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Anatomical location of the lesion 
 
From year 2007 to 2012, a total of 34873 lesions were treated with PCI. Among these lesions, the 
commonest vessel treated was left anterior descending artery (LAD; 47.7%), followed by right 
coronary artery (RCA; 30.0%) and left circumflex artery (LCx; 18.3%). Left main stem (2.2%) and 
bypass grafts (1.3%) constituted a small number. [Table 4.2.1] 
 
The commonest lesion location treated was proximal LAD (33.3%), followed by proximal RCA 
(13.3%) and mid LAD (10.4%). Among lesions of bypass graft treated (total of 481 lesions), majority 
were in saphenous venous graft (423 lesions), followed by left internal mammary artery (51 lesions). 
Throughout the years of this registry, both the target vessel and target lesion location distribution 
remained consistent. [Table 4.2.1] 
 

Summary 
1. Both in stent restenosis (ISR) and stent thrombosis were uncommon; ISR constituted 

4.7% of all lesions treated. The incidence of stent thrombosis was only 0.4%. 
 

2. Complex lesions (Type B2 and Type C) constituted a total of 62.7% among all lesions. 
31.4% of the lesions had high risk characteristics (ostial, bifurcation, totally occluded and 
thrombus).  
 

3. There was a trend of increasing use of drug eluting stents (DES). In this registry, DES 
comprised 64.0% of all stents. 
 

4. A high procedural success rate was observed (96.1%). 
 

5. Among all patients with ISR, 44.9% of the lesions were noted in DES, followed by 35.8% in 
BMS. Majority of ISR (41.5%) were treated with balloon angioplasty (including cutting 
balloon), followed by DES and DEB in 37.9% and 29.9% respectively. 
 

6. Usage of DEB for ISR was becoming more popular over the last couple of years. 
 

7. An increase in number of LMS interventions (749 lesions) were noted, majority were 
successful and no reflow was noted in 1.5% of cases, usage of IVUS and IABP were less 
common. 
 

8. There was an increasing trend of graft PCI in the recent years and majority were on SVG. 
 

9. Large majority of CTO lesions were de-novo lesions, and they were treated more often 
with femoral approach and 6 French size sheath. DES usage was higher in CTO lesions. 
Overall success rate was 80.2%.  
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Lesion characteristics 
 
The majority of the lesions treated in this registry were de novo type of lesion (93.3%). In-stent 
restenosis (ISR) constituted a total of 1618 lesions (4.7%). Acute stent thrombosis was rare (0.4%). The 
distribution of the type of lesions remained consistent throughout the years. [Table 4.2.2] 
 
Most of the lesions treated were of Type C (36.9%), followed by Type B1 (25.8%), Type B2 (24.3%) 
and Type A (11.2%). Complex lesions (Type B2 and Type C) constituted a total of 62.7% among all 
lesions. [Table 4.2.3] 
 
Among the lesions treated with PCI, about 31.4% were of high risk characteristics, such as ostial, 
bifurcation, totally occluded and thrombus. [Table 4.2.4] The distribution of lesion complexity had 
remained similar in the years of this registry. The cardiac centres involved have been treating high risk 
lesions with complex PCI. 
 
Most of the lesions treated with PCI achieved TIMI-3 flow (at least 89.0%) after the procedure; 
compared to about 53.8% lesions only had TIMI-3 flow pre-procedure. [Table 4.2.5] 
 
 
Types of Stents and Devices used 
 
A total of 43839 stents were used in 34873 lesions treated with PCI. An average of 1.26 stent was used 
per lesion treated. Majority of the stents used were drug eluting stents (DES; 64.0%), and bare metal 
stents (BMS) constituted 15.7% of stents used. There were a marked increasing trend of DES usage and 
a decreasing trend of BMS usage, from year 2007 to 2012. After being commercially available, a small 
number of bio-absorbable stents (37 stents, 0.1%) were being used in the recent years. [Table 4.2.6] 
 
Direct stenting was being performed in 11.9% of lesions treated. There was a marked decreasing trend 
of this technique. More lesions were treated with pre-dilatation instead in the recent years. The mean 
stent length was 29.4mm (SD 16.7mm), and the mean stent diameter was 3.0mm (SD 0.4mm). [Table 
4.2.7] 
 
Balloon angioplasty (POBA) was performed in 7.1% of lesions treated. There was a decreasing trend of 
this technique as well throughout the years. On the other hand, drug eluting balloon was getting more 
popular over the years, which had doubled from 3.0% in 2007-2009 to 6.3% in 2010-2012 among all 
lesions treated. [Table 4.2.8] 
 
Adjunctive angioplasty devices were not commonly used during PCI, which include intravascular 
ultrasound (IVUS; 3.6%), cutting balloon (1.8%) and rotablator (0.9%). [Table 4.2.8] 
 
