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COMPARISON OF OUTCOMES AFTER
PERCUTANEOUS CORONARY INTERVENTION
BETWEEN CALCIFIED AND NONCLACIFIED
LESIONS

K. Satish, M. Sandeep, G. Indrani.

ABSTRACT

Introduction: Coronary artery calcification increases with
age and associated with significant major adverse
cardiovascular events. The presence of calcification makes
the percutaneous coronary interventions difficult and
associated with peri-procedural complications. The main
objective of our study is to evaluate the outcome of patients
with calcific coronary lesions compared with non-calcific
lesions.

Methods: Patients admitted in the cardiology department
with either chronic stable angina or acute coronary
syndrome  who  underwent  percutaneous  coronary
interventions were included and divided into two groups,
those who had calcific coronary lesions and non-calcific
coronary lesions. Calcified lesions were made out by
fluoroscopy during conventional angiogram as radiopacity
at the site of the target lesion. We prospectively collected
and compared the demographic, clinical data ( including risk
factors), details of PCI procedure and in hospital
outcomes(enzymatic infarcts - EI, vascular access
complications — bleed or pseudo-aneurysm, contrast induced
nephropathy - CIN, target vessel acute occlusion with or
without heart failure — HF and mortality ) between calcified
and non-calcified lesions.

Results: A total of 439 patients were enrolled in the study of
which 283 patients were in a calcific group and 156 patients
were in non-calcific group. There was no significant
difference among risk factors like DM and HIN (p=0.92,
p=0.59) in between the both groups. Calcific coronary lesions
had long lesions (mean lesion length -20.01 *3.8mm in
calcific, 18.3+3.9mm in non-calcific: p= 0.00) requiring longer
stents (mean stent size and length- 3.08 2.1 mm, 22.12 +
7.95mm in calcific and 2.92+ 0.38 mm, 20.5 + 7.3mm in non-
calcific group) compared to non-calcific lesions, which was
statistically significant (p=0.02). In hospital complications
like EI, HF and pseudo-aneurysm were more in the non-
calcific group (n=19, p=0.02), whereas vascular site bleeding
was higher in the calcific group. There was no significant

difference between mortality between these groups.
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Conclusion: There was no increased risk of in-hospital and
peri-procedural complications in patients with calcific
coronary artery lesions compared to non-calcific lesions,
which also depends on other conditions like acuteness of
presentation and left ventricular function.
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INTRODUCTION

Coronary artery calcification (CAC) increases with age

and associated with adverse
cardiovascular events [1]. The presence of calcification
makes the percutaneous coronary interventions
difficult to perform [2]. Coronary calcification

prevalence is age and gender dependent with 90% of

significant major

men and 67% of women with age more than 70 years
[3,4]People with high body mass index, uncontrolled
hypertension, abnormal lipid profile (high low density
lipoprotein or triglycerides,
lipoprotein, or use of lipid-lowering medication),

lower high density
Impaired fasting glucose, untreated or treated diabetes
mellitus, a familial history of coronary calcification,
chronic kidney disease (CKD), higher fibrinogen level
and higher C-reactive
susceptible to CAC [5].

There is a risk for stent under expansion with lower
procedural success rate and a more frequent rate of
acute complications, such as acute dissection and in-
stent restenosis [6,7]. Drug eluting stents (DES) have

protein level are more

revolutionized the field of interventional cardiology by
preventing or delaying neo-intimal hyperplasia and
thereby effectively lowering the rate of restenosis
following coronary intervention [8].But, the data on
efficacy of DES in the presence of calcium are limited.
The objective of the present study was to compare the
outcomes after percutaneous coronary intervention
between calcified and non-calcified lesions.

MATERIALS AND METHODS

Study design and study population

Patients admitted in the cardiology department with
either

chronic stable angina or acute coronary
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syndrome who underwent percutaneous coronary
interventions were divided into two groups, those who
had calcific coronary lesions and non-calcific coronary
lesions. We prospectively collected and compared the
demographic, clinical data (including risk factors),
details of PCI procedure and in hospital outcomes
(enzymatic infarcts - EI, vascular access complications —
bleed or contrast  induced
nephropathy - CIN, target vessel acute occlusion with
or without heart failure — HF and mortality) between
calcified and non-calcified lesions.

Statistical Analysis

Continuous data are presented as mean *+ standard

pseudoaneurysm,

deviation and categorical variables are expressed as
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number and percentage. Baseline parameters were
compared between groups using the Student t test for
continuous variables and the chi-square test for
categorical variables. Results with a p value <0.05 is
considered to be significant.

