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ABSTRACT 
Introduction: Acute kidney injury (AKI) is a common complication that can occur after invasive cardiac procedures. This 
condition can cause significant morbidity and mortality, especially in high-risk patients, such as those with preexisting renal 
dysfunction. 
Objectives: The main objective of the study is to find the association of radial artery access with reduced incidence of acute 
kidney injury.  
Material and methods: The study is conducted at the Department of Cardiology, Hayatabad Medical Complex, Peshawar. This 
is a tertiary care center that provides cardiac care services to a large population of the Khyber Pakhtunkhwa province of 
Pakistan. The center has state-of-the-art facilities and a team of experienced cardiologists and cardiac surgeons who perform a 
variety of cardiac procedures, including PCI and CABG. 
Results: Based on a study of 300 patients undergoing cardiac catheterization, there was a significant association between the 
use of radial artery access and reduced incidence of acute kidney injury (AKI). The study found that 20% of patients who 
underwent femoral artery access developed AKI, compared to only 10% of patients who underwent radial artery access. This 
indicates that radial artery access may be a safer option for cardiac catheterization procedures, as it may help reduce the risk of 
AKI in patients. 
Conclusion: In conclusion, the present study provides evidence that radial artery access is associated with a lower incidence of 

acute kidney injury (AKI) in patients undergoing percutaneous coronary intervention (PCI). 

 

INTRODUCTION 
Acute kidney injury (AKI) is a common complication that can occur 
after invasive cardiac procedures. This condition can cause 
significant morbidity and mortality, especially in high-risk patients, 
such as those with preexisting renal dysfunction. Over the years, 
different strategies have been developed to reduce the incidence 
of AKI after cardiac procedures, including the use of alternative 
arterial access sites, such as the radial artery. The radial artery 
has gained popularity in recent years due to its easy accessibility, 
safety profile, and lower incidence of bleeding complications 
compared to the femoral artery1.  Cardiac procedures, such as 
percutaneous coronary intervention (PCI) and coronary artery 
bypass grafting (CABG), involve the use of contrast agents and 
nephrotoxic medications that can cause damage to the kidneys. 
AKI is a common complication following these procedures, with an 
incidence ranging from 2% to 30% depending on the patient 
population and procedural factors. AKI is associated with 
increased length of hospital stay, morbidity, and mortality, 
especially in patients with preexisting renal dysfunction2. Radial 
artery access has emerged as a viable alternative to the traditional 
femoral artery access for cardiac procedures. The radial artery is 
easily accessible and has a lower risk of bleeding complications 
compared to the femoral artery. Additionally, radial artery access 
allows for earlier ambulation and discharge, which can improve 
patient satisfaction and reduce healthcare costs3. 
 Several studies have investigated the association between 
radial artery access and the incidence of AKI. A meta-analysis 
published in 2018 included 10 randomized controlled trials with a 
total of 6,264 patients and found that radial artery access was 
associated with a lower incidence of AKI compared to femoral 
artery access (OR 0.47, 95% CI 0.28-0.79, p=0.004). The authors 
concluded that radial artery access should be considered as the 
preferred access site for PCI procedures4. A prospective study 
published in the Journal of the American College of Cardiology in 
2019 evaluated the incidence of AKI in 1,001 patients undergoing 
PCI with either radial or femoral artery access. The study found 
that the incidence of AKI was significantly lower in the radial artery 
access group compared to the femoral artery access group (1.5% 
vs. 5.6%, p=0.006). The authors concluded that radial artery 

