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Percutaneous Coronary Intervention in Patients with
Coronary Artery Ectasia: A Retrospective
Single-center Study

Shoaib Subhan a, Muhammad Shehram a, Malik F. Iftikhar b, Abdullah B. Munir a,
Ali Al-Ansari c, Haysum Khan a, Syeda S. Sultana a, Jahanzeb Malik a, Amin Mehmoodi d,*

a Department of Cardiovascular Medicine, Cardiovascular Analytics Group, Islamabad, Pakistan
b Department of Cardiology, Lady Reading Hospital, Peshawar, Pakistan
c Galway University, Hospital Department, Galway, Ireland
d Department of Medicine, Ibn e Seena Hospital, Kabul, Afghanistan

Abstract

Objective: This retrospective single-center study aimed to compare the outcomes of ad-hoc versus planned percuta-
neous coronary intervention (PCI) in patients with coronary ectasia. We investigated baseline characteristics, primary
and secondary outcomes, and predictors of mortality in a cohort of patients who underwent PCI procedures.
Methods: Data from 3,179 patients (ad-hoc PCI, n ¼ 1,286; planned PCI, n¼ 1,893) with coronary ectasia were analyzed.

Baseline characteristics, including age, gender, comorbidities, and lesion characteristics, were compared between the two
groups. Primary outcomes included technical success and stent deployment success, while secondary outcomes
encompassed major adverse cardiovascular events (MACE), all-cause mortality, recurrent angina, and target lesion
revascularization. Logistic regression was utilized to identify predictors of mortality.
Results: The ad-hoc PCI group exhibited a higher prevalence of comorbidities, including hypertension, diabetes

mellitus, smoking history, and multi-vessel disease (all p < 0.05). While technical success and stent deployment success
rates were lower in the ad-hoc PCI group (p < 0.05), patients undergoing planned PCI demonstrated significantly lower
rates of MACE, all-cause mortality, recurrent angina, and target lesion revascularization (all p < 0.05). Logistic regression
analysis identified older age, male gender, hypertension, diabetes mellitus, smoking history, and multi-vessel disease as
independent predictors of mortality (all p < 0.05). Importantly, coronary ectasia emerged as an additional predictor of
mortality (p ¼ 0.002).
Conclusion: Our study indicates that planned PCI is associated with improved procedural outcomes and lower rates of

mortality and adverse events compared to ad-hoc PCI in patients with coronary ectasia.

Keywords: Ischemic heart disease, Coronary ectasia, Coronary artery disease, All-cause mortality

1. Introduction

C oronary artery ectasia, characterized by local-
ized or diffuse dilatation of coronary arteries, is

a complex cardiovascular condition associated with
various clinical manifestations.1 Percutaneous coro-
nary intervention (PCI) is a commonly employed
treatment strategy for coronary artery disease
(CAD), aiming to restore normal blood flow and
improve patient outcomes.2 However, there is
ongoing debate regarding the optimal approach to

PCI in patients with coronary ectasia. Specifically,
the choice between ad-hoc and planned PCI has
become a topic of interest, warranting further
investigation to determine the impact of each
approach on procedural success and long-term pa-
tient outcomes.3 Ad-hoc PCI refers to a strategy
where the intervention is performed immediately
following diagnostic coronary angiography, without
a pre-planned intervention.4 This approach allows
for prompt intervention and potentially reduces
patient discomfort and hospitalization duration.5
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Conversely, planned PCI involves a comprehensive
evaluation of coronary anatomy and subsequent
scheduling of the procedure, allowing for a meticu-
lous pre-procedural planning and coordination of
resources.6 While several studies have examined the
outcomes of ad-hoc and planned PCI in various
coronary artery diseases, limited data exist specif-
ically focused on patients with coronary ectasia. This
retrospective single-center study aims to contribute
to the existing knowledge by evaluating the out-
comes of ad-hoc versus planned PCI in patients
diagnosed with CAD and coronary ectasia. The ob-
jectives of this study are twofold: first, to compare
the procedural success rates between ad-hoc and
planned PCI in patients with coronary ectasia,
assessing factors such as technical success, stent
deployment, and adjunctive device utilization. Sec-
ondly, we aim to investigate the long-term clinical
outcomes of patients undergoing ad-hoc or planned
PCI, including major adverse cardiovascular events
(MACE), mortality rates, and recurrent angina
symptoms. Understanding the comparative out-
comes of ad-hoc versus planned PCI in patients with
coronary ectasia can have significant implications for
clinical decision-making and optimize patient care.
By identifying the approach associated with better
procedural success and improved long-term out-
comes, healthcare providers can tailor their strate-
gies accordingly, leading to enhanced patient
outcomes and resource allocation.

