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Abstract

Introduction: This procedure has evolved to be a popular criterion in elective percutaneous coronary
intervention (PCI) thus providing a reliable approach to managing stable coronary artery disease.
However, it remains a concern to establish the frequency and the factors that determine complications
that are linked with this strategy.

Objectives: To assess the rate of adverse outcomes evolving from the transulnar approach in this
population of patients who underwent elective PCI and to determine the factors which affect it.
Materials and Methods: This work was conducted in the Fatima Jinnah Medical University/ Sir
Ganga Ram Hospital, Lahore, Pakistan for the six month duration of this cross-sectional study. Patient
records of three hundred patients admitted for elective PCI were used in the study. Both demographic
and clinical data and procedural data were recorded and major clinical events were defined as
bleeding, myocardial injury and vascular complications.

Results: Of 300 patients, 23% had complications, while 12% had bleeding and 8% had myocardial
injury. Hemodynamic instability, advance age, raised inflammatory markers and increased clotting
time were highly significant to adverse occasions.

Conclusion: The concept of transulnar approach in elective PCI is feasible but requires certain
measures to be implemented for the optimization of procedural results.

Keywords: transulnar approach, percutaneous coronary intervention, complications, bleeding,
myocardial injury, risk assessment.
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INTRODUCTION

Nevertheless, despite promising percutaneous coronary intervention (PCI) results, the translunar
approach has appeared as an essential technique in "classical” modern cardiology, including for
patients with elective PCI. This conservative approach is familiar for the stabilization of chronic stable
angina pectoris, the resolution of clinical consequences, and the enhancement of general patient
experience and quality of life (1). However, the difficulties involved with the ‘translunar approach,”
in terms of the number of procedure-based factors and risks involved, need to be better addressed to
improve patients' clinical status and their early post-operative rehabilitation (2). One of these
strategies includes the ability to carefully manage the risks of full anticoagulant agents and regimens,
bleeding, myocardial injury, and technical complications with the benefits of the approach, thus
requiring the development of customized risk management strategies for this approach (3). As
demonstrated in previous works by Berkowitz et al. and Ramotowski et al., it is crucial to establish
personalized innate anticoagulation strategies primarily due to the delicateness of treatment balancing
during PCI (2, 3).

Left ventricular myocardial damage continues to be a concern in elective PCI, as it has been shown
to be related to both short- and long-term endpoints. In another observational study, planned or
unplanned PCI, Silvain et al. pooled patient-level data signifying a significant relationship between
procedural myocardial injury infarction and mortality (3). Zhou et al. built upon this, delineating
factors linked to periprocedural myocardial injury, including lesion complexity and inflammatory
biomarkers, which inform clinical strategies to reduce risk (4). In addition, Mayer et al. investigated
the use of novel therapeutic agents such as Revacept and showed that it had the potential to lower
platelet activation whilst not worsening bleeding profiles, representing a potential progression in the
care for patients undergoing PCI (5). Concerning outcomes in patients with heart failure, the effect of
PCI has been extensively discussed. In this study, Parikh et al. showed that even with these procedural
intricacies, PCI can result in clinically important improvements in function and quality of life when
done on patients with stable ischemic heart disease (6). On the other hand, Waldo et al. also found
that they found differences and even variations in the length of hospital stay depending on the
prevailing healthcare setting and, more specifically, whether or not they were in a VA hospital or
community care setting with regard to the complications (7). These observations assume special
significance for the need to fine-tune procedural circumstances and sustain the cohesiveness and
standardization of care processes.

Another issue in elective PCI was caused by COVID-19, the pandemic of which impacted various
aspects of the (cardiac) surgeries. Keskin et al. investigated whether it was appropriate to delay
effective interventions during the pandemic or not and said that timely interventions are vital to avoid
the disease’s progression in chosen patients. But, at the same time, they pointed out that strong
infection preventive standards have to be maintained to protect the patient as well as the healthcare
professionals (8). This period also observed an enhancement in the patient-reported outcomes where
Saxon et al. demonstrated differences between physician-estimated and patient-reported angina and
pointed out the need for congruency (9). Overall, explanations regarding the generalisability of PCI
have been offered by meta-analysis studies. To overcome this limitation, Chacko et al. post hoc
divided the population based on stable and unstable CAD and observed that PCI has a favorable effect
on mortality and myocardial infarction. But they reported that the degree of benefit was still different,
which meant that individualised therapeutic approaches were required to be employed (10). Intensive
antiplatelet therapy has become a cornerstone in this regard, with Galli et al. demonstrating the
superiority of such an approach over standard therapy in terms of decreasing thrombotic events but
with decreased bleeding risks (11).

