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Abstract
Background and Objectives: There is evidence that diabetes carries risk of various complications and adverse outcome
with coronary revascularisation procedures. The aim of this study was to analyze the outcomes and complications of
Percutaneous Transluminal Coronary Angioplasty in Nepalese diabetic patients compared to non-diabetic patients.
Method: A hospital-based comparative cross-sectional study was conducted at Norvic International Hospital, Kathmandu,
Nepal. A total of 702 consecutive Percutaneous Transluminal Coronary Angioplasty patients coming to the hospital
from 2002 to 2010 were included. Angioplasty was performed using radial and femoral routes in a standard setting
with standard techniques. Information on other background risk factors was recorded. Success of the procedures and
presence of major and minor complications were observed.
Results: Of the 702 patients participating in this study, 259 were diabetic and 443 were non-diabetic. Success rates were
similar: 256 (98.8%) of diabetic and 438 (98.8%) of non-diabetic had a successful Percutaneous Transluminal Coronary
Angioplasty. Complications of the procedure were however higher in the diabetic patients with higher in-hospital death
(odds ratio 3.4, 95% confidence Interval: 0.6-19.1), compared to non-diabetic patients.
Conclusion: The overall outcome of Percutaneous Transluminal Coronary Angioplasty was equally successful in diabetic
and non-diabetic populations groups. But the complications were higher with the diabetic group which was because of
presence of other co-morbidities in this group and were not procedure-related.
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Introduction

C

oronary Artery Disease (CAD), also known as
Coronary Heart Disease (CHD) or Atherosclerotic
heart disease is a pathological condition which
compromises the arterial supply of oxygen and
nutrients to the myocardium as a result of accumulation
of atheromatous plaque within the coronary arteries,
narrowing its lumen. CAD is almost always caused
by atheroma or its complication such as thrombosis
and coronary artery spasm. The severity of CAD varies
according to the progress of the atherosclerotic changes
which could be partial to complete obstruction of the
lumen, leading to varying degree of symptoms. There

can be various consequences of CAD, which are stable
angina, unstable angina and myocardial infarction. CAD
is also the most common cause of sudden death1.
Diabetes mellitus is strongly associated with
cardiovascular disease2. Diabetes confers an increase
in risk of vascular disease and cardiovascular
problems by two-folds3. Hyperglycemia, dyslipidemia,
atherosclerotic changes associated with diabetes
subjects to microvascular and macrovascular diseasesnephropathy, retinopathy, stroke and CAD. Diabetic
patients have a higher incidence of unstable plaques,
which are vulnerable to abrupt rupture; leading to
closure of coronary artery and resultant acute myocardial
infarction. Also, diabetic patients have increased blood
viscosity, enhanced platelet aggregation and increased
synthesis of thromboxane A2, which further favours
platelet aggregation and coronary spasm at the site of
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cases under medications or newly diagnosed case with
systolic blood pressure > 140 mmHg or diastolic blood
pressure > 90 mmHg.

fissure and rupture. In addition, fibrinogen levels are
relatively elevated in diabetic patients along with factor
VIII and fibrinopeptide A levels. Endothelial dysfunction
may be more pronounced in diabetics, and endogenous
fibrinolysis is also impaired4-8. Diabetic patients are
predisposed to acute myocardial infarction (AMI) and
that the mortality rate of AMI is significantly increased
among diabetic patients9.

All patients with past history of smoking and current
smokers were classified as Smokers. Dyslipidemia was
defined as having a Total Cholesterol > 200 mg%, lowdensity lipoprotein > 100 mg%, triglycerides > 150 mg%,
high density lipoprotein < 40 mg%19. A positive family
history was noted for those cases who gave a history
of first degree relative having CAD before the age of 60
years.

Percutaneous Transluminal Coronary Angioplasty
(PTCA) is a revascularisation technique in the patient
with significant CAD. This is a procedure where a
catheter is introduced to the stenosed coronary artery
and a balloon is inflated at the stenosed part which
breaks the plaque and dilates the artery. The procedure
is invariably augmented by “Stenting” where upon a
mesh wire is slipped into the stenosed part to keep it
dilated and prevent the risk of restenosis10-13. For some
forms of CAD, PTCA with stenting is a good alternative
to heart surgery14, 15. In acute cases, PTCA with stenting
has proved to show a small but a definitive reduction in
mortality as compared to other medical therapies like
administration of thrombolytic agents16.

