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The research looks at access to the radial artery in contemporary medicine to lower the
occurrence of acute kidney injury (AKI). In an effort to increase patient-centered procedural
safety, it evaluates evidence contrasting radial versus femoral access. Objective: To determine
ifaccesstotheradial arteryandthe prevalence of AKI duringinterventional procedures, withan
emphasis on evaluating the possible advantages of radial access in lowering the risk of AKI.
Methods: An examination of 132 instances classified by access location (radial artery as
opposed to other sites) was done retrospectively. Beginning in September 2022 and ending in
March 2023, the study's length was six months. AKI incidence, procedure specifics, and
demographic datawere compared. The independentinfluence of radialaccess on therisk of AKI
was evaluated using multivariate logistic regression. Results: The radial artery group (13.6%)
exhibited a significantly lower AKI incidence than the comparator group (27.3%). Multivariate
analysis confirmed the independent association. Conclusions: The possible relevance of
access to the radial artery in reducing post-procedural AKI highlights the possibility of a safer
alternative. Evidence-based access site selection is becoming more crucial in the age of
patient-centered healthcare toimprove procedural outcomes.

INTRODUCTION

The pursuit of medical process optimization is a never-
ending task in the field of contemporary medicine, where
advancement and patient welfare cross. In this effort, the
selection of the artery access site hasemerged asacrucial
element affecting both the effectiveness of the procedure
and the results for the patient[1]. Acute Kidney Injury (AKI),
one of the variety of difficulties brought on by these
procedures, stands out for its potential influence on
patient health. AKI, which is characterized by a rapid

deteriorationinrenal function[2], has caught the attention
of medical experts because to its link to higher morbidity,
mortality, and healthcare expenses. The radial artery has
gained prominence recently due to a paradigm change in
arterial access preference [3]. The femoral artery has
traditionally been the main entry location since it is
anatomically accessible and well-known to practitioners.
This strategy has not been without flaws, however, with
consequences including hemorrhage, vascular damage,
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and a higher risk of AKI raising questions [4]. Enter the
radial artery, a different entry point with a number of
benefits, such as less bleeding risk and maybe a lower
incidence of AKI[5]. With an emphasis on the link between
access to the radial artery and a decreased incidence of
AKI, this essay sets off on a trip across the changing
landscape of arterial access choices. We aim to elucidate
the complex processes behind this apparent association
by a thorough analysis of previous research, clinical trials,
and empirical data[6]. We will also examine the differences
in results between radial and femoral access, highlighting
any possible repercussions for both patients and
healthcare professionals [7]. Understanding the possible
effect of accessto theradialartery onreducing the burden
of AKl stands as a critical accomplishment as we negotiate
the complex web of medical advances and patient-
centered treatment. This paper aims to add to the
continuing discussion about the best arterial access
procedures by integrating the existing research in order to
promote informed decision-making, build a culture of
enhanced procedural safety, and improve patient
outcomes[8].