There was a high success rate of PCI in this registry, which achieved 96.1% of all lesions. [Table 4.2.7] 
 
 
Lesion complication during PCI 
 
The commonest complication during PCI was vessel dissection, which constituted 3.2% of all lesions. 
No reflow occurred in 1.1% of all lesions, and majority of them were transient (78.2%). Acute closure 
and perforation were not common, which constituted 0.3% each. The number remained similar 
throughout the years. [Table 4.2.9] 
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. LESION CHARACTERISTICS  

In stent restenosis (ISR) 
 
From 2007-2012, a total of 1618 (4.7% of all lesions treated) in-stent restenosis (ISR) were noted in 
this registry. Majority of the reported ISR occurred in the native coronary artery (97.3%). ISR within 
the grafts occurred in 43 (2.7%) cases, out of which 3 cases were internal mammary artery grafts 
(LIMA-2, RIMA-1), nearly half of ISR (726 lesions, 44.9%) occurred in the previously implanted 
DES, followed by (579 lesions, 35.8%) ISR in BMS implantation. [Table 4.2.10] 
 
The mean estimated length of the lesion was 22.7mm(SD 14.7). Among all the ISR, 14.3% of the cases 
was of TIMI 0 flow. TIMI 3 flow was seen only in 48.3% of cases prior to intervention. Nearly 90.8% 
achieved TIMI 3 flow after intervention, 2.1% were failed procedures. 
 
About one third of patients (33.1%) with ISR presented as ACS. Majority of ISR (41.5%) were treated 
with balloon angioplasty (including cutting balloon), followed by DES and DEB in 43.2% and 29.9% 
respectively. Very few newer generation stents like antibody coated stents and others were used, 
however the usage of drug eluting balloons have become more popular over last five years (14.1% in 
2007-2009 vs. 43.2% in 2010-2012). BMS were used in only 6.9% of cases. IVUS guidance was only 
used in 19.5%. [Table 4.2.11 and Table 4.2.12] The mean stent diameter was 3.0mm (SD 0.5)  and the 
mean length was 29.5mm(SD 18.0).  
 
Most of the lesions were successfully treated; however no reflow was noted in 0.7% of cases, and 
dissection in 2.2% of cases. [Table 4.2.13] 
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PCI of Left Main Stem (LMS) 
 
From 2007 to 2012, a total of 749 LMS interventions were performed. Most were denovo lesions and 
6.4% were in stent restenosis. [Table 4.2.14] Majority of interventions were performed on unprotected 
LMS, only 94 cases (12.6%) were performed in patients with previous coronary artery bypass graft 
(CABG). [Table 4.2.15] The most common access was femoral artery (72.0%); however radial artery 
access was not uncommon (24.6%). 
 
Majority of LMS interventions were elective cases (88.9%). About 11.0% of LMS cases presented with 
ACS, among them, 48.5% had STEMI and 39.8% had NSTEMI. Over the years we see an increasing 
trend of LMS interventions in ACS patients. [Table 4.2.16] 
 
Mean pre-procedure stenosis was 80.9% (SD 14.6) with TIMI III flow in only 57.8% of cases, however 
post procedure 89.7% of cases achieved TIMI III flow and less than 1.0% achieved TIMI 0 to TIMI II 
flow. [Table 4.2.17] 
 
The mean lesion length was 27.1mm (SD 17.5). Majority of the lesions were stented with DES (81.8%) 
[Table 4.2.18] and direct stenting technique was used in 8.0% of cases. The mean stent length was 
33.6mm (SD 20.1), the use of longer stents might be due to stenting across the LAD or LCx. 
 
Use of IVUS and IABP guided LMS intervention was uncommon; they were used in only 27.1% and 
12.8% respectively. [Table 4.2.19] Despite intervention in unprotected LMS disease, majority of the 
LMS PCI were successful (98.4%). Complications such as dissection were noted in 7.5% of cases, 
followed by 1.5% of cases with no reflow.  
 
About 85.0% of patients with LMS stenting received DAPT for 12 months or longer. DAPT were 
prescribed for 12 months in 59.0% of patients, and 25.2% of patients received DAPT for more than 12 
months. [Table 4.2.20] 
 
 
 
PCI to the grafts 
 
From 2007 to 2012, a total of 481 bypass graft PCI were performed, 88.0% of interventions were on 
SVG and the rest 10.6% were on LIMA. Majority of the lesions were de novo (89.0%) followed by 
9.0% of ISR in grafts. [Table 4.2.21] There was an increasing trend in the number of interventions on 
bypass grafts. 
 