PTCA was performed using radial and femoral routes in
a standard setting with standard techniques. A proper
consent was taken with every patient after briefing about
the procedure. Outcome of the procedure was labelled
‘successful’ if there was no residual stenosis and a brisk
antegrade flow was seen at the end of the procedure.
Complications of the procedure were categorized as
major complications such as in-hospital death, sub/
acute thrombosis, ventricular tachycardia or ventricular
fibrillation; and minor complications such as need for
blood transfusion, gastro-intestinal bleeding and groin
hematoma formation.

CAD is the leading cause of death in the developed
countries. But with the change of lifestyle, dietary habits
and improving medical facilities which in turn increase
the lifespan, even in a developing country like Nepal, a
significant increase in cardiac related ailments has been
noted. PTCA is being practiced in Nepal only since the
turn of the millennium. So far there has been no study
to observe if the Nepalese diabetic patients have a
differing response to the procedure. Hence, a study was
undertaken with the objective to compare the outcome
of PTCA among diabetic and non-diabetic patients and
the incidence of other risk factors among the two groups.

Data was entered in SPSS 11.5 version. Results
are expressed as mean with standard deviations,
proportions, and odds ratios with 95% confidence
intervals.

Results
Clinical and demographic characteristics of diabetic and
non-diabetic patients are summarized in Table 1. Out
of the 702 patients that underwent PTCA, 259 (37%)
patients had diabetes. There was no statistical difference
in the mean age between the two populations.
Compared to the non-diabetics, diabetic patients had
higher risk of other cardiac risk factors like smoking (34%
vs. 32.5%), hypertension (79.5% vs. 57.8%), dyslipidemia
(38.8% vs. 29.2%) and a positive family history (9.3% vs.
8.8%).

Materials and Methods
Seven hundred and two consecutive patients who
underwent PTCA at Norvic International Hospital,
Kathmandu, Nepal, over a period of 8 years, from 2002
to 2010, were studied retrospectively.

The procedural success and in-hospital complications
are summarized in Table 2. The procedure was equally
successful in both diabetic and non-diabetic populations
(98.8% vs. 98.8 %). However, in-hospital death was
higher in diabetic patients (1.5% vs. 0.5%).

The patients who were already a diagnosed case of
diabetes under anti-diabetic medications including
insulin, or newly diagnosed diabetics on hospital
admission, both were classified as diabetics. A case
was diagnosed as diabetes17 demonstrating any of
the following: Fasting blood sugar > 126 mg/dL,
Random blood sugar level > 200 mg/dL, blood sugar
after glucose tolerance test (GTT) > 200 mg/dl and
glycosylated hemoglobin level (HbA1C) ≥ 6.5%. Patients
were classified as hypertensive18, who were already old
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Discussion
Numerous studies worldwide have shown various
impacts of diabetes on the outcome of PTCA. Little is
known about how far the result of these studies imply
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Table 1: Risk factors in diabetic and non-diabetic patients undergoing PTCA
Diabetic

Odds Ratio (95% Cl) [diabetic vs. nondiabetic)

Non-Diabetic

N

%

N

%

213
43

82.2
17.8

362
81

81.7
18.3

Sex
Male
Female

1.0 (0.7-1.5)

Age (years)
Mean/SD

60.2/9.6

59.1/10.5

-

Smoking
Yes
No

88
171

34.0
66.0

144
299

32.5
67.5

1.1 (0.8-1.5)

206
53

79.5
20.5

256
187

57.8
42.2

2.6 (1.8-3.6)

109
172

38.8
61.2

136
330

29.2
70.8

1.5 (1.1-2.1)

Yes
No

24
235

9.3
90.7

39
404

8.8
91.2

1.1 (0.6-1.8)

Total

259

100

443

100

Hypertension
Yes
No
Dyslipidemia
Yes
No
Family History

SD: Standard Deviation, CI: Confidence Interval

Table 2: Outcome and Complications in diabetic and non-diabetic patients undergoing PTCA
Diabetic
Outcome
Successful
Unsuccessful
In-Hospital Death
Yes
No
Sub/Acute Thrombosis
Yes
No
VT/VF
Yes
No
Blood Transfusion
Yes
No
GI bleeding
Yes
No
Groin Hematoma
Yes
No
Total