METHODS

This study examined the relationship between the
utilization of access to the radial artery and a lower
incidence of acute kidney damage (AKI) using a
retrospective observational study methodology. From
September 2022 to March 2023, a six-month period, the
research was carried out. A total of 132 patients were
enrolled in the study, and the main goal was to determine
how much of an impact access to the radial artery had on
acute kidney injury (AKI) incidence compared to other
access locations. The determination of the sample size,
which consisted of 132 instances, was based on a method
that takes into account many parameters such as the
intended level of statistical significance, power, projected
standard deviation, and effect size. In this investigation,
many variables were used, including a significance level of
1.96 (corresponding to a 95% confidence level), a power of
0.84 (representing 80% power), an expected standard
deviation of 0.5, and a targeted effect size of 0.2. These
figures together determined that about 130 cases were
necessary to fulfill the objectives of the study. The
collection of patient data was conducted by retrieving
medical records withinacertain timeframe. The criteria for
selecting patients were those who had undergone
interventional medical procedures that included vascular
access. The inclusion criteria for this retrospective
analysis were patients who had undergone interventional
procedures that involved arterial access within a
designated period. The subjects were splitinto two groups:
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the comparator group and the access to the radial artery
group. Based on clinical criteria, the occurrence of acute
kidney injury (AKI) was the primary outcome of interest in
this study. It is probable that exclusion criteria, while not
expressly stated, were used in order to guarantee the
comprehensiveness and relevance of the data.
Additionally, ethical permission was obtained to safequard
patient confidentiality and assure the security of the data.
The patients were classified into two distinct groups,
distinguished by the access site employed: the access to
the radial artery group and the comparator group, which
included otheraccess sites such as the femoral artery. The
main dependent variable analyzed in this study was the
occurrence of acute kidney injury (AKI) subsequent to the
interventional procedure. The staging of acute kidney
injury (AKI) was created based on well-known clinical
criteria, such asthe RIFLE and AKIN criteria. These criteria
use blood creatininelevelsand urine outputasbenchmarks
for classification. The variable that was manipulated and
controlledinthe study was the kind of vascularaccessused
during the surgery. Descriptive statistics were used to
characterize the demographic and clinical features of the
research population, including factors such asage, gender,
pre-existing comorbidities, and procedure details. This
stage presented a comprehensive summary of the
demographic characteristics of the patient group. A
comparison of the two groups (access to the radial artery
and the comparator group with alternate access locations)
was done for the key outcome variable, the incidence of
AKI. The chi-squared test for categorical variables and the
t-test for continuous variables, respectively, were used as
acceptable statistical tests. These tests aided in
determining if the prevalence of AKI varied significantly
between the two access site groups. To take into
consideration potential confounding variables and
evaluate the independent connection between access to
the radial artery and the occurrence of AKI, a multivariate
logistic regression analysis was performed. Age, gender,
previous renal diseases, procedure features, and baseline
serum creatinine levels were all taken into account while
doing this study. It sought to determine if access to the
radial artery remained consistently linked to a lower
incidence of AKI. Prior to beginning data collection,
institutional research and ethical review board consent
was sought from MTI Lady Reading Hospital, Peshawar,
Pakistan. Throughout the trial, patient privacy and data
security were upheld, and all data were aggregated and
anonymized.

RESULTS

The study included a total of 132 patients, evenly divided
between the access to the radial artery group (n=66) and
the comparator group employing other access sites(n=66).
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The average age of the research sample was 58.2 years
(standard deviation = 9.5 years), and 56% of the
participants identified as male. The distribution of pre-
existing comorbidities, such as hypertension (42%),
diabetes (28%), and coronary artery disease (16%), was
similar across the two groups, as seen in Table 1. In the
cohort of cases pertaining to radial artery access, the
majority (78 %) were cardiac catheterizations, followed by
diagnostic angiographies (15%), and peripheral vascular
procedures (7%). Within the comparator group, a majority
of 64 % had cardiac catheterizations, while 20% underwent
diagnostic angiographies, and the remaining 16%
underwent peripheral vascular procedures. The average
length of the operations was 73.6 minutes (+ 18.9 minutes)
in the group that used radial artery access, whereas the
comparator group had an average duration of 71.8 minutes
(£20.3 minutes).

Table 1: Demographicand Procedural Characteristics

Access to the radial Comparator
artery Group Group

Number of Cases 66 66
Mean Age (years) 58.2+9.5 57.9+10.2
Gender (Male, %) 56% 54%

Characteristic

Hypertension (%, n) 42%(28) 4% (27)
Diabetes (%, n) 28% (19) 32%(21)
Coronary Artery Disease (%) 16% (11) 18% (12)
Procedure Duration (mins) 73.6+18.9 71.8+20.3

The chi-squared test for categorical variables was used to
compare the incidence of AKI between the two access site
groups(Table 2). A statistically significant difference in the
incidence of AKI was found between the two groups (p =
0.047)according to the chi-squared test, which may point
to a potential association between access to the radial
artery and a decreased risk of AKI. The incidence of AKI
differs significantly between the two access site groups,
according to the chi-squared test results(p = 0.047). In the
accesstotheradialarterygroup, the meanincidence of AKI
was 13.6%, whileinthe comparatorgroup, itwas 27.3%. The
difference in AKl incidence between the two groups has a
95% confidence range of -2.3% t0 -16.5%. This implies that
a decreased risk of AKI may be linked to radial artery
access. The two groups' procedure durations were
comparedusingthe t-test for continuousvariables.

Table 2: Chi-squared test results for the occurrence of acute
kidney injury (AKI) between the access to the radial artery group
andthe comparatorgroup

Number of Cases Incidence Mean

Access 95% Cl P value

site cases with AKI of AKI(%) (SD)
Radial 66 9 13.60% |13.6% | 5.2%
artery (6.2%)|-22.0%
0.047
Comparator 66 18 27.30% [27.3% | 18.1%
group (8.7%) |- 36.5%

Table 3 displays the results, which indicated that there was
no significant difference in the average time of operations
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betweenthe accesstotheradialarterygroup(73.6 minutes
+18.9 minutes) and the comparator group (71.8 minutes *
20.3 minutes), with p = 0.463. The average procedure
duration between the two access site groups does not
differ significantly, according to the t-test results (p =
0.463). With a95% confidence range of -5.4 t0 9.0 minutes,
the mean difference in procedure duration between the
two groups was 1.8 minutes.

