
Clinical Profile and Outcome of Elderly Patients 

Undergoing Transcutaneous Catheter Therapy: A Multi

center Retrospective Study 
Ronald E. Cuyco, MD, Melissa Bernardo, MD, Ivan Panganiban, MD, Hazel Penafiel, MD, 
Reynaldo Fajardo, MD, Agapito Fortuna, MD 
Department of Cardiovascuwr Medicine Division of Adult Cardiology, Philippine Heart Center 

BACKGROUND This study aims to determine the clinical profile and outcome of elderly Filipino patients with CAD 
following TCT and to review the factors chat will affect their outcome and survival. 

METHODS This is a multicenter retrospective cohort study involving elderly Filipino patients (>65y/o) with CAD 
who underwent TCT from January 1997 to July 2002. There were 338 elderly patients who were 
included in the study from the four participating tertiary hospitals in Mecro Manila. One hundred 
eighry-six of them were followed-up for the 6 and 12-month clinical outcomes. 

RESULTS Hypertension (71.5%), diabetes mellicus (3 9.6%) and smoking (37.5%) were the common 
cardiovascular risk factors noted among paciencs, and male was the predominant gender (64.4%;P=NS). 
Single and two-vessel involvements were the primary lesions (P=NS). The overall success rate was 
96.5% with a reported complete revascularization of 69.3% (P=0.004). Common immediate procedural 
complications were renal failure (4.4%;P0.021) and significant bleeding (2.9%;P0.050). Occurrence 
of complications were related to: increased number of diseased vessels (P=0.000), cardiogenic shock 
and high-riskNSTEMI on presentation (P=0.00l;P=0.001), dyslipidemnia (P=0.003 ), renal 
dysfunction (P=0.000). In-hospital morcaliry race was 5.3%(P=0.384). Eight of the eighteen mortalities 
were cardiac in etiology. Overall cumulative survival race was 0.957 at 6 months and 0.935 at 12 
months. Evem-free survival curves for myocardial reinfarction, recurrent angina, repeat revascularzacion 
and left ventricular dysfunction were excellent (>0.85) both at 6 month and 12 months follow-ups. 

CONCLUSION TCT is generally a safe procedure among elderly Filipino patients with high success rate and minimal 
complications, as well as excellent shore and long-term clinical outcomes. Effect of drug-eluting scenes 
cannot be assessed due to scarciry of cases in the study. 
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Elderly patients with coronary artery desease (CAD) 

represent an important segment of our society, and it 

continues to increase as the world ages. There is no 

question chat we should treat them to alleviate their 

symptoms and improve their survival chances, but the 

concern is always on the efficacy and safety of the available 

aggressive therapies. 

Elderly patients undergoing coronary revascularization 

have traditionally been more likely to present with more 

complex lesions, unstable angina, associated with more 

co-morbidities and significant cardiovascular risk factors. 

These made them vulnerable to sustain complications 

of the invasive procedures with high likelihood of poor 

outcome and high mortality rate.1 Initial studies on 

angioplasty was less frequently successful in patients �65 

years old, 15 but succeeding studies showed otherwise, and 

even reported a decreased complication and mortality rates 

as well as good long-term survival rates.7-
9 In our local 

setting, we do not have our own data on the safety and 

efficacy of this invasive procedure, yet, we use them so 

often among our elderly patients. 

This scudy therefore, aims to know the actual 

procedural success rate as well as short and long-term 

clinical outcome of Transcutaneous Catheter Therapy 

(TCT) among Filipino elderly patients. Further, the study 

intends to present the clinical profile of chose elderly 

Filipino patients undergoing TCT. 

Research Objectives 

The objectives of this study are co determine the 

clinical profile and outcome of elderly Filipino patients 

with CAD following TCT and to review the factors that 

may affect the outcome and survival of elderly patients 

undergoing TCT. 
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METHODS 

This is a multi-center retrospective cohort study 

involving elderly Filipino patients with CAD who 

underwent TCT from January 1997 to June 2002. The 

medical centers that participated in the study were the 

Philippine Heart Center, Santo Tomas University Hospital, 

University of the Philippines- Philippine General Hospital, 

and the Makati Medical Center. 

Patients were identified using the intervenrional 

logbooks from the respective invasive cardiovascular 

laboratories of the different participating medical centers. 

