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Hospital  - Foundation Costantini   

IVUS 1998 -- Jan – 2013   
8.045 Procedures -  22.948 IVUS Evaluations 

(Costantino Costantini et Cols) 
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Reint. 27% 

1994 - IVUS Techinique Initiation 

 (Until – 1998 – 8.000 Evaluations) 



 First Step:  Characterization of the plaque 

 

 Second Step: Characterization of the vessel diameter 

 

 Third Step: Characterization of the plaque extension 

 

 Fourth Step: Assessment of implantation quality  

The “4 Steps” Rule 

Adapted from Costantino R Costantini 

Step by Step: IVUS, Case Analysis and Resolution 



The 1st Step 

Adapted from Costantino R Costantini 

Plaque Characterization 

A B C D 
Images from Hospital 

Cardiológico Costantini  A. Direct Stent? 

B. Balloon or Cutting Balloon Predilatation ?? 

C. Cutting Balloon or Balloon Predilatation ??? 

D. Plaque Modification With Rotational Atherectomy 

Step by Step: IVUS, Case Analysis and Resolution 



Prox. Ref. Distal Ref. Prox. Seg Mid. Seg Dist. Seg 

11.03 mm² 1.65 mm² 6.75 mm² 

2007 

PCI  Without  IVUS 

Rev Bras Cardiol Invas. 2009;17(4):545-8. 

Plaque Characterization !!! 

FGP, Fem, 59 y.o. 

21379, May 2008 

Step by Step: IVUS, Case Analysis and Resolution 



Distal Ref 

8.93mm² 

Prox. Ref 

11.53mm² Prox. Seg 
Previous Stent 

11.03mm²    

Distal Seg 
Previous Stent 

6.75mm² 

Lumen 
3.19mm² 

Post Balloon 
3.5@26atm 

FGP, Fem, 59 y.o. 

21379, May 2008 Rev Bras Cardiol Invas. 2009;17(4):545-8. 



Balloon  
3.5/10 at 28 ATM 

 

 PTCRA  
1.75mm Burr 

 PTCRA  
2.00mm Burr 

 PTCRA  
2.15mm Burr 

 PTCRA  
2.25mm Burr 

Balloon 4.0/11 Post  
PTCRA at 26 ATM 

Rev Bras Cardiol Invas. 2009;17(4):545-8. 

FGP, Fem, 59 y.o. 

21379, May 2008 Rev Bras Cardiol Invas. 2009;17(4):545-8. 



Post Balloon Pre Intervention Post PTCRA + Balloon 

Lumen: 3.19 mm² Lumen: 5.33 mm² Lumen: 1.65 mm² 
Rev Bras Cardiol Invas. 2009;17(4):545-8. 

FGP, Fem, 59 y.o. 

21379, May 2008 Rev Bras Cardiol Invas. 2009;17(4):545-8. 



Plaque Characterization  

MLA= 1.86 mm² 

TB, Fem, 62 

23062, Feb 2011  

Step by Step: IVUS, Case Analysis and Resolution 



Typical stent boost uses: Ivus Stent subexpansion: 

MLA= 1.88 mm² 

Plaque Characterization 

TB, Fem, 62 

23062, Feb 2011  

Step by Step: IVUS, Case Analysis and Resolution 



Under 

Expanded 

Balloon 

Entrapment 

Stent 

Longitudinal 

Disarrangement 

Plaque Characterization 

TB, Fem, 62 

23062, Feb 2011  

Step by Step: IVUS, Case Analysis and Resolution 



The 2nd / 3rd  Steps 

Vessel / Lesion Quantification 

Adapted from Gary S. Mintz(www.tctmd.com) 

Step by Step: IVUS, Case Analysis and Resolution 



de Feyter et al. Circulation 1999;100:1777-83 

* Without real observations 

BMS 

"THE BIGGER AND SHORTER IS BETTER" 

Restenosis 

Lesion/Plaque Quantification 



.1 1 10 

TULIP 

DIPOL  

Gaster 

RESIST 

SIPS 

AVID 

OPTICUS 

Favors Non-IVUS Favors IVUS Odds Ratio 

 

Combined (RE) 

Combined (FE) 

MACE 

Although IVUS guidance had not a 

significant effect on MI (p=0.51) and 

mortality (p=0.18) it was associated 

with significantly lower rates of 

angiographic restenosis (22.2% vs. 

28.9%; OR 0.64, p=0.02), repeat 

revascularization (12.6% vs. 18.4%; 

OR 0.66, p=0.004) and Overall MACE 

(19.1% vs. 23.1%; OR 0.69, p=0.03) 

 

Parise H et al Am J Cardiol 2011;107:374–382) 

Lesion/Plaque Quantification 

Meta-analysis of IVUS guidance for BMS implantation 
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TAXUS-IV, V, VI*** 

IVUS MSA (mm2) 

IVUS MSA (mm2) IVUS MSA (mm2) 

*Sonoda et al. J Am Coll Cardiol 2004;43:1959-63 

**Hong et al. Eur Heart J 2006;27:1305-10 

Cypher in SIRIUS* Cypher at AMC** 

***TAXUS IV,V,VI Meta Analysis. N Weissman 2005 
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Stent/Balloon:Artery >1.3 

Uncovered plaque 

Stent/Balloon:Artery  0.9 

Edges Edges 

Proximal 

Distal 

Axial Geomiss 

Longitudinal Geomiss 

Balloon Injury 

Am J Cardiol. 2008 Jun 15;101(12):1704-11. Epub 2008 Apr 9. 

