
Controversy in PCI: When to perform CTO 
intervention- Don’t over do it !
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CTO vs non CTO PCI

• Technical complexity

• Potential life threatening complications

• Prolonged fluoroscopy

• Higher contrast load
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Many a times 
capability to perform 
CTO PCI is  considered 
rather than 
appropriateness

Just because its easy 
doesn’t make it right!
Just because its hard 

doesn’t make it wrong!

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s  

20
18

. A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .



Aims of CTO PCI

QOL improvement

Symptom benefit

LV function improvement

Survival benefit
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Do we have evidence ?

• Most data is only from observational studies

• Most compare successful and failed CTO PCI

• Only some observational studies suggest 
improved survival

• Improvement in LV function is inconsistent

• Technical and procedural challenges

• Can lead to life threatening complications

Concern for complications in patients 
who may not derive clinical benefit
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Downsides of CTO PCI

Case series of 
“selected successes:”

Most data from high 
volume experienced 
centres

Mostly observational data

Greater Procedural Risk

Few Skilled
Operators

No survival benefit
No improvement in 

LV function

CTO Revascularisation

Upsides of CTO PCI
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• DECISION-CTO trial

• Explore trial

• EuroCTO trial

• Revasc trial

Has the CTO PCI Landscape Changed in 2018?
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Has the CTO PCI Landscape Changed in 2018?
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ITT Population

Y e a rs  S in c e  R a n d o m iz a t io n

P
r
o

b
a

b
il

it
y

 (
%

)

0 1 2 3 4 5

0

1 0

2 0

3 0

4 0

5 0

6 0

Crude HR 0.95 (95% CI, 0.74-1.22), P=0.67

Adjusted HR 0.91 (95% CI, 0.68-1.23), P=0.54

20.6%

19.6%
25.1%

26.3%

PCI
OMT

• Over a 6-year period, 834 
patients were randomized; 
398 to optimal medical 
therapy and 417 to optimal 
medical therapy plus CTO 
PCI. 

• OMT as an initial strategy 
was not different compared 
to PCI in terms of the 
composite of death, MI, 
stroke, or any 
revascularization at 3 years. 

• There was no improvements 
in quality-of-life scores or 
angina.   

DECISION CTO
Prospective, open-label, randomized trial 

To compare outcomes of OMT alone with PCI coupled with OMT in patients 
with CTO.

Primary Endpoint: Composite of Death, MI, Stroke, 
and Any RR at 3 Years
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Routine CTO-PCI performed within 1 week 
of primary PCI for STEMI does not result in 
improved LV function or clinical outcomes 
over an intermediate period of follow-upConservative

(n = 154)
CTO-PCI
(n = 150)

EXPLORE trial

• LVEF at 4 months: CTO-PCI vs. conservative: 
44.1% vs. 44.8%, p = 0.6; LVEDV: 215.6 vs. 
212.8 ml, p = 0.70

• MACE at 4 months: 5.4% vs. 2.6%, p = 0.21

• Periprocedural complications in CTO arm: 
Dissections: 13, tamponade 1, emergency 
CABG/ stroke/death: 0

Pts with STEMI treated with primary PCI and non-infarct artery 
CTO were randomized to CTO-PCI within 7 days or conservative 
management. All were followed for 4 months with CMR.

Results

Conclusions

Dr. Jose Henriques at TCT 2016

Final LVEF at 4 months

%

(p = 0.6)
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p = 0.57

OMT 

no-CTO PCI
OMT +

CTO PCI

REVASC trial
Recovery of Left Ventricular Function After Stent Implantation in CTO

• Revasc trial evaluated whether 
CTO-PCI improves LV function 
in addition to PCI of relevant 
coexisting non-CTO vessels.

• The change in segmental wall 
thickening measured by 
cardiac MRI (primary endpoint) 
was not improved in pts who 
underwent CTO PCI versus 
those who received OMT

• The trial was not powered for 
clinical outcomes

TCT 2017
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The initial plan was to enroll 1200 patients 
but because of slow enrollment, the study 
ended after randomizing only 407 patients 
2:1 to CTO PCI and OMT or OMT alone. 