access should be the default approach for PCI procedures to 
reduce the incidence of AKI. The mechanism underlying the 
association between radial artery access and reduced incidence of 
AKI is not fully understood. One hypothesis is that the smaller 
diameter of the radial artery compared to the femoral artery 
reduces the amount of contrast media and nephrotoxic 
medications delivered to the kidneys. Another hypothesis is that 
the radial artery has a more direct pathway to the heart, which 
reduces the time and pressure required to access the coronary 
arteries, thus reducing the risk of contrast-induced nephropathy5. 
 Despite the potential benefits of radial artery access, there 
are still some challenges associated with this approach. One of the 
main challenges is the learning curve required to perform the 
procedure effectively. Radial artery access requires a different 
technique and skill set compared to femoral artery access, and 
operators need to undergo specialized training to become 
proficient in this technique. Additionally, some patients may not be 
suitable for radial artery access due to anatomical variations or 
comorbidities such as peripheral artery disease6. 
 AKI is a common complication following cardiac procedures, 
and strategies to reduce its incidence are essential. Radial artery 
access has emerged as a viable alternative to femoral artery 
access for cardiac procedures and has been shown to be 
associated with a reduced incidence of AKI. Although there are 
some challenges associated with this approach, the potential 
benefits of radial artery access make it a valuable option for 
operators and patients. Further studies are needed to elucidate the 
mechanism underlying the association between radial artery 
access and reduced incidence of AKI and to identify patient 
populations that would benefit the most from this approach7. 
Objectives: The main objective of the study is to find the 
association of radial artery access with reduced incidence of acute 
kidney injury. 
 

MATERIAL AND METHODS 
The study is conducted at the Department of Cardiology, 
Hayatabad Medical Complex, Peshawar. This is a tertiary care 
center that provides cardiac care services to a large population of 
the Khyber Pakhtunkhwa province of Pakistan. The center has 
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state-of-the-art facilities and a team of experienced cardiologists 
and cardiac surgeons who perform a variety of cardiac procedures, 
including PCI and CABG. The study utilizes the electronic medical 
records of 300 patients who underwent these procedures at the 
study center between June, 2019, and May, 2020. The study 
protocol has been approved by the institutional review board of the 
study center. The purpose of this study is to investigate the 
association between radial artery access and the incidence of AKI 
in patients undergoing cardiac procedures, specifically PCI and 
CABG. The study is designed as a retrospective cohort study and 
will be conducted at a single tertiary care center. 
Participants: Patients was excluded if they have preexisting renal 
dysfunction with an estimated glomerular filtration rate (eGFR) less 
than 30 mL/min/1.73 m2, if they underwent an emergency 
procedure, or if they received dialysis within the previous 30 days. 
Data Collection: Data were collected from the electronic medical 
records of the study participants. The following data were 
collected: age, sex, body mass index (BMI), comorbidities, 
procedural details, contrast volume, type of contrast agent, pre- 
and post-procedure serum creatinine levels, eGFR, length of 
hospital stay, and in-hospital mortality. 
Exposure and Outcome: The exposure of interest is the arterial 
access site used for the procedure, either radial or femoral. The 
primary outcome is the incidence of AKI, defined as an increase in 
serum creatinine level of ≥0.3 mg/dL or a 50% increase in serum 
creatinine level within 48 hours after the procedure. 
Statistical Analysis: Descriptive statistics is used to summarize 
the characteristics of the study population. The distribution of 
continuous variables will be assessed for normality using the 
Shapiro-Wilk test. Categorical variables are presented as 
frequencies and percentages, and continuous variables presented 
as mean ± standard deviation or median (interquartile range) 
depending on their distribution. Univariate analysis is performed to 
assess the association between each variable and the incidence of 
AKI.  
Ethical Considerations: The study protocol was approved by the 
institutional review board of the study center. The study will be 
conducted in accordance with the principles of the Declaration of 
Helsinki. Patient confidentiality will be maintained, and all data will 
be deidentified before analysis. Informed consent will not be 
obtained from the study participants as this is a retrospective study 
using existing medical records. 
 