Lesion/Plaque Quantification 

S.T.L.L.R. TRIAL 



1-Year Efficacy End-Points 

5,1% 

4,1% 

2,5% 

1,7% 

TVR TLR

Geographic Miss (n = 943) 

No Geographic Miss (n = 473) 

P = 0.025 

P = 0.017 

2/3 of 
patients  

Am J Cardiol. 2008 Jun 15;101(12):1704-11. Epub 2008 Apr 9. 

Lesion/Plaque Quantification!!! 

S.T.L.L.R. TRIAL 



NM  ♀ - 65 yrs 
25328 – 05Feb10 

Distal Marker Proximal Marker 

IVUS Marking Technique 

QCA: 9.16 mm / IVUS: 20 mm 

Prox. Ref. 
Distal Ref. 

Plaque Plaque 3.06 mm² 

* 

* * 

* 

CSA: 48% CSA: 37% 

* 

* 



7.51 mm² 

7.18 mm² 

NM  ♀ - 65 yrs 
25328 – 05Feb10 

Final Result 

Taxus 
3.0/20 

Balloon Pre Dilat. 

Stent 3.0/20 mm 
at 6 ATM 

Balloon Post Dilat. 

3.0/12 at 16 ATM 

3.0/12 at 20 ATM 

LAD LAD 

Dg 

Proximal Distal 

Strategy 

IVUS Marking Technique 

8.16 mm² 



Lumen: 7.03 mm² Lumen: 3.10 mm² 

Vessel: 19.43 mm² Vessel 9.03 mm² 
Apposition Expantion Borders Injury 

The 4th Step 

Assessment of Stent Implantation 

Step by Step: IVUS, Case Analysis and Resolution 



IVUS Predictors of DES Complications 

Thrombosis & Restenosis  • DES Thrombosis • DES Restenosis 

Underexpansion 

(CSA ≤ 5 mm²) 

• Fujii et al. J Am Coll 

Cardiol 2005;45:995-8 

•Takebayashi et al, AJC 

2005 

• Kim et al AJC, 2006 

• Okabe et al., Am J 

Cardiol. 2007;100:615-20 

• Liu et al. JACC 

Interventions 2009;2:428-34 

• Sonoda et al. J Am Coll Cardiol 

2004;43:1959-63 

• Fujii et al. Circulation 2004; 

109:1085-1088 

• Hong et al. Eur Heart J 2006; 

27:1305-10 

•TAXUS IV, V, VI and ATLAS WH, 

LL, DS meta-analysis. JACC 

CardiovascInterv. 2009;2:1269-75 

• Doi et al. JACC Cardiovasc Interv. 

2009;2:1269-75 

Peri-stent optimization 

- Remained lesions 

- Geographic miss 

- Large plaque 

burden… 

• Fujii et al. J Am Coll 

Cardiol 2005;45:995-8 

• Okabe et al., Am J 

Cardiol. 2007;100:615-20 

• Liu et al. JACC 

Interventions 2009;2:428-34 

• Sakurai et al. Am J Cardiol 2005; 

96:1251-3 

• Costa et al, Am J Cardiol, 2008; 

101:1704-11 

• Liu et al, Am J Cardiol, 

2009;103:501-6 

Assessment of Stent Implantation 

Step by Step: IVUS, Case Analysis and Resolution 



3.13 mm² 

AP,♂ 
45yrs 

Prog Angina 
30141  

08Dec11 

PRE 

Step by Step: IVUS, Case Analysis and Resolution 



Endeavor Resolute 
4.0 * 9 

AP,♂ 
45yrs 

Prog Angina 
30141  

08Dec11 

FINAL 

14.29 mm² 

Step by Step: IVUS, Case Analysis and Resolution 



AMI - After 1h30 post Stent in LM 

Xience 4.0 * 38 Xience 3.0 * 18 

Step by Step: IVUS, Case Analysis and Resolution 



10.50 mm² 

7.57 mm² 12.16 mm² 

New Stent 

14,12 mm² 

LM 

New Stent 

Final Result  

Distal Ref. 

Step by Step: IVUS, Case Analysis and Resolution 



Understanding What Happened 

It was not the DES!!! 

Dissection 

Step by Step: IVUS, Case Analysis and Resolution 



(Roy et al. Eur Heart J. 2008;29:1851-7) 
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(Costantini et al. TCT 2008) 

Days of follow-up 

 p= 0,003 

No-IVUS 

N= 655 

IVUS 

N= 1968 
No-IVUS 

N= 884 

IVUS 

N= 884 

 p= 0,013 

The “4 Steps” Rule 

S
te

n
t-

th
ro

m
b

o
s
is

-f
re

e
 S

u
rv

iv
a

l 
(%

) 
 

Clinical Impact of IVUS Guided DES PCI 

Step by Step: IVUS, Case Analysis and Resolution 



The “4 Steps” Rule 

Clinical Impact of IVUS Guided DES PCI 

5.0 

3.1 

2.1 

11.3 

12.9 

8.8 

3.8 

5.7 

13.1 

16.7 

0 

5 

10 

15 

20 

25 

Death/MI Death MI Revasc. MACE 

P=0.006 P=0.386 P=0.575 P=0.004 P=0.177 

J. Am. Coll. Cardiol. Intv. 2011;4;974-981 

  NO IVUS (n=548) IVUS (n=548) 

F/U @ 2 years 

Step by Step: IVUS, Case Analysis and Resolution 
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13,6 
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IVUS (N=145) Angio (N=145)

IVUS for LMT DES 
 Propensity Matching Score 

3 years FU 

p=0.048 
p=0.08 

p=0.61 

p=0.07 

Park SJ, Kim YH et al. Circulation Cardiovasc Interven 2009;2:167 
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Conclusions 


