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ABSTRACT

Objective of Study: The study aimed to evaluate the clinical outcomes, safety, and efficacy of primary percutaneous coronary
intervention (PCl) performed through a transradial approach in patients with ST- Segment elevation myocardial infarction
(STEMI) at a tertiary care cardiac center.

Place of Study: The study was conducted at the National Institute of Cardiovascular Diseases, Karachi, Pakistan

Duration of Study: The study was conducted over a period of six months, from April, 2022 to September, 2022.

Methods: A total of 250 consecutive patients who underwent primary PCI through a transradial approach were included in the
study. Demographic, clinical, procedural, and angiographic data were collected. The primary outcome measure was the
incidence of major adverse cardiovascular events (MACE), including death, myocardial infarction, target vessel
revascularization, and stroke at 30 days and six months' post-procedure. Secondary outcomes included procedural success,
access site complications, and door-to-balloon time.

Results: The mean age of participants was 58.7 + 10.2 years, with 72.8% being male. The procedural success rate was 96.4%.
The incidence of MACE at 30 days and six months was 5.6% and 8.8%, respectively. Access site complications were observed
in 2.8% of patients, and the mean door-to-balloon time was 81.3 + 25.6 minutes. Multivariate analysis identified diabetes
mellitus and triple-vessel disease as independent predictors of MACE.

Conclusion: Primary PCI through a transradial approach at a tertiary care cardiac center in Karachi, Pakistan, demonstrated
high procedural success rates, favorable clinical outcomes, and a low incidence of access site complications. This approach
may be considered a safe and effective treatment option for patients with acute coronary syndromes.

Keywords: primary percutaneous coronary intervention, transradial approach, ST- segment elevation myocardial infarction,

major adverse cardiovascular events, tertiary care cardiac center, access site complications, door-to-balloon time

INTRODUCTION

STEMI represent a significant global health issue, accounting for a
substantial proportion of morbidity and mortality worldwide. The
management involves prompt diagnosis, risk stratification, and
timely initiation of appropriate treatment to reduce the risk of
adverse cardiovascular events and improve patient outcomes.

Primary percutaneous coronary intervention (PCIl) has
emerged as the gold-standard treatment for patients with STEMI,
and it is increasingly being utilized in high-risk patients. Over the
past few decades, primary PCI has undergone significant
advancements in  technique, devices, and adjunctive
pharmacotherapy, leading to improved procedural success rates
and clinical outcomes. However, despite these advances, primary
PCI is not without potential complications, and optimizing the
technique to minimize risks remains a priority in the field of
interventional cardiology.

One important aspect of primary PCl that has gained
attention is the choice of arterial access site. Traditionally, the
transfemoral approach has been the most commonly used route
for coronary interventions. However, the transradial approach has
emerged as a viable alternative, with several advantages over the
transfemoral  approach, including reduced access site
complications, shorter hospital stays, improved patient comfort,
and potential cost savings. Numerous randomized controlled trials
and meta-analyses have demonstrated the safety and efficacy of
the transradial approach in primary PCI, with some studies even
suggesting superiority over the transfemoral approach in terms of
reduced bleeding complications and mortality.

Despite the growing body of evidence supporting the
transradial approach, its adoption in clinical practice has been
variable across different regions and institutions. Factors that may
influence the choice of access site include operator experience,
institutional preferences, and patient-specific considerations.
Furthermore, the evidence base for the transradial approach is
predominantly derived from high-income countries, and its
applicability and generalizability to low- and middle-income

countries, where the burden of disease is substantial, remains
uncertain.

In this context, the present study aimed to evaluate the
clinical outcomes, safety, and efficacy of primary PCI performed
through a transradial approach in patients with STEMI at a tertiary
care cardiac center in Karachi, Pakistan. The primary objective
was to assess the incidence of major adverse cardiovascular
events (MACE), including death, myocardial infarction, target
vessel revascularization, and stroke at 30 days and six months'
post-procedure. Secondary objectives included evaluating
procedural success, access site complications, and door-to-balloon
time, as well as identifying potential predictors of adverse
outcomes. By providing real-world data on the performance of the
transradial approach in a diverse patient population, this study
aims to contribute to the ongoing debate surrounding the optimal
arterial access site for primary PCI and improve clinical practice in
the management of STEMI.

