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greater comfort to patients, it is associated with
fewer access-site complications and allows earlier mobilization after the
procedure. The findings of this study verified suitable radial artery patency
rates after PCl, indicating that the transradial approach can be used
effectively without significantly compromising vascular integrity. A low
frequency of bleeding-related complications was also observed, further
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supporting the safety of this access technique in routine clinical practice.
Most participants included in the study were male, a finding that is
consistent with the higher prevalence of coronary artery disease reported
among men in many populations. Age-related differences were also noted
during data analysis. Advancing age is commonly associated with structural
changes in blood vessels, including increased arterial stiffness and reduced
elasticity. These factors may influence the ease of arterial access and
procedural outcomes. Although older patients may present additional
technical challenges, the results of the present study suggest that
successful transradial intervention can still be achieved across different age
groups when appropriate procedural measures are followed. The findings
also draw attention to anatomical variations among female patients.
Smaller radial artery diameter may increase the likelihood of vasospasm
and make vascular access more challenging in some cases. Careful patient
assessment before the procedure and appropriate selection of equipment
may help reduce these difficulties. Consideration of individual patient
characteristics remains important for optimizing procedural success and
minimizing complications. Overall, the results of this study support the
continued use of the transradial approach for coronary interventions. Its
favorable safety profile, combined with high radial artery patency rates and
reduced bleeding complications, makes it a reliable option for PCl. The
findings contribute to the growing body of evidence supporting transradial
access as an effective alternative to the transfemoral approach in
contemporary interventional cardiology practice.

INTRODUCTION

Cardiovascular diseases (CVDs) remain a leading cause of mortality worldwide,
particularly in developing countries where healthcare resources are limited.
Coronary artery disease is a major contributor to this burden, and coronary
angiography and percutaneous coronary intervention (PCl) are routinely
performed for its diagnosis and treatment. The choice of vascular access site
during these procedures plays a key role in patient outcomes, particularly in
terms of complications and arterial integrity [1].

Traditionally, the femoral artery was the preferred access route; however, the
transradial approach has become increasingly popular due to its lower
complication rates, reduced bleeding risk, and improved patient comfort.
Patients undergoing radial access can mobilize earlier, making it a widely
accepted standard in contemporary interventional cardiology [2]. Despite
these advantages, radial artery occlusion (RAO) remains the most common
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complication following transradial procedures, often occurring silently due to
collateral circulation maintaining hand perfusion [3].

Although RAO is frequently asymptomatic, its clinical importance is significant
because the radial artery is often required for future interventions or as a
conduit in coronary artery bypass grafting (CABG). Loss of radial patency may
therefore limit future therapeutic options, emphasizing the importance of
vessel preservation [4]. To address complications associated with proximal
radial access, distal radial access via the anatomical snuffbox has been
introduced as an alternative technique, potentially reducing proximal vessel
occlusion while maintaining procedural effectiveness [5].

Current evidence highlights that radial artery patency is influenced not only by
access site selection but also by procedural and pharmacological factors. The
use of patent hemostasis, appropriate sheath-to-artery ratio, and adequate
intra-procedural anticoagulation (e.g., unfractionated heparin >5000 IU) are
key determinants of reduced RAO risk [7]. Recent studies also suggest that
distal transradial access may not significantly reduce RAO compared to
conventional access, as occlusion rates remain comparable between
techniques [8].

Over the past two decades, increasing adoption of transradial intervention has
been driven by improved safety profiles, particularly reduced bleeding and
mortality after acute myocardial infarction [9]. However, structural changes in
the radial artery following catheterization, including intimal thickening and
luminal narrowing, may compromise its long-term usability for future
procedures or bypass grafting [10].

Evidence indicates that RAO is primarily caused by mechanical injury and
post-procedural thrombosis, highlighting the importance of ultrasound-
guided access, weight-adjusted heparin administration, and optimized
hemostatic techniques to preserve arterial flow [11]. Sheath-to-artery ratio has
also been identified as a significant predictor of occlusion, particularly in
patients with smaller arterial diameters, underscoring the need for
appropriately sized equipment and the “slender approach” [12].