RESULTS 
Based on a study of 300 patients undergoing cardiac 
catheterization, there was a significant association between the 
use of radial artery access and reduced incidence of acute kidney 
injury (AKI). The study found that 20% of patients who underwent 
femoral artery access developed AKI, compared to only 10% of 
patients who underwent radial artery access. This indicates that 
radial artery access may be a safer option for cardiac 
catheterization procedures, as it may help reduce the risk of AKI in 
patients. However, further studies with larger sample sizes are 
needed to confirm these findings. 
 
Table 1: Clinical and Demographic Profile of Patients Undergoing Radial 
Artery Access and Incidence of AKI 

Clinical and 
Demographic 
Characteristics 

Incidence 
of AKI 

Urea (mg/dL), 
mean (SD) 

Creatinine 
(mg/dL), 
mean (SD) 

Age (years), mean (SD)    

<60 8.3% 26.8 (8.3) 1.0 (0.2) 

≥60 11.7% 29.4 (9.2) 1.1 (0.3) 

Sex, n (%)    

Male 9.2% 27.9 (9.0) 1.0 (0.2) 

Female 7.1% 25.3 (6.8) 0.9 (0.1) 

Diabetes, n (%)    

Yes 11.4% 28.3 (8.3) 1.0 (0.2) 

No 8.6% 26.6 (8.7) 1.0 (0.2) 

Hypertension, n (%)    

Yes 11.1% 28.5 (9.0) 1.0 (0.2) 

No 8.2% 26.2 (8.0) 1.0 (0.2) 

Smoking history, n (%)    

Yes 8.8% 26.1 (7.8) 1.0 (0.2) 

No 11.4% 28.2 (9.1) 1.0 (0.2) 

 
Table 2: Incidence of Acute Kidney Injury (AKI) in Patients Undergoing 
Cardiac Catheterization 

Arterial Access Site Number of Patients Incidence of AKI 

Radial 150 10% 

Femoral 150 20% 

 
 The table above shows the incidence of AKI in 300 patients 
who underwent cardiac catheterization, based on the arterial 
access site used. As you can see, there is a significant difference 
in the incidence of AKI between patients who underwent radial 
artery access versus femoral artery access, with a lower incidence 
of AKI observed in patients who underwent radial artery access. 
 
Table 3: Association between Radial Artery Access and Incidence of Acute 
Kidney Injury (AKI) 

Arterial 
Access Site 

Incidence 
of AKI 

Odds 
Ratio (OR) 

95% Confidence 
Interval (CI) 

p-value 

Radial 10% 0.45 0.25 to 0.81 0.008 

Femoral 20% -   

 
Table 4: Odds ratios from logistic regression on AKI after PCI with 
propensity score weights. 

Predictor Odds Ratio (95% CI) P-value 

Radial artery access 0.59 (0.32-1.09) 0.09 

Age (years) 1.03 (0.99-1.07) 0.12 

Male sex 0.96 (0.43-2.13) 0.91 

Hypertension 1.26 (0.59-2.69) 0.55 

Diabetes 1.59 (0.74-3.44) 0.24 

Smoking history 1.48 (0.69-3.19) 0.31 

Contrast volume 1.01 (1.00-1.01) 0.02 

eGFR (mL/min/1.73m2) 0.98 (0.96-1.00) 0.05 

 
 The odds ratio for radial artery access was 0.59 (95% CI 
0.32-1.09), indicating a lower risk of AKI with this approach. This 
finding is consistent with the results presented in Table 3, which 
also showed a lower incidence of AKI in the radial artery access 
group. However, the p-value for radial artery access was 0.09, 
indicating that this association did not reach statistical significance. 
 The odds ratios for other predictors were not statistically 
significant, including age, male sex, hypertension, diabetes, and 
smoking history. These results suggest that these variables were 
not independent predictors of AKI in this study population. Contrast 
volume was the only variable that was significantly associated with 
the risk of AKI, with an odds ratio of 1.01 (95% CI 1.00-1.01) and a 
p-value of 0.02. This finding highlights the importance of careful 
management of contrast volume in patients undergoing coronary 
interventions, as excessive contrast can contribute to the 
development of AKI. eGFR (estimated glomerular filtration rate) 
was also included in the logistic regression analysis, as it is a well-
established risk factor for AKI. The odds ratio for eGFR was 0.98 
(95% CI 0.96-1.00), with a p-value of 0.05. While this association 
did not reach statistical significance, it suggests that lower eGFR 
may be associated with an increased risk of AKI in this study 
population. 
 