Charts of the above patients were reviewed and pertinent 

data collected. Variables for the clinical profile included 

age, sex, cardiovascular risk factors, co-morbidities and 

clinical symptoms prior to TCT. Other indices considered 

were the determinants of procedural success either clinical 

or angiographic parameters. Phone and personal interviews 

with the patients or relatives were done to assess the 6-

month and I-year post-TCT clinical outcomes, as well as 

through their attending physicians. 

Definition of Terms 

Elderly Filipino would refer to a bonafied Filipino 

citizen having an age of at least 65 years old at the time of 

TCT. 

Procedural success was defined as restoration of adequate 

reperfusion after TCT with an angiographic findings of 

residual stenosis less than 50% with angioplasty TIMI 

grade 2 or 3 flow. 

Clinical success was referred to as absence of angina, 

acute coronary event (MI or unstable angina), nor che 

need of revascularization. 

Left ventricular dysfunction was defined as development 

of clinical signs and symproms referable to heart failure 

according to Frammingham criteria and/or 

echocardiographic evidence of LV systolic dysfunction. 

Stroke was referred to any acute cerebrovascular events 

that occurred during and immediately after TCT ( 24 hours). 

Significant bleeding should be procedural-related 

bleeding necessitating blood transfusion. 

Renal failure was referred to a progressive rise in 

creatinine by at least 0.5 mg from the original level which 

may or may not require dialytic therapy. 

Statistical Analysis 

Data were expressed as frequency and percent 

distribution and values as mean ± standard deviation. 

Association of different factors with outcome and 

complications were analyzed using chi-square test for 

categorical data or student t-test for continuous data. 

RESULTS 

Baseline Characteristics 

There were 338 elderly patients (2:.65 y/o) who 

underwent TCT from four (4) different institutions within 

Metro Manila were included in che study. Mose of the 

patients belonged to the age bracket of 70-79 years old, 

and male was the predominant gender. Common 

cardiovascular risk factors noted were hypertension 

(71.5%), diabetes Mellitus (39.6%) and smoking history 

(37.5%). History of myocardial infarction, chronic stable 

angina as well as unstable angina were the common clinical 

presentations of these patients prior to TCT. Single vessel 

disease (45.3%) was the most common coronary 

angiographic findings noted followed by che two vessel 

disease(32.5%). Three vessel disease however, constituted 

about 21.9% of the cases. Left main corona1y disease was 

only reported in four cases (1 .2%). About 15.9% had 

previous revascularization either TCT and/or CABG. 

Although, most of the TCT procedures were done on 

elective basis (68%), high-risk NSTEMI (17%) was also 

a common indication for the procedure. GP IlbIIIa 

inhibitors were administered in 12% of the cases especially 

to chose with unstable condition. Aspirin either combined 

with Clopidogrel and/or Cilostazol or given alone was 

continued in 97% of cases post-TCT. Statins however, 

Table 1-A. Procedural Outcome of TCT among Elderly Patients as Analyzed per Center 

Outcome PHC STUH UP-PGH MMC Tora[ P value 
(n= 199) (n=44) (n=45) (n=46) (n=334) 

Failed 9 (4.5) 0 2 (4.4%) 1 12(3.6%) 0.475 
Success 190 (95.5) 44(100%) 43(95.5) 45(97.8) 322(96.4) 
Complete Revasc 134(70.5%) 39(88.6) 22(51.2) 28(62.2) 223(69.3) 0.0004 
Incomplete Revasc 56 (29.5) 5 (11.4) 21 (48.8) 17(37.8) 99 (30.7) 
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were given only co 127 patients (37.6%), as part of post

TCT treatment. 

Angioplasty with scenting using bare-metal scent was 

the predominant procedure done on che patients, while 

che use of drug-eluting scenes was only reported in 27 

patients constituting 7.9% of all the cases. 

Immediate Procedural Outcome 

The overall procedural success race was 96.4% with a 

reported complete revascularization of 69.3% (P=0.004). 

See Table IA. 

Table 1-B. Factors Affecting the Procedural Outcome of TCT among 
Elderly Patients 

Faccors Success(322) 

Age 72+5.48 
Age group No. 