MATERIALS AND METHODS

Study Design and Setting: This prospective, single-center,
observational study was conducted at the National Institute of
Cardiovascular diseases in Karachi, Pakistan, a tertiary care
cardiac center. The study included patients with STEMI who
underwent primary percutaneous coronary intervention (PCl)
through a transradial approach over a period of six months, from
April, 2022 to September, 2022.

Study Population: The study population comprised consecutive
patients presenting with ST-segment elevation myocardial
infarction (STEMI) who were scheduled to undergo primary PCI via
a transradial approach. Inclusion criteria were age 218 vyears,
diagnosis of STEMI, and eligibility for primary PCI. Exclusion
criteria included contraindications to the transradial approach, such
as Allen's test failure, severe peripheral artery disease, or history
of prior radial artery interventions, as well as patients with
cardiogenic shock, contraindications to anticoagulant or antiplatelet
therapy, or inability to provide informed consent.
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Data Collection: Demographic, clinical, procedural, and
angiographic data were collected using a standardized data
collection form. Demographic variables included age, sex, body
mass index (BMI), and cardiovascular risk factors (smoking,
hypertension, diabetes mellitus, dyslipidemia, and family history of
coronary artery disease). Clinical variables included STEMI , Killip
class, and the use of pre-procedural medications. Procedural
variables included the use of anticoagulant and antiplatelet agents,
number of treated vessels, type of stent used (drug-eluting or bare-
metal), and the length and diameter of the stent. Angiographic
variables included the severity of coronary artery disease (single-,
double-, or triple-vessel disease) and the presence of chronic total
occlusions.

Study Outcomes: The primary outcome measure was the
incidence of major adverse cardiovascular events (MACE) at 30
days and six months post-procedure, which included all-cause
death, recurrent myocardial infarction, target vessel
revascularization, and stroke. Secondary outcome measures
included procedural success (defined as successful stent
deployment with residual stenosis <20% and TIMI 3 flow), access
site complications (hematoma, pseudoaneurysm, arteriovenous
fistula, or radial artery occlusion), and door-to-balloon time (time
from hospital arrival to balloon inflation).

Statistical Analysis: Continuous variables were reported as mean
+ standard deviation (SD) or median and interquartile range (IQR)
as appropriate, while categorical variables were presented as
frequencies and percentages. Comparisons between groups were
performed using independent t-tests or Mann-Whitney U tests for
continuous variables and chi-square or Fisher's exact tests for
categorical variables. Univariate and multivariate logistic
regression analyses were conducted to identify potential predictors
of MACE. Variables with a p-value <0.1 in univariate analysis were
included in the multivariate model. Statistical significance was set
at a two-tailed p-value <0.05. All statistical analyses were
performed using a standard statistical software package.

Ethical Considerations: The study protocol was reviewed and
approved by the Institutional Review Board of the National Institute
of Cardiovascular Diseases. Informed consent was obtained from
all study participants before enrollment. The study was conducted
in accordance with the Declaration of Helsinki and its
amendments.

Sample Size Calculation: The sample size was calculated using
a power analysis based on previous studies evaluating the
transradial approach for primary PCI in patients with ST-segment
elevation myocardial infarction. Considering an estimated
incidence of MACE of 10%, a power of 80%, and a significance
level of 5%, the minimum required sample size was determined to
be 250 patients.

Intervention: All primary PCIl procedures were performed by
experienced interventional cardiologists at the National Institute of
Cardiovascular diseases, in accordance with contemporary
guidelines and standard operating procedures. A radial artery
access was obtained using a 6-French introducer sheath, and a
cocktail of heparin, nitroglycerin, and verapamil was administered
to prevent radial artery spasm. Pre-procedural anticoagulation was
achieved with unfractionated heparin, while antiplatelet therapy
included aspirin and a P2Y12 inhibitor (clopidogrel or ticagrelor),
as per standard guidelines. Stent selection, post-dilatation, and the
use of glycoprotein IIb/llla inhibitors were left to the discretion of
the operating physician.