Although transradial access is generally safe, RAO continues to occur and is
often underdiagnosed without imaging. Doppler ultrasonography is
considered the most reliable method for assessing post-procedural radial
artery patency, as clinical tests may miss partial or asymptomatic occlusions
[19]. Preventive strategies, including adequate anticoagulation, patent
hemostasis, and reduced compression time, have been shown to significantly
reduce RAO incidence [20,21].
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RAO has important long-term consequences, as it may limit future use of the
radial artery for CABG or arteriovenous fistula creation in patients with chronic
kidney disease [17]. Despite growing evidence, regional data on radial artery
outcomes remain limited, particularly in developing regions such as Khyber
Pakhtunkhwa, Pakistan, highlighting the need for localized research [15].
Therefore, this study aims to evaluate radial artery patency following
transradial procedures and to identify factors associated with radial artery
occlusion, with the ultimate goal of improving future vascular outcomes and
preserving radial artery function.

Methodology

This research used a cross-sectional design to assess patients after transradial
cardiac procedures. The study focused on the early post-procedural period to
evaluate radial artery patency and immediate outcomes without long-term
follow-up. This approach allowed consistent data collection from all
participants and provided a clear understanding of short-term results and the
relationship between access technique and post-procedural outcomes.

The study was conducted in the catheterization laboratory of a tertiary care
hospital in Peshawar, Khyber Pakhtunkhwa, which routinely performs coronary
angiography and PCl and serves a large cardiac patient population. Patients
who met the eligibility criteria and underwent transradial procedures during
the study period were included.

A total of 163 patients were enrolled in the study, calculated using a 95%
confidence level, 5% margin of error, and an estimated prevalence of 12%
from previous studies. This sample size was considered sufficient for reliable
results.

Patients aged 40 to 60 years who had undergone transradial cardiac
procedures in the post-intervention phase were included, while those
undergoing transfemoral procedures or falling outside the specified age range
were excluded.

Results

Overall Radial Artery Patency

This research comprised 163 individuals who had transradial cardiac
operations. Following the surgery, the Allen test was used to evaluate radial
artery patency. Of the 163 individuals, 77 (47.2%) had radial artery blockage
and 86 (52.8%) had a patent radial artery. 47.2% of radial arteries were
occluded overall. Patients with patent radial arteries were 50.8 + 12.0 years old
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on average, whereas those with occluded radial arteries were 51.9 + 9.1 years
old. The group as a whole had a median age of 55.

Overall Radial Artery Patency Rate (N = 163)

TABLE.O1. Radial Artery Status Frequency (n) Percentage (%)

RADIAL ARTERY STATUS FREQUENCY (n) PERCENTAGE (%)
PATENT 86 52.8%
OCCLUDED 77 47.2
TOTAL 163 100.0%

Table 1 presents the radial artery status across a sample size of 163
observations, classifying the results into percentages and frequencies. Of the
entire sample, 86 instances, or 52.8% of the total, had radial arteries that were
still patent. On the other hand, it was discovered that the remaining 77
instances, or 47.2%, were obstructed. These two groups together make up the
whole dataset that was assessed for the study.

Fig.01
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Number of Patients

Radial Artery Patency After Transradial Procedures
N = 163 patients

86
(52.8%)

Patent

77
(47.2%)

QOccluded

Positive = Patent | Negative = Occluded

Fig. 1: The main study results for 163 participants are summarized in this bar
graph. It reveals that 47.2% (n=77) of the group had occlusion and 52.8%
(n=86) had radial artery patency. The graph clearly illustrates how the two
clinical outcomes after transradial surgeries are distributed about equally.

