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Abstract 
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From January 1993 to December 1996, 461 cases (743 lesions) of percutaneous trans­
luminal coronary angioplasty (PTCA) were performed at King Chulalongkorn Memorial Hospital. 
Seventy eight per cent of the patients were male. Mean age was 61.1 ± 9.6 yrs and mean ejection 
fraction was 0.59 ± 0.18. The indications for PTCA were chronic stable angina (53%), post 
myocardial infarction (MI) angina (26.6% ), unstable angina ( 17.4%) and acute MI (3% ). Emer­
gency PTCA was performed on 15 cases with 5 patients in cardiogenic shock. Fifty four per cent 
of the cases were performed in single vessel disease, 33 per cent in double vessel disease and 13 
per cent in tripple vessel disease. The vessels dilated were the left anterior descending artery 
(44.2%), right coronary artery (27.8%), left circumflex artery (26.7%), left main (0.9%)and 
saphenous vein graft (0.4% ). Mean balloon size was 2.48 mm. The overall success rate of PTCA, 
defined as residual diameter stenosis less than 50 per cent, was 91.5 per cent. In addition to 
PTCA, 123 stent implantations with mean stent size 2.98 mm and 15 rotational athrectomy were 
done in 114 cases. Complications of PTCA occurred in 32 cases (6.9%). Ten patients (2.2%) had 
abrupt closure, 1 of these needed emergency coronary bypass graft surgery (CABG). One 
patient (0.2%) had cerebral embolism with minor residual neurological deficit. One patient 
(0.2%) had toe gangrene which eventually needed amputation. One patient (0.2%) who pre­
sented with acute extensive anterior wall MI and failure of thrombolytic therapy died 8 hours 
after successful PTCA due to refractory cardiogenic shock. In the patients who also had stent 
implantation, there were 6 stent misplacements : 3 in the right femoral artery without any com­
plication, 2 were misplacements in the coronary system and 1 dislodged in LM necessitating 
emergency CABG. 

Conclusion : PTCA is the coronary interventional procedure that can be performed 
with a high success rate and minimal complications. 

Key word : Percutaneous Transluminal Coronary Angioplasty, King Chulalongkorn Memorial 
Hospital 

* Cardiac Center, King Chulalongkom Memorial Hospital and Division of Cardiovascular Diseases, Department of 
Medicine, Faculty of Medicine, Chulalongkom University, Bangkok 10330, Thailand. 



1182 S. SRIMAHACHOTA et al. 

Percutaneous transluminal coronary angio­
plasty (PTCA) is one of the treatments for revas­
cularization in patients with coronary artery disease. 
Andreas Guntzig(1) performed the first coronary 
angioplasty in 1977 and after that many cases of an­
gioplasty have been done worldwide. Many studies 
demonstrated that PTCA is better treatment for 
control anginal chest pain than medical treatment 
alone with a high success rate(2-4). However, the 
restenosis after PTCA remains a most important 
problem, 30-40 per cent occur within 6 months 
after successful PTCA. To reduce the restenosis 
rate, many new devices(S-8) and pharmacologic 
drugs have been introduced or adjunctive such as 
intracoronary stent, rotational athrectomy, laser 
angioplasty, directional athrectomy, transluminal 
extraction athrectomy and platelet glycoprotein lib 
Ilia receptor antagonist. In King Chulalongkorn 
Memorial Hospital, PTCA was initiated in 1993. 
The number of cases has increased every year from 
28 cases in 1993 to 212 cases in 1996. This study 
was done to evaluate the initial procedural success 
and complication rate of PTCA. 

PATIENTS AND METHOD 
Patient population 

All patients who had percutaneous translu­
minal coronary angioplasty at King Chulalongkorn 
Memorial Hospital from 1993 to 1996 were enrolled. 
History, angiographic information, initial proce­
dural success and complications were recorded 
prospectively after complete angioplasty. 

Definition 
A successful case was defined as a patient 

who had less than 50 per cent post angioplasty resi­
dual diameter stenosis without adverse events such 
as acute myocardial infarction, emergency coronary 
artery bypass graft or death during the procedure 
or hospitalization. 

Statistical analysis 
The continuous variables are expressed as 

mean ± SD. For the analysis of continuous data, 
the two-tailed t-test was used to assess differences 
between the two groups. The nominal variables 
were expressed as counts and percentages. Statis­
tical significance was expressed using the chi­
square test. All tests were considered statistically 
significant when P value was less than 0.05. 