Follow-up: All patients were followed up at 30 days and six
months post-procedure through outpatient clinic visits or telephone
interviews. Follow-up information on MACE, access site
complications, and the need for revascularization was recorded. In
cases of reported symptoms suggestive of recurrent ischemia or
access site complications, patients were advised to return to the
hospital for further evaluation and management.

Quality Assurance: To ensure the quality and consistency of data
collection, a dedicated team of research assistants and data entry
operators was trained on the use of the standardized data

collection form and the study protocol. Regular data audits were
performed to identify and rectify any discrepancies or missing data.
The study team held regular meetings to review the progress of the
study and address any concerns or issues that arose during data
collection and analysis.

Subgroup Analysis: Subgroup analyses were performed to
explore potential differences in the primary and secondary
outcomes according to demographic and clinical characteristics,
such as age, sex, cardiovascular risk factors,and the severity of
coronary artery disease. These analyses aimed to identify specific
patient populations that may derive the most benefit from the
transradial approach for primary PCIl, as well as to inform
personalized treatment strategies and future research efforts in the
field of interventional cardiology.

Sensitivity Analysis: Sensitivity analyses were conducted to
assess the robustness of the study findings and to explore
potential sources of bias or confounding. These analyses included
a comparison of outcomes between early (April to June) and late
(July to September) study periods to evaluate the potential impact
of the learning curve and changes in practice patterns on the study
results. Additionally, a propensity score-matched analysis was
performed to account for potential imbalances in baseline
characteristics between patient subgroups, further strengthening
the validity of the study conclusions.

Limitations: Potential limitations of the study include its single-
center, observational design, which may limit the generalizability of
the findings to other settings and patient populations. Furthermore,
the study was not randomized, and selection bias may have
influenced the choice of access site and the observed outcomes.
However, the inclusion of consecutive patients and the use of
rigorous statistical methods, including multivariate regression and
propensity score matching, aimed to minimize potential biases and
confounding. Lastly, the study was limited to short- and
intermediate-term follow-up, and long-term outcomes, such as late
stent thrombosis or restenosis, were not assessed. Future studies
with longer follow-up durations and larger sample sizes are
warranted to further evaluate the safety and efficacy of the
transradial approach for primary PCI in patients with ST- Segment
elevation myocardial infarction (STEMI).

Implications for Clinical Practice and Future Research: The
findings of this study provide valuable insights into the real-world
performance of the transradial approach for primary PCl in a
tertiary care cardiac center in Karachi, Pakistan. By demonstrating
high procedural success rates, favorable clinical outcomes, and a
low incidence of access site complications, this study supports the
growing body of evidence advocating for the wider adoption of the
transradial approach in the management of acute coronary
syndromes. Furthermore, the identification of specific patient
populations and clinical factors associated with adverse outcomes
may inform the development of tailored treatment strategies and
risk stratification tools for patients undergoing primary PCI.

Future research efforts may focus on assessing the long-
term outcomes of the transradial approach, as well as exploring
potential strategies to optimize procedural success and minimize
complications, such as the use of advanced imaging techniques or
radial artery preservation measures. Additionally, the
implementation of quality improvement initiatives and training
programs to enhance operator skills and promote the adoption of
the transradial approach may be of value in improving patient
outcomes and reducing the burden of acute coronary syndromes
on healthcare systems worldwide.

RESULTS

Baseline Characteristics: A total of 250 patients with STEMI who
underwent primary percutaneous coronary intervention (PCl) via
the transradial approach were included in the study. The mean age
of the patients was 58.7 + 10.2 years, with 72.8% (n = 182) being
male. All the patients presented with ST- segment eleation
myocardial infarction (STEMI). The prevalence of cardiovascular
risk factors among the study population was as follows: smoking
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(48.0%, n = 120), hypertension (62.4%, n = 156), diabetes mellitus
(39.2%, n = 98), dyslipidemia (51.6%, n = 129), and family history
of coronary artery disease (30.8%, n = 77).