Both patient characteristics and the indication for PCI are fundamental factors that define the PCI risk
profile. There was a trend of providing the patient with better satisfaction and a lower complication
rate found by Yang et al. while noting that there was an alignment of procedural indications with the
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patient-reported outcome (12). Nichita-Brendea et al. also extended the knowledge about the timing
of revascularization in multivessel coronary artery disease, reporting that full revascularization during
the index hospitalization had better outcomes than staged revascularization (13). Other papers have
also found inflammation biomarkers as predictive factors for complications. Zhao et al. noted that
increased inflammatory biomarkers were found to be directly linked with periprocedural myocardial
infarction, indicating that anti-inflammatory management of patients at high risk of this complication
may enhance their prognosis (14). Last, Sun et al. compared the long-term results of PCl and CABG,
stating that although the two methods have their advantages, the use of PCI was more effective for
patients with severely reduced left ventricular ejection fraction as the less invasive method showed
almost similar effect (15).

Finally, the role of the transulnar approach in elective PCI interventions is considered the most
important area of discussion and investigation. Due to these complications the management of RE
requires a multidisciplinary team in order to achieve the best results both in terms of safety and
efficiency of the procedure. From the findings, in the current studies, more focus has been placed on
patient-tailored approaches, rational evidential decision-making processes, and advances in
medication and process methodologies. By consistent improvement of research studies and
modification of the established best practices, the field can progress toward better and more efficient
PCI interventions.

Objective: To evaluate the prevalence and predictors of complications associated with the transulnar
approach in patients undergoing elective percutaneous coronary intervention (PCI), focusing on
outcomes and risk mitigation strategies for improved patient care.

MATERIALS AND METHODS
Study Design: Cross sectional

Study setting: The study was conducted at Fatima Jinnah Medical University/ Sir Ganga Ram
Hospital, Lahore, Pakistan, a tertiary care hospital specializing in cardiac procedures.

Duration of the study: The study spanned six months, from June 2023 to November 2023, allowing
sufficient time for data collection, analysis, and interpretation.

Inclusion Criteria

This study only included patients, 18 years and older, who had elective PCI performed using the
transulnar approach during the study period. Patients, 60 years or older, with stable coronary artery
disease, clear indication for PCI, and complete chart information were considered for study. The use
of data that is collected retrospectively has also had the consents given for its usage.

Exclusion Criteria

Patients who underwent urgent or emergency PCI, patients with missing clinical records or poor
clinical status including newly diagnosis of active malignancy or other severe systemic diseases were
excluded so as to maintain the accuracy and the comparative studies of these elective patients.

Methods

A descriptive research method was adopted in the study in a retrospective manner involving patients
who underwent elective PCI through the transulnar approach at NICVD Karachi. Data of patients who
met the inclusion criteria were retrieved from patients’ records, which captured demographic, clinical,
and procedural characteristics. Information on possible confounding factors, including age at onset,
gender, other illnesses, and medication taken, were also recorded. The type of stent implanted and the
use of anticoagulation in the procedure were also determined together with the time taken in the
procedure. The bleeding diathesis, periprocedural myocardial injury, and vascular access site
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complications were assessed based on the patient’s charts and laboratory reports after the procedure.
For correlation purposes, records on inflammatory markers and activated clotting times were also
analyzed. The data analysis was done by SPSS computer software and the categorical data rate from
frequency with a percentage while the continuous data rate from the mean then the standard deviation.
Chi-square and t-tests are used to determine relations and the significance level used was 0.05.
Permission to conduct the study was sought from the institutional review board.

RESULTS

A total of 300 patients who underwent elective PCI using the transulnar approach were included in
this study. The mean age of the patients was 62.4 + 10.2 years, with a male predominance (67%).
Most patients had stable coronary artery disease (84%), while the remaining had angina refractory to
medical management. Table 1 summarizes the baseline demographic and clinical characteristics of
the study population.