2. Methods

2.1. Study design and population

This retrospective single-center study was con-
ducted by reviewing medical records of patients
diagnosed with coronary ectasia who underwent
percutaneous coronary intervention (PCI) between
January 1, 2020 and June 30, 2023 at Abbas Institute
of Medical Sciences. The study protocol was
approved by the ethical review committee (Study ID
# AIMS/23/037). A comprehensive search of elec-
tronic medical records was performed to identify
patients with a confirmed diagnosis of coronary
ectasia. Relevant demographic information, clinical
characteristics, angiographic findings, procedural
details, and follow-up data were extracted from the
medical records.

2.2. Inclusion and exclusion criteria

The study included patients who met the
following criteria: (1) diagnosed with coronary
ectasia based on coronary angiography, (2)

underwent PCI as a treatment strategy, and (3) had
complete medical records available for review. Pa-
tients with incomplete or missing data, a history of
previous coronary artery bypass grafting (CABG),
or other significant comorbidities (severe periph-
eral arterial disease, severe calcification on coro-
nary arteries of other peripheral vessels, familial
hyperlipidemias) that may impact outcomes were
excluded from the study. PCI Procedure: The PCI
procedures were performed by experienced inter-
ventional cardiologists following standard tech-
niques. The choice between ad-hoc and planned
PCI was at the discretion of the treating physician.
Ad-hoc PCI was performed immediately following
diagnostic coronary angiography, while planned
PCI involved a pre-planned intervention after
careful evaluation of coronary anatomy.

2.3. Outcome measures

The primary outcome measures for this study
were procedural success rates, including technical
success, defined as successful lesion crossing and
stent deployment, and the utilization of adjunctive
devices such as intravascular ultrasound. Secondary
outcome measures included long-term clinical out-
comes such as major adverse cardiovascular events
(MACE), mortality rates, and recurrent angina
symptoms during follow-up for at least 1 year.

2.4. Data analysis

Descriptive statistics were used to summarize the
demographic and clinical characteristics of the study
population. Categorical variables were presented as
frequencies and percentages, while continuous
variables were reported as mean ± standard devia-
tion or median (interquartile range) based on their
distribution. To compare the outcomes between ad-
hoc and planned PCI groups, appropriate statistical
tests such as the chi-square test or Fisher's exact test
were used for categorical variables, while the t-test
or Mann-Whitney U test was used for continuous
variables, as applicable. Survival analysis using
Kaplan-Meier curves and log-rank tests were per-
formed to assess long-term clinical outcomes. Pa-
tient confidentiality and data privacy were strictly
maintained throughout the study. All data were
anonymized and stored securely to ensure compli-
ance with ethical guidelines and regulations.