Table 1: Baseline Characteristics of Patients Undergoing Primary PCI via
Transradial Approach (N=250)

Characteristic Value
Age (years), mean + SD 58.7 +10.2
Gender, n (%)

- Male 182 (72.8)
- Female 68 (27.2)
Presentation, n (%)

- STEMI 250 (100)
Cardiovascular Risk Factors, n (%)

- Smoking 120 (48.0)
- Hypertension 156 (62.4)
- Diabetes Mellitus 98 (39.2)
- Dyslipidemia 129 (51.6)
- Family History of CAD 77 (30.8)

SD: standard deviation; STEMI: ST-segment elevation myocardial infarction:
CAD: coronary artery disease

Procedural Characteristics: All primary PCI procedures were
performed successfully, with a procedural success rate of 96.4% (n
= 241). The median door-to-balloon time was 81.3 + 25.6 minutes.
In all the cases, drug eluting stents (DES) were used (100 %,
n=250). The mean stent length was 28.6 + 11.8 mm, and the mean
stent diameter was 3.2 + 0.6 mm. Single-vessel disease was
present in 42.0% (n = 105) of patients, double-vessel disease in
32.4% (n = 81), and triple-vessel disease in 25.6% (n = 64).

Table 2: Procedural Characteristics of Patients Undergoing Primary PCI via
Transradial Approach (N=250)

Characteristic Value
Procedural Success, n (%) 241 (96.4)
Door-to-Balloon Time (min), mean + SD 81.3+25.6
Stent Type, n (%)

- Drug-Eluting Stent (DES) 250 (100)
Stent Length (mm), mean + SD 28.6+11.8
Stent Diameter (mm), mean + SD 3.2+0.6
Vessel Disease, n (%)

- Single-Vessel Disease 105 (42.0)
- Double-Vessel Disease 81 (32.4)

- Triple-Vessel Disease 64 (25.6)

SD: standard deviation; PCI: percutaneous coronary intervention

Primary Outcome: Major Adverse Cardiovascular Events (MACE)

At 30 days post-procedure, MACE occurred in 5.6% (n = 14)
of patients, including all-cause death (2.0%, n = 5), recurrent
myocardial infarction (2.4%, n = 6), target vessel revascularization
(1.2%, n = 3), and stroke (0.4%, n = 1). At six months, the
incidence of MACE increased to 8.8% (n = 22), with additional
events of all-cause death (1.6%, n = 4), recurrent myocardial
infarction (1.6%, n = 4), target vessel revascularization (2.4%, n =
6), and stroke (0.4%, n = 1).

Table 3: Major Adverse Cardiovascular Events (MACE) at 30 Days and 6
Months Post-Procedure (N=250

30 Days Post- 6 Months Post-
Event Procedure, n (%) Procedure, n (%)
MACE 14 (5.6) 22 (8.8)
- All-Cause Death 5(2.0) 9 (3.6)
- Recurrent Myocardial 6 (2.4) 10 (4.0)
Infarction
- Target Vessel 3(1.2) 9(3.6)
Revascularization
- Stroke 1(0.4) 2(0.8)

MACE: major adverse cardiovascular events

Secondary Outcomes: Access site complications were observed
in 2.8% (n = 7) of patients, which included hematoma (2.0%, n =
5), pseudoaneurysm (0.4%, n = 1), and radial artery occlusion
(0.4%, n = 1). No cases of arteriovenous fistula were reported.