Patient Characteristics by Radial Artery Patency

TABLE NO 02: Patient Characteristics According to Radial Artery Patency

Status
CHARACTERIST PATENCY OCCLUDED TOTAL P-

(N= 16) VALUET
AGE (YEARS) 0.64
MEAN + SD 508 + 12.0 519 + 9.1
MEDIAN 55 52 55
GENDER, n (%) 0.049
MALE 46 (57.0) 55 (71.4) 104 (63.8)
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FEMALE 37(43.0) 21(27.3) 58(35.6)
PROCEDURE 0.372
TYPE,n (%)

PCl 38 {44.2) 35(45.5) 73(44.8)
ANGIOGRAGHY 19 23(29.9) 42(25.8)

OTHER 29(33.7) 19(24.7) 48(29.4)a

Patients with patent vs occluded radial arteries did not substantially vary in
age or type of operation ($p = 0.64$ and $p = 0.3729, respectively), according
to Table 2. PCI was the most common procedure in both groups. There was a
noticeable difference between males and females, which was statistically
significant (p = 0.049). Females showed higher radial artery patency rates
(43.0%), while males had more cases of occlusion (71.4%).
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The age distribution of patients with patent and occluded radial arteries is
compared in Figure 2's density plot. The group with blocked radial artery
shows a noticeable smaller rise in cases in the late 40s, but in both groups
most patients are clustered around the age of 60. This illustrates how each

clinical outcome frequency varies by age group.
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Radial Artery Patency Rate by Gender

Proportion of Patent vs Occluded Artery
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Fig.3 This 100% Stacked Bar Chart compares artery status between genders. It
shows that females have a higher proportion of patent (green) arteries than
males, while the male group exhibits a larger relative share of occlusions
(orange).
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Radial Artery Patency Rate by Procedure Type

Proportion of Patent vs Occluded Artery
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Fig.4 This 100% Stacked Bar Chart displays the patency rates for different
procedures. It shows that Angiography has the highest proportion of
occluded (orange) arteries, while the Others category shows the highest rate
of patent (green) cases. This comparison highlights which procedure types

were most associated with arterial occlusion.

Factors Associated with Radial Artery Patency Multivariable Analysis

TABLE NO.03. Multivariable Logistic Regression Analysis of Factors Associated
with Radial Artery Patency
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VARIABLLE ADJUSTED P-VALUE p- VALUE
95% CI1

AGE (per year 0.991 0.953 -1.030 0.64
increase)

GENDER

MALE 1 REFRENCE

FEMALE 0.499 0.244 - 0.999 0.053

PROCEDURE
TYPE

PCI 1 REFRENCE

ANGIOGRAPGHY 1,418 0.647 —3.148 0.385

OTHERS 0.756 0.294 — 1.907 0.555

Note: Outcome variable = Patent vs Occluded radial artery. Adjusted Odds
Ratio (OR) < 1 indicates higher likelihood of maintaining patency.

Fig.05 combined plot
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Summary of Key Findings

Following transradial surgeries, the total rate of radial artery blockage was
47.2%.

Radial artery patency was more common in women than in men, with a
marginally significant correlation (Fisher's Exact Test, p = 0.049).

Neither univariate nor multivariable analysis revealed a significant correlation
between radial artery patency and age or the kind of operation (PCl,
Angiography, or Others)

RESULT DISCUSSION

58% of the patients included for this radial artery patency investigation were
female and 104% were male. When the cases were assessed for patency
outcomes, it was found that 21% of females had negative radial artery patency
and 37% had positive radial artery patency. Male patients, on the other hand,
had 55% negative results and 49% favorable results.The current data
investigate the relationship between radial artery patency and age after
transradial operations. Although the association is not absolutely linear, a
distinct pattern starts to show when the findings are analyzed across age
groups. Nearly all instances show favorable patency results in the younger age
ranges, especially in the twenties and early thirties. Younger patients tend to
have fewer negative outcomes after transradial procedures. In most cases,
their radial arteries are healthy and more elastic, so they recover easily after
cannulation. Long-term diseases are also less common in this group, which
may explain the better results. In patients around 40 to 55 years of age, a
slight change in pattern is usually seen. Most still have good radial artery
patency, but a small number may show reduced or poor outcomes. This could
be due to early vessel changes that develop with age, such as mild loss of
elasticity or early atherosclerotic changes. These changes are not usually
severe, but they can still affect how the artery responds after the procedure. In
older patients, especially those near 60 years, negative outcomes are seen
more often compared to younger groups. Even then, many patients still
maintain a patent radial artery. Age-related factors such as stiff blood vessels,
thickened vessel walls, and common conditions like diabetes or hypertension
may contribute to these results. Overall, most patients in all age groups still
show positive outcomes. This suggests that the transradial approach remains a
safe method across different ages. At the same time, the findings indicate that
extra care during the procedure and aftercare becomes more important as
patient age increases.