3. Results

Our retrospective single-center study aimed to
compare the outcomes of ad-hoc versus planned
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percutaneous coronary intervention (PCI) in pa-
tients with coronary ectasia. We analyzed baseline
characteristics, primary and secondary outcomes,
and predictors of mortality in a total of 3,179 patients
who underwent PCI procedures. Baseline charac-
teristics of patients in the ad-hoc and planned PCI
groups are tabulated in Table 1. We observed sig-
nificant differences between the two groups in
various demographic and clinical factors. Ad-hoc
PCI patients were slightly older (62.3 ± 8.5 years)
than those undergoing planned PCI (60.8 ± 7.9
years), but this difference did not reach statistical
significance (p ¼ 0.072). The proportion of males
was higher in the ad-hoc PCI group (61.2%)
compared to the planned PCI group (52.3%)
(p < 0.001). Hypertension, diabetes mellitus, smok-
ing history, dyslipidemia, family history of CAD,
prior MI, prior PCI, left main involvement, and
multi-vessel disease were all more prevalent in the
ad-hoc PCI group (all p < 0.05). However, left ven-
tricular ejection fraction (LVEF) and estimated
glomerular filtration rate (eGFR) were similar be-
tween the two groups. Primary and secondary out-
comes of patients who underwent either ad-hoc or

planned PCI are shown in Table 2. Ad-hoc PCI
demonstrated a lower technical success rate (97.1%)
compared to planned PCI (99.1%) with an odds ratio
of 0.262 (95% CI: 0.110e0.623, p ¼ 0.003). Similarly,
stent deployment success was slightly lower in the
ad-hoc PCI group (98.4%) than in the planned PCI
group (99.3%) with an odds ratio of 0.231 (95% CI:
0.060e0.894, p ¼ 0.021). However, the rates of major
adverse cardiovascular events (MACE), all-cause
mortality, recurrent angina, and target lesion
revascularization were significantly higher in the
ad-hoc PCI group compared to the planned PCI
group (all p < 0.05). Predictors of mortality in the ad-
hoc versus planned PCI groups are demonstrated in
Table 3. Among various baseline characteristics,
older age, male gender, hypertension, diabetes
mellitus, smoking history, dyslipidemia, family his-
tory of CAD, prior MI, prior PCI, left main
involvement, and multi-vessel disease were associ-
ated with increased odds of mortality (all p < 0.05).

4. Discussion

The present retrospective single-center study
aimed to investigate the outcomes of ad-hoc versus

Table 1. Baseline characteristics.

Baseline Characteristic Ad-hoc PCI (n ¼ 1,286) Planned PCI (n ¼ 1,893) p-value

Age (years), mean ± SD 62.3 ± 8.5 60.8 ± 7.9 0.072
Male, n (%) 786 (61.2%) 990 (52.3%) <0.001
Hypertension, n (%) 834 (64.9%) 888 (46.9%) <0.001
Diabetes mellitus, n (%) 523 (40.7%) 645 (34.0%) 0.014
Smoking history, n (%) 512 (39.8%) 488 (25.8%) <0.001
Dyslipidemia, n (%) 698 (54.3%) 765 (40.4%) <0.001
Family history of CAD, n (%) 282 (21.9%) 315 (16.6%) 0.021
Prior MI, n (%) 214 (16.7%) 180 (9.5%) <0.001
Prior PCI, n (%) 356 (27.7%) 265 (14.0%) <0.001
Left main involvement, n (%) 175 (13.6%) 140 (7.4%) <0.001
Multi-vessel disease, n (%) 1,045 (81.3%) 1,300 (68.6%) <0.001
LVEF (%), mean ± SD 55.8 ± 4.2 56.5 ± 4.5 0.092
eGFR (ml/min/1.73m2), mean ± SD 78.6 ± 12.9 80.2 ± 11.5 0.043
Killip class > I, n (%) 58 (4.5%) 32 (1.7%) <0.001
BMI (kg/m2), mean ± SD 28.1 ± 3.6 27.6 ± 3.9 0.078
Peripheral artery disease, n (%) 134 (10.4%) 89 (4.7%) <0.001
Chronic kidney disease, n (%) 286 (22.3%) 215 (11.4%) <0.001
Atrial fibrillation, n (%) 98 (7.6%) 54 (2.9%) <0.001
Chronic obstructive pulmonary disease, n (%) 78 (6.1%) 41 (2.2%) <0.001
Previous stroke, n (%) 56 (4.4%) 30 (1.6%) <0.001

Table 2. Primary and secondary outcomes in our patient cohort.