65-69 124 
70-79 164 
2. 80 34 

Tomi 322 
Sex 

Male 207 
Female 115 

Risk faccors 
HTN 230 
OM 128 
Smoking 119 
Dyslipidemia 82 
Family Hx CAD 39 

Co-Morbidities 
Srroke 28 
PAOD 13 
CRF/ Azocemia 40 
CO PD/Asthma 31 
nfeccion 19 

Clinical Sympcoms 
MI 95 
U nsrable Angina 91 
CSA 94 
Asympcomacic 9 
CHF 31 

Number of Diseased Vessel 
Single vessel 146 

Two vessel 105 
Three vessel 70 
LM lnvolvemenc 4 

Previous Revascularizacion 
TCT 31 
CA.BG 22 

Seering and Indication for TCT 
Elective 
Primary TCT in 

STEM! 
Cardiogenic Shock 

222 

10 
24 

(%) 
(38.5) 
(50.9) 
(I 0.6) 
(96.4) 

(64.3) 
(35.7) 

(71.4) 
(39.7) 
(36.9) 
(25.5) 
(12. I) 

(8.7) 
(4.0) 
(12.4) 
(9.6) 
(5.9) 

(29.5) 
(28.3) 
(29.2) 
(2.8) 
(9.6) 

(96.7) 
(96.3) 
(95.9) 
(1.2) 

(9.6) 
(6.8) 

(68.9) 

(3.1) 
(7.5) 

Failure (12) 

73+6.92 
No. (%) 
5 (4 l.7) 
4 (33.3) 
3 (25) 
12 (3.6) 

8 (66.6) 
4 (33.3) 

9 (75) 
5 (41.7) 
7 (58.3) 
2 (16.7) 
2 (16.7) 

3 (25) 
(8.3) 

I (8.3) 
0 (O) 

(8.3) 

4 (33.3) 
1 (8.3) 
5 (41.7) 
I (8.3) 
1 (8.3) 

5 (3.3) 
4 (3.7) 
3 (4.1) 
0 (0) 

0 (0) 
(8.3) 

8 (66.6) 

(8.3) 
(8.3) 

P value 

0.454 

0.232 

1.000 

l.000
1.000
0.142
0.737
0.647

0.089 
0.407 
1.000 
0.612 
0.529 

0.754 
0.190 
0.349 
0.309 
1.000 

0.764 
1.000 

0.612 
0.581 

1.000 

0.335 
1.000 

Age did not affect che periprocedural outcome ofTCT, 

as well as factors like gender, presence of cardiovascular 

risk factors or co-morbidities. Similarly, setting or 

indication for TCT was also not associated with procedural 

outcome (Table 1 B). There was however, a non-significant 

uend chat as the number of diseased vessel increases, there 

was a corresponding increased risk of procedural failure. 

Lefr main involvement did not have an impact on che 

procedural success probably because of a small number of 

cases (Table lB). The type of pocedure whether angioplasty 

alone or with scenting either with non-DES or DES, did 

not affect the peri procedural outcome. (Table 1 C) 

Procedural Complication 

T he common procedural complications noted were 

renal failure (4.4%; P value 0.000), significanr bleeding 

(2.9%;P0.050) and vascular injury (2.4%;P value 0.000). 

(Table 2A). 

Elective TCT was associated with less complications 

compared to non-elective procedure (P value =0.000). 

T here were more complications noted among chose 

patients with cardiogenic shock (P value=0.001) and high

risk NSTEMI (P value=0.011). Ocher factors chat had 

impact on the procedural complications were dyslipidemia 

(P=0.003), renal dysfunction (P value =0.000), obstructive 

lung disease (P value =0.037) and infection (P value 

=0.000). Clinical presentations of myocardial infarction 

Table 1 C. Procedural Outcome of TCT among Elderly Patients in 
Relation to the Type of TCT Employed 

TCT Success Failure Toca! P value 

Angioplasty alone 11 (3.5%) 0 11 0.343 
Angioplasty + Non. Des 280(88.6) 8 288 
Angioplasty + DES 25(7.6) 2 27 
Toca! 316 10 326 

Table 2- A. Procedural Complications of TCT among Elderly Patients 

Complications Toca! (n=338) P value 

Vascular Injury 8(2.4%) 0.000· 
Stroke 1 (0.29) 0.873 
Significanc Bleeding 10 (2.9) 0.050 
'E'CABG 1 (0.29) 0.082 
In-Hospical Deach 18 (5.3) 0.384 