Disscussion on radial artery patency

In transradial cardiac surgeries, radial artery patency is essential because loss
of patency might limit future vascular access and result in problems such
radial artery blockage. Maintaining arterial patency is still a clinical problem,
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despite the transradial approach's widespread preference because to lower
bleeding risks and better patient comfort. Radial artery patency is influenced
by a number of variables, including patient-related characteristics such
vascular size and comorbidities, as well as operative methods, compression
duration, and anticoagulant administration. Because of their smaller radial
artery diameter and greater vascular sensitivity, female patients may be more
vulnerable to decreased patency rates, which may lead to higher rates of
occlusion or spasm. However, male patients may have patency loss because to
hemodynamic or procedural variables, even though their vessels are typically
bigger. Future procedures may be greatly impacted by radial artery non-
patency, especially in patients who need frequent catheterization or are being
investigated for coronary artery bypass grafting, where the radial artery may
operate as a conduit. Keeping the radial artery healthy after the procedure is
very important. It helps in preventing complications and also keeps future
treatment options open for the patient. For this reason, attention should be
given to how the procedure is performed and how the patient is managed
afterwards. Simple steps during and after the procedure can make a difference.
Using proper anticoagulation, applying gentle technique to avoid injury to the
artery, and following correct hemostasis methods all help in reducing the risk
of radial artery occlusion. Care after the procedure is also important, especially
monitoring the puncture site and checking for any early signs of reduced
blood flow. Patient awareness also plays a role. When patients are informed
about what to watch for and when to report symptoms, problems can be
identified earlier. Regular observation by healthcare staff can also help in
detecting issues before they become serious. Overall, better outcomes are
achieved when careful technique during the procedure is combined with good
post-procedure care and patient monitoring. These simple measures can help
maintain radial artery patency and improve long-term results in patients
undergoing transradial intervention.

CONCLUSION

This study shows that keeping the radial artery open after transradial
procedures is a key because it preserves future access for cardiac procedures
and helps reduce vascular complications. The results give a clear idea of early
post-procedure outcomes and the factors that may affect radial artery patency.
Overall, a high patency rate was observed in patients treated at a tertiary care
hospital in Khyber Pakhtunkhwa, which maintains the safety and usefulness of
the transradial approach in coronary interventions. The findings are also
consistent with previous work that shows radial access is generally safer than
femoral access, mainly due to lower bleeding complications and better overall
patient tolerance. In this study, most patients were male, while fewer were
female. This reflects the usual pattern seen in cardiovascular disease, where
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men are affected earlier and more frequently, whereas women often present
later in life. Most of the patients were in the middle to older age group,
showing that age still has an influence on clinical decision-making and
outcomes. With increasing age, changes such as smaller radial artery size and
stiffer blood vessels can make the procedure slightly more difficult and
possibly will also affect how well the artery remains open afterwards. Even
with these differences, the transradial approach worked well across all age
groups. However, extra care may be needed in elderly patients and females
because of anatomical differences that can make the procedure more
challenging. Paying attention to these details can help improve results in these
groups. Overall, the study suggests that simple factors such as age and
gender should be considered when planning procedures, as they can help
improve patient safety and long-term outcomes in transradial interventions.

RECOMMENDATIONS

Implement mandatory patent hemostasis training for staff to maintain active
anterograde blood flow via adjusted, minimal compression pressures.

Enforce universal pre-discharge clinical screenings using the Modified Allen
Test to catch asymptomatic occlusions within 24 hours.

Standardize weight-adjusted intra-procedural heparin protocols to chemically
prevent thrombus formation caused by catheter-induced endothelial trauma.
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