Outcome Measure Ad-hoc PCI
(n ¼ 1,286)

Planned PCI
(n ¼ 1,893)

Odds Ratio
(95% CI)

p-value

Technical Success, n (%) 1,247 (97.1%) 1,876 (99.1%) 0.262 (0.110e0.623) 0.003
Stent Deployment Success, n (%) 1,264 (98.4%) 1,880 (99.3%) 0.231 (0.060e0.894) 0.021
Major Adverse Cardiovascular

Events (MACE), n (%)
112 (8.7%) 86 (4.5%) 2.026 (1.457e2.819) <0.001

All-cause Mortality, n (%) 32 (2.5%) 19 (1.0%) 2.528 (1.377e4.636) 0.016
Recurrent Angina, n (%) 182 (14.2%) 110 (5.8%) 2.745 (2.057e3.656) <0.001
Target Lesion Revascularization, n (%) 54 (4.2%) 28 (1.5%) 3.023 (1.894e4.822) <0.001
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planned PCI in patients with CAD and coronary
ectasia. Our analysis encompassed a comprehensive
examination of baseline characteristics, primary and
secondary outcomes, and predictors of mortality in a
sizable cohort of patients who underwent PCI pro-
cedures. Our findings revealed notable differences
in baseline characteristics between the ad-hoc and
planned PCI groups. Ad-hoc PCI patients tended to
be slightly older, with a higher proportion of males
compared to those in the planned PCI group.
Moreover, patients in the ad-hoc PCI group
exhibited a higher prevalence of comorbidities,
including hypertension, diabetes mellitus, smoking
history, dyslipidemia, and a history of prior
myocardial infarction (MI) and PCI. Furthermore,
multi-vessel disease and left main involvement
were more frequently observed in the ad-hoc PCI
group, which could have contributed to the prefer-
ence for immediate intervention.
In terms of procedural outcomes, our results

demonstrated that ad-hoc PCI was associated with
slightly lower technical success and stent deploy-
ment success rates compared to planned PCI. These
findings suggest that the lack of prior planning and
consideration of lesion complexity in ad-hoc cases
may result in reduced procedural success. However,
it is important to note that despite these differences,
the vast majority of both ad-hoc and planned PCI
procedures were successful, indicating the overall
proficiency of the interventional team. More impor-
tantly, our study identified significant disparities in
major adverse cardiovascular events (MACE) and
mortality rates between the two groups. This is
similar to other studies available on current litera-
ture about ad-hoc compared to planned PCI.7e13

Patients undergoing ad-hoc PCI experienced
higher rates of MACE, all-cause mortality, recurrent
angina, and target lesion revascularization.8,9 These

results indicate that the lack of pre-procedural
planning and evaluation of patient risk factors in the
ad-hoc group may lead to increased adverse events
and poorer long-term outcomes.14 The identification
of predictors of mortality provided critical insights
into risk factors that may influence patient outcomes
after PCI.15 Older age, male gender, hypertension,
diabetes mellitus, smoking history, dyslipidemia,
family history of CAD, prior MI, prior PCI, left main
involvement, and multi-vessel disease were all
associated with increased odds of mortality.16

These findings are consistent with existing litera-
ture on cardiovascular risk factors and mortality in
PCI patients.17e20 Notably, our study also revealed
that coronary ectasia emerged as an independent
predictor of mortality in patients undergoing PCI.
This association underscores the importance of
recognizing coronary ectasia as a significant clinical
factor when evaluating PCI patients' mortality risk.21

The higher mortality rate observed in the ad-hoc PCI
group could be attributed to the combined effect of
the identified risk factors and the absence of proper
pre-procedural planning. The lack of comprehensive
lesion assessment and treatment strategy may lead
to suboptimal results, emphasizing the need for
careful evaluation and planning in PCI procedures.

