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• Angiography underestimates intensity of calcification 

• Dense and thick calcium poses challenges and adds complexities to PCI: 
• poor expansion 
• incomplete dilatation 
• dissection 
• stent under expansion – malapposition / asymmetric expansion etc

Under-expansion contributes 
to early and late stent failure  

CORONARY CALCIFICATION and CHALLENGES in PCI



76yrs, male diabetic, hypertension, hypothyroidism, 
dyslipidemia, CKD – eGFR 58ml/min

• H/o ACS – AW NSTEMI Jan 2019 –
Acute Pulmonary edema – LVEF 
~32%, SR

• CAG: 2019 - heavily calcified 
LMCA + 3 vessel disease

• 2 CTS opinion rejection – target 
vessels unsuitable for grafting

• Optimal medical treatment + heart
failure medications, DAPT. LV EF
~50% in 6 months. NYHA Class II

• Acute pulmonary edema from 
ACS NSTEMI in Feb 2020 – LVEF 
~36%, PAH+

• Repeat coronary angiography and 
CHIP revascularisation discussed

• Staged CHIP complete LMCA + 3 
VESSEL PCI done – March 2020 
(OCT guided) during COVID 19 
lock down



Densely calcific LMCA / LAD / LCx & RCA with critical diffuse 3 vessel disease
not amenable for grafting

TPW thru Rt FVn Trans-radial 7F EBU 3.5 GCStage 1 CHIP PCI
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IVL mid LAD
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Placed Fielder XT GW with 
Caravel support and 1.0mm 
balloon dilatation mid LAD

Fielder XT 
exchanged for 
Rota ES GW 
with Caravel 

1.25mm Rota burr  LMCA to mid LAD
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Heavy deep 
circumferential 
calcium mid LAD 2.0 x 30mm 

Sirolimus DCB mid to 
distal LAD

2.75 x 36mm DES 
prox to mid LAD

3.0 x 12mm IVL to ostial CX

Fractured calcium mid LAD post IVL

Stage 1 CHIP PCI to LM, LAD and Circumflex

Thick calcium in circumflex
3.0 x 12mm
IVL to mid CX

3.0 x 28mm DES 
LMCA to mid Cx

3.50 x 23mm DES 
LMCA to prox LAD 

CULOTTE STENTING
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LMCA LAD LCx Rota – shock wave (rotatripsy) successful CHIP PCI

Contrast volume 180ml
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STAGE 2 CHIP COMPLEX PCI to RCA – 36hours later

Rota ES GW didn’t cross 
Fielder XT crossed

0.85mm Nick nano balloon

exchanged Fieder
XT for Rota ES GW 

with Caravel

LMCA MSA: 12.62mm2



STAGE 2 CHIP COMPLEX PCI to RCA – 36hours later

1.25mm 
ROTA burr Post ROTA check

Thick and deep calcium in mid RCA post Rota

IVL balloon crossed after 
initial NC balloon dilatation 

Waist disappears 

IVL balloon ruptures 
Second pulse

2.50 x 10mm Flextome
Cutting balloon 

DES won’t cross post Rota/
NC balloon / IVL / Cutting 

balloon 

Normal Saline OCT runs



2.75 x 40mm DES ostial to mid RCA

Diagnostic RCA 
angiogram

Stage 2 Successful CHIP: ROTA / NC balloon / IVL (rupture) / 
Cutting balloon /DES

CALCIFIED RCA – Contrast volume 100ml

Discharged to home in 5 days

No post PCI ACS / Heart
failure

No AKI

Procedures done during lock
down and hence closely
staged both CHIP PCI

Balloon assisted
Guide extension &
DES delivered

2.75 x 36mm DES mid to distal RCA

3.0mm NC balloon
Ostial RCA



CHIP – Intravascular Imaging –
PCI Optimisation StrategyMorphology
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Medial Dissection
Apposition
Xpansion

Plaque modification / 
debulking / IVL 

Stent
Post Dilate

MLD →MAX

Calcified CHIP MULTI-VESSEL COMPLETE REVASCULARISATION PCI 
FOR NO OPTION CAD

Imaging in PCI has given a 
wealth of information to bring 

out optimal procedural and 
long term results 

Imaging and Rotablation with
Lithotripsy (Rotatripsy) is indeed
a great leap and boon to engage
high risk CHIP PCI for a
successful procedural outcome
in symptomatic complex critical
coronary artery disease

NOW INDEED THERE IS AN OPTION FOR NO OPTION CAD