Table 1: Baseline Characteristics of the Study Population

Characteristic Value
Mean Age (years) 62.4 £10.2
Male (%) 67
Diabetes Mellitus (%) 38
Hypertension (%) 56
Smokers (%) 21

The prevalence of procedural complications was 23%, with bleeding complications (12%) being the
most common. Periprocedural myocardial injury occurred in 8% of patients, while vascular access
site complications were noted in 3%. The incidence of major adverse cardiac events (MACE) was
2%. Bleeding complications were primarily minor hematomas, while no cases of fatal bleeding were
observed. Table 2 provides a breakdown of complications.

Table 2: Procedural Complications

Complication Incidence (%)
Bleeding (minor) 12
Periprocedural Myocardial Injury 8

Vascular Access Site Issues 3

Major Adverse Cardiac Events 2

A subgroup analysis revealed that patients with elevated inflammatory biomarkers had a higher risk
of periprocedural myocardial injury (p=0.03). Similarly, those with prolonged activated clotting times
showed an increased likelihood of bleeding complications (p=0.01). Table 3 compares outcomes
based on the presence of elevated inflammatory markers.

Table 3: Outcomes Based on Inflammatory Markers

Outcome Elevated Normal o-value
Markers (%) Markers (%)
FI\)/T)r/Ic)p(:re(l)rfji(;:JT?l;ury 15 > 0.03
Bleeding Complications 20 8 0.01
MACE 3 1 0.20
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The findings underscore the importance of personalized risk assessment, particularly in patients with
elevated inflammatory markers or coagulopathy, to optimize procedural safety. Adjusting
anticoagulation protocols based on real-time parameters and using imaging techniques for vascular
access can significantly reduce complication rates. Lastly, while the transulnar approach in elective
PCI is generally safe, a subset of patients remains at higher risk for complications. These results
emphasize the need for proactive risk mitigation strategies, targeted therapeutic adjustments, and close
post-procedural monitoring.

DISCUSSION

The transulnar approach in the management of stable coronary artery disease has made elective
percutaneous coronary intervention (PCI) feasible. However, this technique is not without its
disadvantages, more so in procedural square miles. To this end, the present study increases
understanding of the complication rates related to the transulnar approach and enlightens aspects of
its risk factors and possible solutions. Without a doubt, hemorrhagic side effects were identified to be
the most prevalent adverse events in this study, whereby 12% of the patients presented bleeding
complications. This finding is consistent with prior studies highlighting the bleeding concern with
PCI because of anticoagulation therapy. Berkowitz et al. have shown that using fixed doses of heparin
may decrease bleeding risks as much as using ACT-guided dosing yet retain similar efficacy in
anticoagulation management; this underscores the need to standardize the practice of anticoagulation
(1). In a similar vein, Ramotowski et al. observed that increased activated clotting time-definition of
anticoagulation activity is associated with increased bleeding risk, so real-time monitoring is crucial
for minimizing bleeding episodes (2).

Another acute periprocedural complication of elective PCI is periprocedural myocardial injury, which
occurs in 8% of patients. This condition has been described in the literature, and Silvain et al., have
highlighted Its relationship with long-term mortality and morbidity (3). Zhou et al. have pointed out
factors that predispose to myocardial injury, such as lesion complexity, increased inflammatory
response, and longer procedure time (4). Such results indicate that better stratification of high-risk
patients prior to the procedure would allow clinicians to either avoid certain procedure time-
consuming steps or use more detailed imaging of target vessels to improve stent positioning.
Complication prevention has also been discussed concerning novel therapeutic agents. Mayer et al.
studied the role of receipt, a platelet glycoprotein VI antagonist, in dampening platelet activity and
periprocedural adverse effects. Based on these findings, they conclude that Revacept may replace
traditional anti-platelet therapies, especially in high-risk bleeding patients (5). Implementation of such
innovations to become part of a normal operation should enhance electoral patients’ PCI process.

The differences in outcomes mean that the institutional practices and the resources available within
respective healthcare facilities come into focus. Waldo et al. noted that complication rates differ
between Veterans Affairs and community care institutions and indicate that better protocols and
training are needed to improve procedural safety in dissimilar environments (7). Furthermore, Keskin
et al. analyzed the effects of COVID-19 on elective PCI and concluded that delay in intervention
might be associated with poor prognosis in patients with stable CAD. This emphasizes the need to
keep elective surgery up to date, especially when blockages occur, such as public health concerns,
and reducing up-to-date care whilst enforcing strict infection control standards (8).