RESULTS

Total 439 patients were included in the present study,
out of those 283 were in the calcified group and 156
were in the non-calcified group. The demographic
variables were shown the Table 1 and Fig 1.

Table 1: Comparison of demographic parameters between two groups

Parameter Calcific Non-Calcific p value
Age (Yrs) 60.2 +10.3 55.9 +11.8 0.000
HTN(%) 176 (62.2 %) 93(59.6%) 0.59
DM (%) 129(45.5%) 70(44.8%) 0.92
SM (%) 36(12.7%) 42(26.9%) 0.000
Alcoholic (%) 18 (6.4%) 30(19.2%) 0.000
CSA (%) 226 (79.9%) 108 (69.2%) 0.010
ACS (%) 57(20.1%) 48 (30.8%) 0.016
LV Dysfunction 71 (25.1%) 79 (50.6%) 0.000

Fig 1: A clustered column chart demonstrating the parameters which are significantly different across calcific and
non-calcific coronary lesions (smoking — p=0.00, alcoholic- p=0.00, ACS p=0.016, LVD p=0.00).
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Advanced age associated with more calcified lesions
(p=0.00). There was no

difference among risk factors like DM and HTN

statistically ~significant between calcified and non-calcified lesions (p=0.92,
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p=0.59). There was statistically significant difference
between the percentage of smokers (p=0.00) and
alcoholics (p=0.00), more in the non-calcific group
compared to calcific. Patients presented with ACS
(20.1% vs. 30.8%, p=0.01) was more in non-calcific
group, whereas CSA (79.9% vs. 60.2%, p=0.02)
presentation was calcific group. Left
ventricular dysfunction was more in non-calcific group

more in
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There was no statistically significant difference in the
control of DM and lipid profile among both the groups.
Comparison of in hospital events between both groups

was shown in Table 4 & Fig 2.

Table 3: Comparison of lab parameters between calcific

and non-calcific lesions

(25.1% vs. 50.6%, p=0.00). Comparison of angiographic Parameter Calcific Non- P
parameters between calcific and non-calcific lesions Calcific value
was depicted in Table 2. Leucocytes (cells/mm3) 8744 + 3878 | 9188 2918 | 0.23
Hemoglobin (gm/dl) 12.35+1.62 | 12.86+2.35 | 0.02
PCV (vol %) 32.41+422 | 34.68+5.73 | 0.000
Table 2: Comparison of angiographic parameters | platelet count (lakh/mm3) | 1.98+0.64 | 2.15+0.76 | 0.04
between calcific and non-calcific groups. BU (mg/dl) 32.7 +17.6 297 +15.4 0.07
— — Creatinine (mg/dl) 1.14+0.70 1.04+ 0.46 0.08
Parameter Calcific | Non-Calcific | p RBS (mg/dl) 139.6 505 | 142.7+67.5 | 0.68
: value | ["peak CPK(IU/L) 199861 [ 197+674 | 0.02
No of Lesions 141£056 |1.28:049 0011 Frotal Cholesterol (mg/dl) | 1267 +72.8 | 110.1+44.0 | 0.14
Pre-Ref (mm) 2.4+05 2.4+0.49 0.92
Pre-MLD(mm) 1.04+037 | 1.18+058 | 0.009 | | DL (mg/dD) 3944117 |406+118 |062
Pre-Lesion Length | 20.0143.8 | 18.3+3.9 0.000 | | LDL (mg/dl) 521+265 |456£235 |0.209
(mm) VLDL (mg/dl) 28.8+16.6 |275+253 | 0.802
Pre-Stenosis (%) 6058+9.6 | 583+102 0.02 Triglycerides (mg/dl) 132.1+70.3 | 123.7+72.8 | 0.547
Post MLD(mm) 2.3+0.5 2.3+0.64 0.488 Ratio 314+1.05 |287+1.01 |0.334
Post Stenosis (%) 13.89 £4.0 14.64 +5.68 0.14
Post-Ref (mm) 27+0.5 2.7+0.46 0.379
Stent Size (mm) 3.08+ 2.1 2.92+ 0.38 0.22 Fig 2: A clustered bar chart demonstrating comparable
Stent Length (mm) | 22.12+7.95 | 20.5+7.3 0.029 | values complications across calcific and non-calcific
coronary lesions.
The average number of lesions was more in calcific
group compared to non-calcific which was statistically CLUSTERED BAR CHART
significant. Minimal luminal diameter was less in
calcific group compared to non-calcific which was
statistically significant. The lesion length(mean lesion Total events F
length -20.01 +3.8 mm in calcific, 18.3+3.9mm in non-
calcific: p= 0.00) and the required stent lengths(mean
stent size and length- 3.08 + 2.1 mm, 22.12 + 7.95 mm in i |
calcific and 2.92+ 0.38 mm, 20.5 + 7.3 mm in non-calcific
group) were more in calcific group (p=0.02). Enzymatic infarct F
Comparison between the lab parameters was shown in
Table 3. 0 002 004 006 008 01 012 014