The mean lesion length was 19.8mm(SD 12.0), distal embolic devices were used only in 96 (20.0%) 
lesions, majority were stented with DES (60.0%), followed by BMS (24.7%). The mean stent length 
was 25.5mm(SD 15.3) and diameter of 3.1mm(SD 0.6). TIMI III flow was achieved in 88.4% of 
patients without any major complications; however 2.1% of grafts PCI were unsuccessful.  
 
Long term DAPT was prescribed to most of the patients, about 62.6% received DAPT for 12 months. 
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PCI of Chronic total occlusion (> 3 months) 
 
A total of 2626 (7.5% of all lesions) chronic total occlusion > 3 months were noted in 2007-2012. 
Majority of CTO lesions involved left anterior descending artery (46.0%), followed by right coronary 
artery (39.0%) and left circumflex artery (12.9%). [Table 4.2.22] Large majority of CTO lesions were 
de-novo lesions which constituted 92.9%, and in-stent restenosis constituted 5.8%.  
 
Entry site and sheath 
For CTO PCI the femoral approach was preferred to radial approach (61.2% vs. 34.2%). Regarding the 
sheath used, majority of the procedures were performed using a 6 French sheath (70.9%), followed by 
7 French (23.8%) and 8 French sheaths (1.1%). [Table 4.2.23] 
 
Types of Stents and Devices used 
Drug eluting stents were used more frequently in CTO lesions (68.9%), compared to bare metal stents 
(11.8%). [Table 4.2.24] Comparing with overall lesions treated in this registry, the percentage of DES 
used was also higher in CTO lesions (68.9% vs. 64.0%). 
 
Adjunctive devices usage (intravascular ultrasound (4.3%), cutting balloon (1.0%) and rotablator 
(0.9%) were low and similar to those in overall lesions. [Table 4.2.25] 
 
Results and complications 
About 4/5 (80.2%) of all CTO lesions were successfully treated with PCI. Mean stent length was 
45.1mm (SD 24.2), and mean stent diameter was 2.8mm (SD 0.4).  [Table 4.2.23] Complication for 
CTO PCI was uncommon with dissection (6.1%), followed by no reflow (2.1%) and perforation 
(0.8%). [Table 4.2.26] 
 
Duration of dual anti-platelet therapy (DAPT) 
Duration of DAPT varied depending on the intra-coronary devices used. For lesions treated with DES, 
94.0% of patients were given at least 6 months of DAPT and 78.3% of patients were given for 12 
months. For lesions treated with BMS, 53.2% of patients were given at least 6 months of DAPT, which 
was similar to those patients treated with balloon only (46.7%). [Table 4.2.28]
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. LESION CHARACTERISTICS  

Table 4.2.27 Duration of Thienopyridine in patients who underwent PCI and lesion with 
description of CTO >3months only, NCVD-PCI Registry, 2007-2012 

Year 
Duration of 
clopidogrel/ticlopidine 
(months) 

#Intracoronary devices used 
Balloon only Drug eluting stent Bare metal stent 

No. % No. % No. % 

20
07

-2
00

9 
To

ta
l n

o.
 o

f l
es

io
ns

 =
 1

13
8 1 19 21.1 8 1.3 79 38.2 

3 8 8.9 5 0.8 13 6.3 

6 13 14.4 84 13.1 31 15.0 

12 24 26.7 422 65.9 60 29.0 

>12 7 7.8 98 15.3 11 5.3 

Not available 18 20.0 22 3.4 10 4.8 

Missing 1 1.1 1 0.2 3 1.4 

Total 90 100.0 640 100.0 207 100.0 

20
10

-2
01

2 
To

ta
l n

o.
 o

f l
es

io
ns

 =
 1

48
8 1 23 18.5 8 0.8 32 24.4 

3 11 8.9 7 0.7 11 8.4 

6 2 1.6 7 0.7 10 7.6 

12 49 39.5 851 86.3 66 50.4 

>12 5 4.0 67 6.8 2 1.5 

Not available 32 25.8 15 1.5 0 0 

Missing 2 1.7 31 3.2 10 7.7 

Total 124 100.0 986 100.0 131 100.0 

20
07

-2
01

2 
To

ta
l n

o.
 o

f l
es

io
ns

 =
 2

62
6 1 42 19.6 16 1.0 111 32.8 

3 19 8.9 12 0.7 24 7.1 

6 15 7.0 91 5.6 41 12.1 

12 73 34.1 1273 78.3 126 37.3 

>12 12 5.6 165 10.1 13 3.8 

Not available 50 23.4 37 2.3 10 3.1 

Missing 3 1.4 32 2.0 13 3.8 

Total 214 100.0 1626 100.0 338 99.9 
#Patients are allowed to have more than one type of category 