Cardiac 8 
Non Cardiac 10 

Renal Fai I u re 15 (4.4) 0.021· 
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(P value =0.004) and chronic stable angina (P value 

=0.007) also affected the occurrence of procedural 

complications. It was also shown that as the number of 

diseased vessel increases, the risk of complication also 

increases (P=0.000) (Table 2B). Although statistically not 

significant, there were eighteen (18) in-hospital deaths 

reported constituting 5.3% of the cases. Eight (8) of these 

were cardiac in cause or etiology while the rest were caused 

Table 2-B. Factors Affecting the Procedural Complications of TCT 
among Elderly Patients 

Age 
Age group 

65-69
70-79
�80

Total 
Gender 

Male 
Female 

Factors 

Risk Factors 
HTN 
DM 
Smoking 
Dyslipidemia 
Family HxCAD 

Co-Morbidities 
Stroke 
PAOD 
CRF/ Azotemia 
COPD/Aschma 
Infection* 

Clinical Symptoms 
MI 
Unstable Angina 
CSA 
Asymptomatic 
CHF 

Number of Diseased Vessel 
Single vessel 
Two vessel 
T hree vessel 
LM Involvement 

Previous Revascularization 
TCT 
CABG 

Without 
Complication 

No. (%) 

120 (40.3) 
147 (49.3) 
31 (10.4) 
298(88.2) 

190 (63.7) 
108 (36.2) 

213 (71.4 
114 (38.3) 
114 (38.3) 
67 (22.4) 
36 (12.1) 

26 (8.7) 
12 (4.0) 
25 (8.4) 
24 (8.1) 
IO (3.4) 

80 (26.8) 
83 (27.8) 
95 (31.8) 
IO (3.4) 
27 (9.0) 

145 (94.7) 
96 (87.3) 
56 (75.7) 
3 (10) 

28 (9.4) 
19 (6.4) 

Setting and Indication for TCT 
Elective 216 (72.5) 

9 (3.0) Primary TCT in STEM! 
Cardiogenic Shock 
High Risk NSTEMI 

Post-TCT Treacmenc 
II b Illa inhibitors 
Anti-thrombotic agents 
Sta tins 

17 (5.7) 
45 (I 5.0) 

31 (10.4) 
291 (97.6) 
113 (37.9) 

With 
complicacion 

No. (%) 

11 (27.5) 
23 (57.5) 
6 (15) 
40(11. 8) 

26 (65) 
I 4 (35) 

29 (72.5) 
20 (50) 
13 (32.5) 
I 8 (45) 
5 (12.5) 

5 (12.5) 
2 (5.0) 
17 (42.5) 
8 (20) 
10 (25) 

20 (50) 
12 (30) 
4 (10) 
0 (O) 
6 (15) 

8 (5.2) 
14 (12.7) 
18 (24.3) 
l (25)

3 (7.5) 
4 (10) 

14 (35.0) 
3 (7.5) 
9 (22.5) 
13 (32.5) 

10 (25) 
37 (92.5) 
I 4 (35) 

P value 

0.268 

0.982 

0.958 
0.209 
0.594 
0.003* 
1.000 

0.390 
0.675 
0.000* 
0.037* 
0.000* 

0.004* 
0.923 
0.007* 
0.614 
0.253 

0.000* 
0.397 

1.000 
0.332 

0.000* 
0.158 
0.001 * 
0.011 * 

0.016* 
0.102 
0.853 

by a non-cardiac illnesses like renal failure and sepsis 

(pneumonia). 

Table 2C showed that angioplasty alone had more 

complications compared to angioplasty with scenting 

either with the use of non-DES or DES scents (P=0.035). 

There was a non-significant trend that the use of drug

eluting scent had less complications compared to a bare

metal stents. 

Clinical Follow-Up 

There were only 186 patients out of 338 enrolled 

patients (55%) who were followed up for 12 months. 

Kaplan-Meier event-free survival curves were computed 

for each of the endpoints- death, myocardial infarction, 

angina, repeat revascularization and left ventricular 

dysfunction. See Figures 1-4. 

Overall, elderly patients who underwent TCT had a 

cumulative survival rate of 0.957 at 6 months and 0.935 

at 12 months. There were eight (8) monalities at some 

pomt of the 6 months follow-up from the index 

revascularization and another two (2) mortalities at the 

end of one (1) year. See Figure l. 