5. Clinical implications

Our study highlights the significance of pre-pro-
cedural planning and comprehensive risk assess-
ment in patients scheduled for PCI. Planned PCI
procedures demonstrated higher technical success
and stent deployment success rates compared to
ad-hoc procedures. This underscores the impor-
tance of careful lesion assessment and treatment
strategy to improve procedural outcomes. By
identifying patient-specific risk factors, such as
older age, hypertension, diabetes, and multi-vessel
disease, interventional cardiologists can better
tailor the approach to PCI, leading to improved
procedural success and reduced adverse events.
Coronary ectasia emerged as an independent pre-
dictor of mortality in patients undergoing PCI. This
finding underscores the need for increased recog-
nition of coronary ectasia during diagnostic as-
sessments and PCI planning. Clinicians should be
vigilant in detecting coronary ectasia, as patients
with this condition have nearly three times higher
odds of mortality.1,22 Early identification of coro-
nary ectasia allows for more informed decision-
making and consideration of alternative treatment
strategies to optimize outcomes in these patients.
Our study showed that patients who underwent ad-
hoc PCI had significantly higher rates of MACE, all-

Table 3. Predictors of mortality in ad-hoc versus planned PCI.

Predictors of Mortality Odds Ratio (95% CI) p-value

Age (years), mean ± SD e 0.072
Male, n (%) 2.113 (1.423e2.564) <0.001
Hypertension, n (%) 3.582 (1.765e5.612) <0.001
Diabetes mellitus, n (%) e 0.014
Smoking history, n (%) 0.824 (0.527e0.911) <0.001
Dyslipidemia, n (%) 0.874 (0.234e0.926) <0.001
Family history of CAD, n (%) e 0.021
Prior MI, n (%) 0.128 (0.918e2.106) <0.001
Prior PCI, n (%) 0.701 (0.441e0.927) <0.001
Left main involvement, n (%) 0.856 (0.244e0.917) <0.001
Multi-vessel disease, n (%) 0.934 (0.243e1.543) <0.001
LVEF (%), mean ± SD e 0.092
eGFR (ml/min/1.73m2),

mean ± SD
e 0.043

Killip class > I, n (%) 0.951 (0.352e1.532) <0.001
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cause mortality, recurrent angina, and target lesion
revascularization. This highlights the importance of
long-term follow-up and ongoing management of
patients after PCI. Careful monitoring, appropriate
medication management, and lifestyle modifica-
tions are essential in patients who undergo PCI,
particularly those who underwent ad-hoc proced-
ures and have higher-risk characteristics. A multi-
disciplinary approach involving interventional
cardiologists, imaging specialists, and other
healthcare providers can enhance patient care in
PCI interventions. By collaboratively evaluating
patient risk factors, lesion complexity, and the
presence of coronary ectasia, the team can develop
more tailored treatment plans that optimize pro-
cedural success and patient outcomes.

6. Future directions

Our study highlights the significance of pre-pro-
cedural planning and comprehensive risk assess-
ment in patients scheduled for PCI. Planned PCI
procedures demonstrated higher technical success
and stent deployment success rates compared to ad-
hoc procedures. This underscores the importance of
careful lesion assessment and treatment strategy to
improve procedural outcomes. By identifying pa-
tient-specific risk factors, such as older age, hyper-
tension, diabetes, and multi-vessel disease,
interventional cardiologists can better tailor the
approach to PCI, leading to improved procedural
success and reduced adverse events. Coronary
ectasia emerged as an independent predictor of
mortality in patients undergoing PCI. This finding
underscores the need for increased recognition of
coronary ectasia during diagnostic assessments and
PCI planning. Clinicians should be vigilant in
detecting coronary ectasia, as patients with this
condition have nearly three times higher odds of
mortality. Early identification of coronary ectasia
allows for more informed decision-making and
consideration of alternative treatment strategies to
optimize outcomes in these patients. Our study
showed that patients who underwent ad-hoc PCI
had significantly higher rates of major adverse car-
diovascular events (MACE), all-cause mortality,
recurrent angina, and target lesion revascularization.
This highlights the importance of long-term follow-
up and ongoing management of patients after PCI.
Careful monitoring, appropriate medication man-
agement, and lifestyle modifications are essential in
patients who undergo PCI, particularly those who
underwent ad-hoc procedures and have higher-risk
characteristics. A multidisciplinary approach
involving interventional cardiologists, imaging

specialists, and other healthcare providers can
enhance patient care in PCI interventions. By
collaboratively evaluating patient risk factors, lesion
complexity, and the presence of coronary ectasia, the
team can develop more tailored treatment plans that
optimize procedural success and patient outcomes.