Non-Diabetic
N
%

Odds ratio (95% Cl) [diabetic vs.
non-diabetic)

N

%

256
3

98.8
1.2

438
5

98.8
1.1

0.9 (0.2-4.1)

4
255

1.5
98.5

2
441

0.5
99.5

3.4 (0.6-19.1)

1
258

0.4
99.6

2
441

0.5
99.5

0.8 (0.1-9.4)

0
259

0
100

2
441

0.5
99.5

-

1
258

0.4
99.6

1
442

0.2
99.8

1.7 (0.1-27.5)

0
259

0
100

1
442

0.2
99.8

-

1
258

0.4
99.6

0
443

0
100

-

259

100

443

100

CI: Confidence Interval
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complications rates in both diabetic and non diabetic
subjects but higher rate of myocardial infarction and
repeat revascularization in diabetic patients.

to the Nepalese population. Norvic Hospital is the first in
private setting to introduce cardiac procedures in Nepal.
The study was designed to evaluate the risk of outcome
and complications of the procedure in Nepalese diabetic
patients and compare it with non-diabetic patients.

Some studies have however shown similar clinical
outcomes for both diabetic and non-diabetic groups.
A Chinese study22 revealed not only equally successful
procedures in diabetic and non diabetics (89.6 % vs.
90.3%), the overall PTCA complications were also similar
in both groups. Similarly, in another study23 conducted
in USA in 4 different community cardiac catherization
laboratory from different states, there were no significant
differences in clinical outcome and complications
between two populations. In fact, diabetic patients had
less in-hospital mortality (1.08 vs. 1.29). However, on
one year follow up, diabetic patients were more likely to
have CAD progression with higher rate of repeat PTCA
(31.7% vs. 27.3%) and CABG surgery (10.1% vs. 4.5%).

A significantly more adverse long term outcome is
experienced by diabetic patients as compared to the
non diabetic patients, whether it is PTCA or Coronary
Artery Bypass Surgery (CABG). In spite of this, diabetic
patients continue to need revascularization for
symptomatic improvement because of favourable short
term outcome, and a boon for improving the quality
of life. Various studies20-23 have described the clinical
characteristics, demographics, lesional characteristics
and acute and long term outcomes of PTCA in diabetes.
The BARI trial24, which was conducted in pre stent era,
shows superiority of CABG over PTCA alone (without
stent) and the need for additional revascularization
was also higher in diabetics undergoing PTCA. But with
the evolution of stent era, the revascularisation rate
has significantly decreased but still the mortality and
revascularization rate is higher in diabetics as compared
to non-diabetics.

This study was done on a limited 702 patients from
Nepal and covered only the early complications of
the procedures limited to the hospital stay. The study
lacks long term follow-up results. This study does not
cover various other complications of the procedure
like restenosis (early/late) and the need for repeat
revascularization.

Studies from other centres have also shown a comparable
procedural success but higher in-hospital deaths among
the diabetic cases. A study done in Jefferson Medical
College, Philadelphia25 showed low but comparably
equal success rate in diabetic and non diabetic patients
(71% vs. 76%) and estimated in hospital death rate was
tripled in diabetic patients. On nine years follow up,
mortality was twice higher in diabetic patients (36%
vs. 18%) with higher risk of late myocardial infarction.
Another study in University of Pittsburg, USA20, showed
equal angiographic success in both diabetic and non
diabetic groups, but there were more in-hospital deaths
and myocardial infarction in the diabetic group. Similarly,
another study in Atlanta21 showed high success and low

Conclusion
The study showed that the immediate success of PTCA
was similar in diabetic and non-diabetic patients though
the diabetic patients carried higher risk of complications
because of the co-morbid conditions. We conclude that
diabetes does not increase/decrease the rate of outcome
associated with the PTCA procedure than the nondiabetic patients. Diabetes should not be considered a
negative factor to delay or refrain to attempt PTCA in a
patient and clinicians should equally attempt PTCA in
diabetic and non-diabetic patients.
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