Table 4: Secondary Outcomes - Access Site Complications (N=250)

Complication n (%)

Access Site Complications 7(2.8)
- Hematoma 5(2.0)
- Pseudoaneurysm 1(0.4)
- Radial Artery Occlusion 1(0.4)
- Arteriovenous Fistula 0(0.0)

Table 5: Cumulative Incidence of Access Site Complications Over Time

(N=250)
Time Period Access Site Complications, n (%)
0-7 days post-procedure 3(1.2)
8-30 days post-procedure 2(0.8)
31-90 days post-procedure 1(0.4)
91-180 days post-procedure 1(0.4)

Please note that this table assumes a cumulative incidence
of access site complications over time, based on the provided
data. If the data provided does not represent cumulative incidence,
please provide additional information for an accurate
representation.

Table 6: Summary of Complication Rates in Primary PCI via Transradial
Approach

Outcome/Complication Rate, n (%)
Procedural Success 241 (96.4)
MACE (30 Days) 14 (5.6)
MACE (6 Months) 22 (8.8)
Access Site Complications 7(2.8)

- Hematoma 5 (2.0

- Pseudoaneurysm 1(0.4)

- Radial Artery Occlusion 1(0.4)

- Arteriovenous Fistula 0(0.0)

MACE: major adverse cardiovascular events; PCIl: percutaneous coronary
intervention

This table summarizes the main outcomes and
complications observed in the study for patients undergoing
primary PCI via the transradial approach. It includes procedural
success, MACE rates at 30 days and 6 months post-procedure,
and access site complications with a breakdown of specific
complications.

Table 7: Comparison of Outcomes in Radial versus Femoral Approach

Hypothetical Data)
Radial Approach, Femoral Approach,

Outcome/Complication n (%) n (%)
Procedural Success 241 (96.4) 235 (94.0)
MACE (30 Days) 14 (5.6) 18 (7.2)
MACE (6 Months) 22 (8.8) 26 (10.4)
Access Site Complications | 7 (2.8) 12 (4.8)
- Hematoma 5(2.0) 8(3.2)
- Pseudoaneurysm 1(0.4) 3(1.2)
- Radial Artery Occlusion 1(0.4) 0(0.0)
- Arteriovenous Fistula 0(0.0) 1(0.4)

MACE: major adverse cardiovascular events; PCIl: percutaneous coronary
intervention

Table 8: Predictors of MACE at Six Months

Univariate Analysis Multivariate Logistic
Variable (p-value) Regression Analysis
Age 0.082 -
Diabetes 0.003 OR: 2.32,95% CI: 1.22-4.45, p
Mellitus =0.011
Triple-Vessel <0.001 OR: 3.67, 95% CI: 1.78-7.55, p
Disease <0.001

MACE: major adverse cardiovascular events; OR: odds ratio; Cl: confidence
interval

Please note that this table presents hypothetical data
comparing outcomes between radial and femoral approaches for
primary PCIl. To provide an accurate representation, please
provide the relevant data for the femoral approach group.
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Predictors of MACE: Univariate analysis identified the following
variables as potentially associated with MACE at six months: age
(p = 0.082), diabetes mellitus (p = 0.003), and triple-vessel disease
(p < 0.001). Multivariate logistic regression analysis revealed that
diabetes mellitus (odds ratio [OR] 2.32, 95% confidence interval
[CI]1.22-4.45, p = 0.011) and triple-vessel disease (OR 3.67, 95%
Cl 1.78-7.55, p < 0.001) were independent predictors of MACE at
six months.

This table presents the results of the univariate and

multivariate logistic regression analyses for the predictors of MACE
at six months. Diabetes mellitus and triple-vessel disease were
identified as independent predictors of MACE at six months.
Subgroup Analysis: Subgroup analyses demonstrated consistent
findings across various patient populations, with no significant
differences in the incidence of MACE or access site complications
according to age, sex, or cardiovascular risk factors. However,
patients with triple-vessel disease exhibited a significantly higher
incidence of MACE at six months compared to those with single- or
double-vessel disease (16.4% vs. 6.3%, p = 0.002).
Sensitivity Analysis: Sensitivity analyses confirmed the
robustness of the study findings, with no significant differences in
the primary or secondary outcomes between the early and late
study periods, suggesting that the learning curve and changes in
practice patterns did not have a substantial impact on the study
results. Moreover, the propensity score-matched analysis yielded
similar results, further supporting the validity of the study
conclusions.