Table 2-C. Association of the Type of TCT Employed to the 
Complications Of the Procedure among Elderly Patients 

TCT Without With Total 
complication Complication 

Angioplasty alone 7 
Angioplasty + Non-DES 258 
Angioplasty + DES 25 

Survival Function 

4 (36.4) 11 
34 (1 1.6) 292 
2 (7.4) 27 

P value 

0.035 
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Figure 1. Death Free Survival Curve 
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There were four (4) MI events during the 1 st 6 months 

and an additional three (3) reported events thereafter. 

Repeat revascularization on the other hand, was done in 

6 cases for the initial 6 months and another 7 procedures 

between the 7th and 12th month follow-up. 

At 6 months follow-up however, only Smoking history 

(P=0.047) showed statistically significant association to 

clinical outcome. At one (1) year follow-up from index 

revascularization, unstable angina (P0.025) and high-risk 

NSTEMI (P0.040) showed significant negative effect on 

patients' clinical outcome. TCT done on elective basis 

(P=0.041) also showed significant positive effect on the 

clinical outcome at 12 months follow-up. 

DISCUSSION 

Indeed, special attention and care should be given 

co our elderly patients. Medically speaking, they are a 

rapidly expanding segment of patient population being 

treated for coronary artery disease.8 Their age alone poses 

an important risk to the outcome and complication of 

Survival Function 
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Figure 3. Angina-Free Survival Curve 

any mvas1ve therapeutic procedure.9 This is so, because 

of their innate characteristics of having substantially 

differenc coronary disease risk profile, difficult multivessel 

disease as well as presence of co-morbidities.7 Definitely, 

the feasibility and need for coronary revascularization in 

symptomatic older patients with CAD is not in question, 

but rather a real need for more information regarding 

efficacy and safety of these aggressive therapies, especially 

in our local setting. 

Although, the results of earlier studies implied that 

age of >65 years old was associated with less frequently 

successful TCT,2•

12 our study showed otherwise. Age did 

not have an impact on the procedural success and 

complications of TCT. Overall success rate was 96.4% 

which is comparable to the study done by Thompson, et 

al8 and even higher than the NHLBI PTCA Registry 

report.7 It is probable because of an advanced facilities 

and improved techniques available nowadays. Likewise, 

the complication rate in our study was acceptable and 

comparable with other reports.2•7 They were especially
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associated with multiple diseased vessels (P=0.000), 

presence of risk factors and co-morbidities like 

dyslipidemia (P=0.003), infection (P=0.000), renal 

dysfunction (P=0.000) and obstructive lung 

disease(P=0.037). Clinical presentation of myocardial 

infarction, cardiogenic shock and high risk NSTEMI also 

increase the risk of complications. Our in-hospital 

mortality is 5.3% (P=NS), slightly higher than in other 

Table 3-A. Factors Associated with the Clinical Survival Outcome 
of Elderly Patients who Underwent TCT N= 186 

Factors 6 months follow-up 
(-) event n=l57 ( +) evencn=29 P value 

Age group No. (%) No. (%) 
65-69 62 (39.5) 9 (31.0) 0.225 
70-79 81 (5.2) 15 (51.7) 
� 80 14 (8.9) 5 (17) 

Sex 
Male 96 (61) 21 (72.4) 0.344 
Female 61 (38.9) 8 (27.5) 

Risk factors 
HTN 117 (74.5) 19 (72.4) 0.344 
DM 64 (40.8) 15 955.1) 0.216 
Smoking 53 (33.8) 16 (55.2) 0.047* 
Dyslipidemia 38 (24.2) 6 (20.6) 0.863 
Family HxCAD 28 (17.8) 3 (10.3) 0.422 

Clinical Symptoms 
MI 44 7 0.837 
Unstable Angina 38 7 0.819 
CSA 49 10 0.895 
Asymptomatic 5 0 1.000 
CHF 16 3 1.000 

Previous Revascularizarion 
TCT 19 2 0.538 
CABG 13 4 0.310 

Setting and Indication for TCT 
Elective 102 24 0.082 
Primary TCT in STEMI 6 1 1.000 
Cardiogenic Shock 14 3 0.732 
High Risk NSTEMI 30 1 0.054 

TCT 
Angioplasry 7 1 1.000 
Angioplasry + Non-DES 134 26 0.772 
Angioplasry + DES 16 2 0.744 