J Med Assoc Thai December 1999 

RESULTS 
Four hundred and sixty one patients under­

went percutaneous transluminal coronary angio­
plasty from 1993 to 1996. The number of cases in­
creased from 25 cases in 1993 to 91, 133, and 212 
cases in 1994, 1995 and 1996 respectively (Fig. 1). 
The baseline characteristics of the patients are 
shown in Table 1. There were no statistically signi­
ficant differences in age, sex, history of smoking, 
hypertension, diabetes, dyslipidemia, previous 
PTCA, previous coronary artery bypass graft 
(CABO), and previous myocardial infarction (MI) 
except for left ventricular ejection fraction (L VEF) 
which in 1996 was lower than the previous years. 
Stable angina pectoris was the most common indi­
cation for PTCA followed by post MI angina and 
unstable angina (Table 2). PTCA in acute MI was 
started in 1995 and is still small in proportion when 
compared to other indications. The number of ves­
sels for PTCA and vessel distribution are shown in 
Table 3. An adjunctive to PTCA, stents were im­
planted in only 3 cases in 1994 but the number had 
increased very rapidly by 1996 or up to 35.9 per cent 
of PTCA cases (Fig. 2). Rotational athrectomy was 
done in 1995 with only 3 cases and up to 12 in 1996. 
Table 4 shows the results of the procedure. Mean 
number of lesions per procedure increased from 1.2 
in 1993 to 1.8 to 1996 but in contrast, the procedural 

1993 1994 1995 1996 

CAG - coronary angiogram 

PTCA - percutaneous transluminal coronary angioplasty 

Fig. 1. Number of coronary angiogram and percu­
taneous coronary angioplasty in King Chu­
lalonglong Memorial Hospital from 1993 -
1996. 
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Table 1. Baseline characteristics of the patients. 

1993 1994 1995 1996 Total 

No. ofpts. 25 91 133 212 461 
Age(y) 61.1 ± 9.6 61.2±9.1 60.1 ± 9.6 61.6 ± 9.8 61.1 ± 9.6 
Sex, M: F 2.6: I 2.2: I 3: I 1.9: I 2.3 : I 
Smoking(%) 33.3 45.3 47.2 34.6 40.5 
Hypertension(%) 45.8 50.0 45.6 45.6 46.5 
Diabetes(%) 25.0 32.6 36.8 38.5 36.0 
Dyslipidemia (%) 75.0 60.5 66.4 42.9 55.4 
Previous PTCA (%) 8.0 14.3 18.8 29.9 22.4 
Previous CABG(%) 0 7.7 2.3 2.4 3.3 
Previous MI (%) 45.8 27.5 38.3 33.3 34.2 
LVEF 57.0 ± 11.9 60.3 ± 17.7 63.2 ± 17.2 51.7 ± 17.2* 58.8±17.7 

: * p < 0.05 
PTCA - percutaneous transluminal coronary angioplasty; CABG - coronary artery bypass graft; MI - myocardial infarction: 

L VEF - left ventricle ejection fraction 

Table 2. Indication for percutaneous transluminal coronary angioplasty. 

Indication 1993 1994 1995 1996 Total 

SAP(%) 52.0 53.5 51.6 53.8 53.0 
UAP(%) 20.0 17.4 15.1 18.5 17.4 
AcuteM!(%) 0 0 3.2 4.6 3.0 
Post MI angina(%) 28.0 29.1 30.2 30.2 26.6 

: SAP - stable angina pectoris; UAP - unstable angina pectoris; MI - myocardial infarction 

Table 3. Number of vessels and distribution for percutaneous transluminal coronary angioplasty. 

1993 1994 1995 1996 Total 

1-VD(%) 80.0 42.9 57.1 54.5 54.3 
2- VD(%) 20.0 35.0 30.8 34.1 32.6 
3-VD(%) 0 22.0 12.0 11.4 13.0 
LAD(%) 60.0 43.6 40.2 45.7 44.2 
LCX (%) 16.7 27.0 27.9 27.0 26.7 
RCA(%) 23.3 29.4 30.9 25.8 27.8 
LM(%) 0 0 0.5 1.2 0.9 
SVG(%) 0 0 0.5 0.3 0.4 

Table 4. The results of percutaneous transluminal coronary angioplasty. 