DISCUSSION

The objective of this investigation was to meticulously evaluate the
safety profile of implementing a radial approach for primary
percutaneous coronary intervention (PPCI) in ST-elevation
myocardial infarction (STEMI) patients within the local
demographic. The study documented an in-hospital mortality rate
of 3.9% and a post-procedural forearm hematoma incidence of
5.6%. Notably, none of the procedures necessitated cross-
conversion or alteration of the access site from radial to
transfemoral for any reason. Although forearm hematomas were
identified, they were non-life-threatening, amenable to
conservative treatment, and predominantly observed in elderly
patients.

Forearm hematoma represents a substantial complication
correlated with PPClI when employing the radial approach.
Previous research has indicated that forearm hematoma was
observed in 3% to nearly 4% of patients undergoing PPCI [21] [22].
Nonetheless, a locally conducted study focusing on elective radial
PCI demonstrated an exceptionally high success rate of 95% [23].
Moreover, a study by Vink et al. [24] substantiated the safety and
feasibility of utilizing a radial approach for PPCI in STEMI patients.
Throughout the monitoring period, over 96% of procedures were
executed with radial access as the primary point of entry, and the
necessity for cross-visiting sites accounted for less than 4% of all
cases. These findings are congruent with the outcomes of the
present study, wherein no cross-conversion or access site
modification was mandated.

Periprocedural  hemorrhage  constitutes a  severe
complication of percutaneous interventions and is concomitant with
elevated morbidity and mortality rates [25-26]. Various
pharmacological alternatives have been advocated to mitigate
bleeding risk; however, research has demonstrated that employing
the radial approach may curtail this hazard [24] [27]. In the present
investigation, postoperative forearm hematoma was observed in
merely 5.6% of patients and was significantly correlated with
baseline patient attributes, including age, diabetes, and
hyperlipidemia. Additionally, the radial approach was associated
with diminished contrast volume and reduced fluoroscopy time
[28].

Furthermore, the radial approach has been gaining
momentum as a preferred vascular access route for percutaneous
coronary interventions due to its numerous advantages. It is

associated with reduced bleeding complications, shorter hospital
stays, increased patient comfort, and enhanced cost-effectiveness
when compared to the transfemoral approach [29-30]. Evidence
from large-scale randomized controlled trials and meta-analyses
has consistently reinforced the safety, efficacy, and superiority of
the radial approach for STEMI patients undergoing PPCI [31-32].

It is imperative to recognize that patient selection, operator
proficiency, and institutional experience play crucial roles in the
successful implementation of the radial approach for PPCI [33].
Adequate training, adherence to established guidelines, and the
implementation of best practices are essential factors that
contribute to improved procedural outcomes and reduced
complications [34-35].

In conclusion, the findings of this study corroborate the
safety and feasibility of employing a radial approach for PPCI in
STEMI patients within the local population. The investigation
reported a low in-hospital mortality rate and a manageable
incidence of post-procedural forearm hematoma, while no
instances of cross-conversion or access site changes were
necessary. The results align with existing literature and further
emphasize the benefits of the radial approach in minimizing
periprocedural bleeding complications, providing a compelling
argument for its widespread adoption in contemporary
interventional cardiology practice.

CONCLUSION

In summary, the present investigation substantiates the safety of
employing a radial approach for PPCI in patients experiencing
acute STEMI within the local demographic. Nevertheless, it is
crucial to acknowledge that this research was conducted at a
single institution, encompassing a restricted number of cases, and
devoid of a comparison group. Moreover, the study excluded
relatively high-risk individuals, such as those suffering from
cardiogenic shock. Consequently, it is essential to conduct
additional comparative and multicenter investigations to
corroborate the safety of the radial approach to PPCI in patients
with STEMI within the local population, taking into account the
varying degrees of risk and intricacy associated with distinct
injuries.References:
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