mmHg, normal

• 2 baseline pictures (50/50 contrast saline) 8 ccs of contrast, caudal 
first and the ”co-registeration view” second

• iFR pullback to guide PCI, with co-registration to the previous 
angiogram (did not move the gantry or the patient). (Panel A)

• If not, a dry cine can be used to co-register.

• IVUS pullback with co-registration to the iFR and angiogram (Tri-reg). 
(Panel B)



Steps recording iFR pullback/iFR co-registration

Tri-register
Insert IVUS catheter beyond the lesion.
Slow controlled pullback.
Use the coronary tree button to triregister data on-top of the physiology data obtained.

Coregister Co-register to the previous angiogram/or dry cine run

Stop Press STOP when complete

Blue Line After the blue lines appear, slowly pullback the pressure wire at a constant speed while observing the sensor position under fluoro
(sensor is located just proximal to the radio-opaque tip), 15 fps on fluoro

Pullback Press PULLBACK  

Tighten Tighten hemostasis valve to avoid blood loss but so that pressure guide wire can still be pulled back





IVUS PreiFR Pre Physiology Co-registration



Panel A Panel B

Physiology and Imaging tri-registrationIVUS



• IVUS measurements, 
distal reference of 3.6 
mm

• 3.5 x 38 Resolute ONYX 
used

• Post dilation to 4.0mm 
proximally

• Device detection for post 
dilation



Post iFRPost IVUS
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Final angiogram
• Total contrast used

• 16 cc of contrast

• Radial Band 

• Hydration for an additional 300 ccs

• Home same day

• 1 week later with stable renal 
function



• 76 yr old female

• HTN

• DLD

• CKD- III

• DM

• Rheumatoid Arthritis

• Inferior ischemia on stress test

• 2 antianginals

What  do you treat?



• Omniwire, iFR of the RCA with 
pull back and coregistration.

• iFR guidance to assess 
hemodynamic significance.
• PCI of the proximal RCA, 3.5 x 22 

DES
• Optimized with imaging







Conclusion

• Residual ischemia, post PCI, is linked to worse outcomes.

• Co-registration is an adjunctive tool to map, plan and 
optimize PCI.

• Combining both physiology and imaging in “tri-registration” 
within an algorithm helps improves efficiency of PCI with 
good outcomes and lower contrast use.

• Optimizing post PCI physiology using co-registration is 
being evaluated in the DEFINE GPS study.
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Thank you!

@kalazizimd
E-Mail: karim.alazizi@bswhealth.org