1993 1994 1995 1996 Total 

No. ofpts 25.0 91.0 133.0 212.0 461.0 
Mean lesions per PTCA 1.2 1.5 1.4 1.8 1.6 
F1uroscopy time (min.) 27.9 29.9 28.5 25.8 27.7 
Procedure time (min.) 125.8 109.0 87.6 76.2 89.5 
Lesion success rate(%) 96.0 90.9 94.6 94.2 93.8 
Case success rate(%) 96.0 87.9 92.5 92.0 91.5 
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1993 1994 1995 1996 

PTCA - percutaneous transluminal coronary angioplasty 

Fig. 2. Number of percutaneous coronary angio­
plasty and intracoronary stent implanta­
tion in King Chulalongkorn Memorial Hos­
pital from 1993 - 1996. 

Table 5. Complications of percutaneous translumi­
nal coronary angioplasty. 

Complications cases % 

Abrupt closure 10 2.2 
Acute myocardial infarction 2 0.4 
Emergency CABG 0.2 
Subacute thrombosis 0.2 
Acute stent thrombosis 2 2 
Stent dislodge 4 4 

: Right femoral artery 3 3 
:Left Main I 

Cerebral embolism I 0.2 
Groin hematoma 3 0.7 
Retroperitoneal hematoma 0.2 
Toe gangrene 0.2 
Cardiac tamponade 0.2 
Death 0.2 

time had decreased, although fluoroscopy time re­
mained the same. The lesion success rate and case 
success rate were about 90 per cent. There was one 
hospital death. The patient presented with acute in­
ferior wall myocardial infarction with cardiogenic 
shock and diabetes ketoacidosis. Streptokinase was 
given but failed to reperfuse the infarct-related 
artery. Emergency coronary angiography showed 
severe triple vessel disease. Emergency CABG 
wasn't available at that time so rescue PTCA was 
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done with good angiographic result. The patient was 
sent for coronary artery by-pass graft (CABG) 8 
hours later but didn't survive. 

Table 5 shows the complication of PTCA. 
Abrupt closure occurred in 10 cases (2.2%) and one 
case needed emergency CABG. Acute MI occurred 
in only 2 cases (0.4%) and subacute thrombosis 
developed in 1 case (2% ). Two patients who had 
stent implantation developed acute stent thrombosis 
which was successfully treated with urokinase and 
re-PTCA. Three stents dislodged in the right femo­
ral artery without any complication subsequently 
but one stent dislodged in LM and needed emer­
gency CABG. Cerebral embolism with minor neu­
rological deficit occurred in one case. Overall com­
plication rate was I 0.5 per cent. 

DISCUSSION 
The incidence of coronary disease in Thai­

land has increased very rapidly over the past few 
years according to the increase in number of coro­
nary angiography and coronary intervention. Pri­
mary prevention is the best measure against coro­
nary artery disease. But once the disease has deve­
loped, PTCA is one of the treatments to relieve 
symptoms of chest pain but not the best modality of 
treatment. The prevention of atherosclerosis is most 
important. People should be educated about dietary 
fat intake and modification of other risk factors. 
When the disease occurs, PTCA is one of the treat­
ments which should be considered. The problem of 
PTCA is not how to do it and get the best success, 
restenosis is the most important problem. 30-50 per 
cent of cases after successful PTCA develop reste­
nosis in 6 months(9-12). New devices have been 
invented and stent is the breakthrough device for 
reducing the restenosis rate to 10-20 per cent03-16). 
From our data, the success rate was about 90 per 
cent even in the first year of PTCA because the 
cases were highly selected when we started to do 
PTCA. The lesions were more complicated and 
multivessel diseases were done later. The number 
of stent implantations were increased up to 35 per 
cent in 1996. The major complications in our center 
were accepted. Acute MI occurred in 0.4 per cent 
the same as emergency CABG. In hospital morta­
lity rate was 0.2 per cent. 

SUMMARY 
In our institution, PTCA can be done with 

a high success rate and an acceptable complica-
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tions rate. The number of coronary interventions 

have rapidly increased over the past 4 years. There 

was no significant difference in the success rate of 

PTCA over the past 4 years but more complicated 

lesions and more multivessel disease were increas­

ingly encountered. 

(Received for publication on January 8, 1998) 
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