QoL was the primary efficacy end point

7.3% of the OMT- only group crossed over to 
CTO PCI. 

This study showed statistically significant 
improvement with CTO PCI in only few of the  
components of Seattle Angina Questionnaire 
(ie, angina frequency; P=0.009.) 

Angina stability and treatment satisfaction 
were not significant.

No difference in MACE between the 2 groups 
at 12 months

Euro-CTO TRIAL

OMT
(N=13

7)

PCI
(N=25

9)

P
valu

e

Patients with any 
adverse event 9 (6.7)

13 
(5.2)

0.52

All cause Death 0 2 (0.8) 0.55

Cardiac death 0 2 (0.8)

Myocardial infarction 0 5 (1.9) 0.17

Non-Q-wave 0 4 (1.6)

Q-wave 0 1 (0.4)

Ischemia-driven 
revascularization 9 (6.7) 7 (2.9) 0.10

Cerebrovascular event 1 (0.7) 2 (0.8) 0.99

Stent thrombosis 0 1 (0.4) 0.99

Gerald S Werner et al, EHJ  May 2018
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For multiple testing the significance level is 0.01

BL FU     BL FU BL FU     BL FU BL FU     BL FU BL FU     BL FU BL FU     BL FU

P=0.02

P=0.003
P=0.007

P=0.89

P=0.47

Gerald S Werner et al, EHJ  May 2018
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42% 40%
16%

30%
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100%

Successful PCI Failed PCI Successful PCI Failed PCI

RDS=3/4 RDS=1/2 RDS=0

1 month RDSBaseline RDS

P=0.5 P<0.001

80% reported dyspnea at baseline, 70% reported improved dyspnea

Qintar et al.  TCT 2016

OPEN CTO registry

Improvement in dyspnea noted also in failed PCI group 
Improvement in depressive symptoms noted in PCI group – suggests 
possible placebo affect
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Placebo effect

Single center, double-blind, 
sham-controlled trial.

Randomize symptomatic CTO 
patients to CTO PCI or a sham 
procedure. 

Sham-procedure will undergo 
only bilateral arterial access 
without PCI.

Improvement in SAQ-7  scores 
at 6 months

SHINE – CTO Trial
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Brilakis et al, JACC Cardiovasc Intv 2014 

CTO PCI - Is it worth the risk ? Complications 
are operator dependent
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Complications

Khan et al.  Cath Cardiovasc Interv 2015;85:781.
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Is the cancer risk real ?

Estimated additional cancer cases for individual organs was on 
average two times higher in patients treated with PCI for CTO 
compared to PCI for STEMI  and the highest lifetime attributable 
risks were for lung and red bone marrow cancers. .

Godino C et al,J Invasive Cardiol. 2013 Sep;25(9):441-5

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

.

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s  

20
18

. A
ll r

igh
ts 

re
se

rve
d -

 A
ny

 re
pr

od
uc

tio
n e

ve
n i

n p
ar

t is
 pr

oh
ibi

ted
] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

20
18

 ©
 A

IC
T C

on
gr

es
s 2

01
8. 

All r
igh

ts 
re

se
rve

d -
 A

ny
 re

pr
od

uc
tio

n e
ve

n i
n p

ar
t is

 pr
oh

ibi
ted

] .

https://www.ncbi.nlm.nih.gov/pubmed/23995716


ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS 2017 
Appropriate Use Criteria
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ACC/AATS/AHA/ASE/ASNC/SCAI/SCCT/STS 2017 
Appropriate Use Criteria
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Don’t over do it – discuss pros & cons with your patient

Doubtful symptomatic benefit, No survival benefit, appx 3-5 % risk of complications, risk of 
malignancy
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Galassi et al, Eur Heart J 2015
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