. . . . . m Non calcific  m Calcific
Patients in the calcific group were more anemic than in

the non-calcific group (p=0.02) and the peak CPK levels
were more in the calcific group which was statistically
significant (199+8611U/L vs. 197 + 674 IU/L, p=0.02).
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Table 4: Comparison of in hospital events between both
groups

calcific coronaries and required longer stents which
was similar to the study done by Andrew et al[11].
Minimal luminal diameter was less in calcific group

In hospital events | Calcific Non calcific | pvalue | compared to non-calcific group. Patients in both
Enzymatic infarct | 6(0.02%) 11(0.07%) 0.026 groups underwent PCI with drug eluting stents (DES).
Hematoma 3(0.01%) |0 0.082 Li et al [11], evaluated 135 patients with calcified
CIN 1(0.004%) | 2(0.01%) 0.34 lesions (defined as any calcification on angiography)
Pseudoaneurysm | 0 2(0.01%) 0.16 treated with DES (sirolimus-eluting stent) and reported
CCF 0 1(0.006%) 0.32 an incidence of target lesion revascularization-TLR of
CHB 0 1(0.006%) 0.32 6.9% at 8 months follow-up, which was not different
Metabolic 0 1(0.006%) 0.32 from the non-calcified control group.

Death 2(0.007%) | 1(0.006%) 0.94 Kawaguchi et al [13], evaluated 152 patients with
Total events 12(0.04%) | 19(0.12%) 0.006 moderate or severe calcification on fluoroscopy treated

The total number of in hospital events were more in the
non-calcific coronary lesions compared with calcific
(n=19, p=0.02),
significant. Patients developing enzymatic infarct were
more in non-calcific group (11 vs. 6, p=0.02) vascular
access complications were more in the calcific group.

lesions which was statistically

DISCUSSION:

The complexity of a lesion plays an important role in
the prediction of PCI outcome. The presence of calcium
in an atheroma defines it as an advanced
atherosclerotic lesion.

In our study advanced age was associated with more
calcified lesions comparable with many other studies
like Carlos et al [9], Hajime Fujimoto et al [10] and
Andrew et al [11]. In our study, there was no
significant difference among risk factors like DM, HTN
among calcified and non-calcified lesions comparable
with Hajime Fujimoto et al study [10]. In the present
study smokers and alcoholics were more in non-calcific
group comparable to Hajime Fujimoto et al study [10].
Acute coronary syndrome presentation was more in
the non-calcific group, whereas patients with non-
calcific lesions presented commonly as chronic stable
angina comparable to other studies.

Patients with non-calcific coronary lesions had LV
dysfunction more than calcific lesions,
compared to Andrew et al [11], in which there was no
statistically significant difference in LV function in both
the groups.

In literature search we could find few studies
comparing the calcified with non-calcified coronary

lesions. In our study, the lesion length is more in

severe

with a sirolimus-eluting stent and showed a low rate of
TLR (7.3%) and MACE (13.8%) at 12months.

In our study, there was no restenosis complication in
both the groups of patients. The total number of in
hospital events were more in the non-calcific coronary
lesions compared with lesions.
developing enzymatic infarct were more in non-calcific

calcific Patients
group. Vascular access complications were more in the
calcific group, as the procedure time was longer in
calcific lesions compared to non-calcific lesions.

There was no significant difference in mortality
between both groups in our study, compared to
Andrew et al [11], in which there was higher mortality
in calcified group.

Limitations

¢ This is a single center study with small sample size.

e Number of complications was few.

e We didn't perform grading of coronary calcium
using CT coronary angiogram.

CONCLUSION

There was no increased risk of in-hospital and peri-
procedural complications in patients with calcific
coronary artery lesions compared to non-calcific
lesions, which is also dependent on other conditions
like acuteness of presentation and left ventricular
function.
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