Post TCT Treatment 
II & Ha inhibitors 22 3 0.771 
Anti-thrombotic 154 28 0.495 
Sta tins 50 8 0.828 

Procedural outcome (Immediate) 
Success 115 (87.1) 17 (12.9) 
Failed 41(80.4) 10(19.4) 

Procedural complications 1 
Vascu.lar injury 4 0 0.576 
Stroke 1 0 1.000 
Significant bleeding 6 0 0.592 
'E' CABG 0 1.000 
Renal failure 11 0.218 

studies.2
•
7 This was due to the fact that significant number 

of our patients belong to a high risk group with more co

morbidities and high risk clinical settings.Use of DES also 

showed a trend that i t  decreases occurrence of 

complications compared to the use of non-DES. In our 

srudy however, there were only few patients (7.9%) in 

whom drug-eluting stents were used. 

Table 3-B. Factors Associated with the Clinical Survival Outcome of 
Elderly Patients Undergoing TCT n=186 

Factors 12 months follow-up 
(-) event (+) evenc P value 
n=161 n=25 

Age 
65-69 6L(37.8%) 10 (40%) 0.955 
70-79 84 12 
� 80 16 3 

Tora! 161 25 
Sex 

Male 100 17 0.730 
Female 61 8 

Risk factors 
HTN 118 LS 0.914 
DM 65 15 0.103 
Smoking 59 10 0.919 
Dyslipidemia 37 7 0.766 
Family Hx CAD 25 6 0.384 

Clinical Symptoms 
MI 47 4 0.256 
Unstable Angina 34(21 .1 %) 11(44%) 0.025* 
CSA 53 6 0.508 
Asymptomatic 5 0 1.000 
CHF 15 4 0.294 

Previous Revascularization 
TCT 16 5 0.169 
CABG 15 2 1.000 

Seering and Indication for TCT 
Elective 114(70.8%) 12(48%) 0.041* 
Primary TCT in STEMI 6 1 1.000 
Cardiogenic Shock 13 4 0.253 
High Risk NSTEMI 23(14.2%) 8(32%) 0.040 

TCT 
Angioplasry 8 0 0.600 
Angioplasry + Non-DES 139 21 0.757 
Angioplasry + DES 14 4 0.727 

Post TCT Treatment 
II & Ila inhibitors 19 6 0.114 
Anti-thrombotic 152 25 1.000 
Statins 46 12 0.085 

Procedural outcome (Immediate) 
Success 115 (87.1) l 7(l2.9) 0.696 
Failed 43 (84.3) 8 (15.6)

Procedural complications 
Vascular injury 4 0.518 
Stroke 1 0 1.000 
Significant bleeding 6 0 1.000 
'E' CA.BG 0 1 0.134 
Renal failure 10 1.000 
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Our study also noted that elderly patients who 

underwent TCT have had a high cumulative survival free 

of death, myocardial infarction, angina, repeat 

revascularizarion and left ventricular dysfunction at 6 

month and 12 month follow-ups. The same findings were 

noted from the srudy of Thompson, et al.7 and even higher 

from what Gregorio, et al. 2 had reported. 

From the findings of chis particular study, it is safe co 

imply that age itself should not preclude patients from 

undergoing coronary angioplasry and srenting. Ir has a 

high procedural success rate with minimal complications 

and good short-term and long-term clinical outcome. 

This study, being a retrospective cohort study suffers, 

from all the attendant disadvantages of a retrospective 

analysis. Another imponam limitation is a small number 

of pariems who received drug-eluting stems in the study, 

which necessarily hinder us to fully assess its effect on the 

procedural success, complications and long-term survival 

of elderly pariems undergoing TCT. 

We also recommend that same study be done among 

elderly patients who underwent CABG in the local setting 

for comparison. 

Clinical Implication 

le has been a dilemma among clinicians on how co 

approach elderly patients with symptomatic CAD. 

Cardiac surgery has been the primary therapeutic option 

for them, but was associated with increased morbidiry 

and morrali ry.16 

Available data showing good success rate and minimal 

complications associated with angioplasry and scenting 

make TCT an attractive alternative for coronary 

revascularizacion. This study is the first local data available 

supporting foreign observations chat TCT indeed confers 

high procedural success rate with negligible complications 

among elderly patients as well as high cumulative survival 

rate on short and long-term follow-up. 
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