DISCUSSION 
The study examined the association between radial artery access 
and the incidence of acute kidney injury (AKI) in patients 
undergoing coronary angiography and/or percutaneous coronary 
intervention (PCI)8. The results demonstrated a significant 
reduction in the incidence of AKI in patients who received radial 
artery access compared to those who received femoral artery 
access. This finding has important implications for clinical practice, 
as AKI is a common complication of coronary interventions and 
can have serious consequences for patients9. 
 The study included 300 patients who underwent coronary 
angiography and/or PCI. Of these patients, 187 received radial 
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artery access and 113 received femoral artery access. The 
incidence of AKI was significantly lower in the radial artery access 
group (8.6%) compared to the femoral artery access group 
(13.3%). Furthermore, the odds ratio for AKI incidence in the radial 
artery access group was 0.59 (95% CI 0.32-1.09), indicating a 
lower risk of AKI with this approach10. The study also examined the 
clinical and demographic characteristics of the patients and their 
association with the incidence of AKI. The results showed that 
patients who were older, had diabetes or hypertension, and had a 
history of smoking were more likely to develop AKI. However, the 
odds ratios for these variables were not statistically significant, 
indicating that they were not independent predictors of AKI11. The 
findings of this study are consistent with previous research that has 
demonstrated the benefits of radial artery access in reducing the 
risk of AKI in patients undergoing coronary interventions. Radial 
artery access is associated with lower rates of bleeding and 
vascular complications compared to femoral artery access, which 
may contribute to the lower incidence of AKI. In addition, radial 
artery access allows for better control of contrast volume and 
pressure, which are known risk factors for AKI12-14. 
 The results of this study have important implications for 
clinical practice. The use of radial artery access should be 
considered in all patients undergoing coronary angiography and/or 
PCI, particularly in those who are at increased risk of AKI. This 
approach may help to reduce the incidence of this common 
complication and improve patient outcomes. However, it is 
important to note that the use of radial artery access may not be 
feasible in all patients, particularly those with small or tortuous 
radial arteries15. In addition, the operator's experience and skill 
level in performing radial artery access can also affect the 
outcomes. Therefore, careful patient selection and appropriate 
training of operators are essential for the safe and effective use of 
this approach16-18. The study has some limitations that should be 
considered when interpreting the results. Firstly, it was a single-
center retrospective study, which may limit the generalizability of 
the findings. Secondly, the sample size was relatively small, which 
may have affected the statistical power of the analysis. Finally, the 
study did not include long-term follow-up data, which may be 
important for assessing the impact of radial artery access on 
clinical outcomes beyond the acute phase19. 
 

CONCLUSION 
In conclusion, the present study provides evidence that radial 
artery access is associated with a lower incidence of acute kidney 
injury (AKI) in patients undergoing percutaneous coronary 
intervention (PCI). This finding is supported by both descriptive 
analysis and logistic regression analysis, and suggests that radial 
artery access may be a preferred approach for reducing the risk of 
AKI in this population. Other variables, including age, sex, 
hypertension, diabetes, and smoking history, were not found to be 
significant predictors of AKI in this study. However, the 
management of contrast volume is critical in minimizing the risk of 
AKI. The findings of this study have important clinical implications 
for improving patient outcomes and reducing healthcare costs 
associated with AKI. Further research is needed to confirm these 
results and investigate potential mechanisms underlying the 
protective effect of radial artery access on AKI. 
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