Both the selection of patients and risk assessment of patients are very important in the determination
of the success of PCI. Yang et al. highlighted the role of procedural concordance to patients’
expectations and demonstrated that this model enhanced satisfaction and minimized complications
(12). Such insights have suggested that PCI should ideally be centered around the patient where key
management strategies would depend on patients’ risk and volition. In addition, in patients with
multivessel coronary artery disease, Nichita-Brendea et al. underlined the advantages of performing
complete revascularization during the index hospital admission. Although this approach can be
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expensive, the studies suggest that the risk of further interventions and enhanced adverse outcomes
will be minimized in the future.

There is an interesting development of inflammatory biomarkers that act as significant markers of PCI
complications. Zhao et al. showed that elevated markers were rather associated with
periprocedentially occurring myocardial infarction and that addressing the underlying inflammation
may reduce the consequences in high-risk patients (14). These results support the emerging literature
on how the lack of mitigation of systemic inflammation leads to negative effects on cardiovascular
health. Integrating biomarker assessment into routine pre-procedural risk evaluation could potentially
improve utility and planning for therapeutic interventions. The long-term prognostic differences and
benefits of PCI as an intervention compared with other interventions like CABG are still debatable.
Similar to that in patients with moderately reduced LVEF, Sun et al. observed STE-ACS patients with
severely reduced LVEF to have comparably equivalent long-term survival irrespective of the choice
between PCI and CABG, while the less invasive nature of PCI was a particular advantage (15).

The study also discusses the importance of the therapeutic management of bleeding risk. Optimized
anticoagulation regimens are imperative, especially when dealing with high bleed-risk patients. Galli
et al. have shown how guided antiplatelet therapy is superior to conventional strategies in preventing
thrombotic events with no significant additional risk of bleeding (11). Incorporating such
individualized approaches effectively into common clinical practice could potentially decrease
adverse event rates and increase patient outcomes. Last, the conclusion of this work supports the
ongoing debate on strategies to address the lack of integrated cooperation between varied fields in
PCI patients’ care. This process can be safety optimized through a team-based approach that includes
interventional cardiology physicians, anesthetists, and nurses who could make strong
recommendations on methods of managing post-procedural patients. The potential of additional
imaging and diagnosis equipment, including intravascular ultrasound and fractional flow reserve, can
also improve stent placement and the rate of adverse outcomes.

Lastly, the transulnar approach in elective PCI is mostly safe and effective, but catastrophic risks,
including bleeding or myocardial injury, are always a possibility. Findings from this study have
implications for the need to develop individualized clinical management plans, specific mechanisms
for anticoagulation, biomarker-based risk assessment, and utilization of novel compounds. The
dissemination of institutional practices and guaranteeing the availability of protocols at the right time
and under conditions that would supposedly make them difficult to access, such as during the COVID-
19 outbreak, is especially important for enhancing results. Future studies and development in the field
will only enhance the safety and clinical benefits of PCI patients with coronary artery disease.

CONCLUSION

In the elective PCI, the translunar approach provides a reasonable strategy for managing stable
coronary artery disease, but it comes with some hurdles. In this work, data revealed a procedural
complication rate of 23 percent, with bleeding emerging as the most frequent complication,
myocardial injury, and vascular access site complications closely trailing behind. Increased blood
levels of inflammation and visibility of markers for clotting were found to significantly increase the
risk of adverse outcomes, and the role of individual risk assessment and management was further
underlined. To enhance this probability, it is essential to conduct a proper preoperative assessment,
appropriate individualized anticoagulation management, and real-time control of various parameters
during percutaneous interventions. Additional improvements in imaging, as well as the development
of new therapeutic compounds, could still reduce complications and enhance procedural safety. This
work underlines the necessity of using the team approach, pinpointing the individual risks of each
patient in case. Future investigations should aim to optimize the procedural approaches, evaluate
novel management strategies regarding anticoagulation, and discover other prognostic indicators to
provide further stratification. With these strategies, the PCI could further enhance the safety and
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effectiveness of the treatment so that patients with coronary artery disease receive the best possible

care.
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