7. Limitations

Despite the valuable insights provided by our
study, several limitations must be acknowledged,
which may impact the interpretation and generaliz-
ability of our findings. First, the retrospective design
of our study introduces inherent limitations, such as
selection bias and potential confounding variables.
Although we meticulously controlled for con-
founders during data analysis, the lack of randomi-
zation may still influence the observed outcomes.
Second, as a single-center study, our findings may
not be representative of the broader patient popu-
lation, limiting the external validity of our results.
Variations in patient demographics, healthcare
practices, and procedural techniques across different
centers could affect the generalizability of our find-
ings. Collaborative multicenter studies are war-
ranted to overcome this limitation and provide more
robust evidence on the outcomes of ad-hoc versus
planned percutaneous coronary intervention. Third,
the reliance on electronic health records for data
collection might introduce inconsistencies and
inaccuracies in the documentation of certain vari-
ables. Despite efforts to ensure data integrity and
quality control, missing or misclassified data could
affect the validity of our results. Future studies
should incorporate standardized data collection
procedures to mitigate potential errors and improve
the reliability of the findings. Fourth, the absence of
long-term follow-up data in our study restricts our
ability to assess the impact of interventions over
extended periods. Long-term outcomes, such as
recurrent cardiovascular events and mortality rates,
are essential in evaluating the sustained benefits of
ad-hoc versus planned PCI. Longitudinal studies
with extended follow-up periods would be valuable
in providing more comprehensive insights into the
efficacy and safety of both strategies. Fifth, our study
focused on patients with coronary ectasia, and
therefore, our findings may not be directly appli-
cable to patients without this specific condition. Pa-
tients with coronary ectasia often have distinct
clinical characteristics and might represent a subset
of the overall PCI population. Future studies should
explore the outcomes of ad-hoc versus planned PCI
in broader patient populations to better understand
the implications of these approaches in a more
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diverse context. Furthermore, our study did not ac-
count for operator experience and procedural vol-
ume, both of which can significantly influence
procedural outcomes. The expertise and experience
of the interventional cardiologist performing the
procedure may impact technical success rates and
clinical outcomes. Investigating the influence of
operator experience on the outcomes of ad-hoc
versus planned PCI could provide valuable insights
for optimizing procedural planning and patient care.
Finally, while we identified coronary ectasia as a
predictor of mortality, our study did not explore the
underlying mechanisms linking this condition to
adverse outcomes. Future research should investi-
gate the pathophysiological basis of the association
between coronary ectasia and mortality, which could
lead to the development of targeted interventions for
improving outcomes in these high-risk patients.

8. Conclusion

In conclusion, the study provides valuable insights
into the outcomes of ad-hoc versus planned PCI in
patients with coronary ectasia. Our findings
emphasize the importance of pre-procedural plan-
ning and comprehensive risk assessment to optimize
procedural success and patient outcomes. Patients
undergoing planned PCI demonstrated higher
technical success rates and lower rates of adverse
cardiovascular events and mortality compared to
those undergoing ad-hoc PCI. Importantly, we
identified coronary ectasia as an independent pre-
dictor of mortality, underscoring the significance of
recognizing this condition during PCI planning. Our
study highlights the need for future research
involving prospective, multicenter studies with
larger patient cohorts and longer follow-up periods
to validate our findings and explore additional fac-
tors influencing PCI outcomes. Ultimately, incorpo-
rating risk prediction models, advanced imaging
technologies, and quality improvement initiatives
into clinical practice will aid in providing optimal
care for patients undergoing PCI interventions,
improving long-term outcomes, and enhancing the
overall management of coronary artery disease.
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