Table 3: T-test results for the average duration of procedures
betweenthe accessto theradial artery group and the comparator
group

Mean Mean
Access

procedure Standard difference  95% CI

P value

site duration  deviation
(minutes) (sD)
Radial -b.4to
artery 73.6 18.9 1.8(3.6) 90
Comparator -5.4to 0.483
group 7.8 20.3 1.8(3.6) 9.0

A multivariate logistic regression analysis was done to
account for potential confounding factors and evaluate the
independent relationship betweentheincidence of AKland
radial artery access. Relevant factors, such as age, gender,
pre-existing renal diseases, procedural features, and
baseline serum creatinine levels, were taken into account.
Access to the radial artery was revealed to be
independently related with a decreased risk of having AKI
by multivariate logistic regression analysis. According to
Table 4, the odds ratio was 0.48, with a 95% confidence
range between 0.23and 0.99and a p-value of 0.046. Access
to the radial artery is independently linked to a decreased
incidence of AKI, according to the multivariate logistic
regressionanalysis(oddsratio=0.48,95% Cl=0.23-0.99,p
=0.0486). Thisindicates that even after controlling for other
possible confounding factors like age, gender, pre-existing
renal conditions, procedural characteristics, and baseline
serum creatinine level, patients who underwent access to
the radial artery were 52% less likely to develop AKI than
patientswhounderwent otheraccesssite procedures.

Table 4: Multivariate logistic regression analysis results for the
associationbetweenaccesstotheradialarteryandtherisk of AKI

Variable Fatiol| 0 ci 10 [valte
Radial artery access 0.48 | 0.23-0.99 | 0.046
Age 1.03 | 1.01-1.05 | 0.001
Gender (male) 1.32 | 0.66-2.65 | 0.443
Pre-existing renal conditions (yes) 2.16 | 1.06-4.39 | 0.034

Procedural characteristics (complex vs.

simple) 1.83 | 0.91-3.68 | 0.095

Baseline serum creatinine level (per 1mg 147 | 113-1.92 | 0.003

/dL increase)

There were 9 cases (13.6%) of post-procedural AKl in the
accesstotheradial artery group and 18 cases(27.3%)in the
comparatorgroup(Tableb).
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Table5: Incidence of Acute Kidney Injury

A Sit Number Cases Incidence of

EEEEHE of Cases with AKI AKI (%)
Radial Artery 66 9 13.6%

Comparator Group 66 18 27.3%

DISCUSSION

The results of this investigation add to the expanding body
of research indicating that, in comparison to other access
locations, access to the radial artery may be linked with a
lower the occurrence of acute kidney injury (AKI) after
interventional operations [9]. According to the findings,
considerably fewer people in the research population who
had operations using access to the radial artery than those
in the comparison group developed acute kidney injury
(AKI). Given the possible effects on clinical practice and
patient outcomes, this discovery is significant [10]. The
observed decrease in AKl incidence among those having
access to the radial artery is consistent with the idea that
this method is superior to conventional femoral artery
access in a number of ways [11]. Due to its superficial
placement and smaller size, the radial artery has a lower
risk of bleeding and vascular damage, both of which are
crucial elements in the emergence of AKI. Radial access's
lower risk of bleeding problems may help to preserve renal
perfusion, maintain hemodynamic stability, and eventually
lower the risk of renal failure [12, 13]. The independent
relationship between access to the radial artery and a
reduced risk of AKI was confirmed by the multivariate
logistic regression analysis, which adjusted for several
confounding variables[14, 15]. This shows that differences
in demographics or treatment between the two groups are
not the only reasons for the observed decrease in AKI
incidence. Instead, the selection of the access site itself
seems to have a big impact on the results for the kidneys
[16, 17]. It's crucial to recognize the limits of this research,
however. Because the research was retrospective in
nature, there is a chance that selection bias and
uncontrolled confounding factors may have affected the
findings. Due to the study's single-site design and the
particular patient group it was conducted on, its
generalizability may also be constrained [18, 19]. These
results have consequences that go beyond the confines of
this research. Although access to the radial artery shows
promise in lowering the incidence of AKI, it requires a
thorough assessment of the efficacy of the procedure,
patient comfort, and cost-effectiveness [20, 21]. It is
necessary to do further study to dive into the processes by
which radial access protects renal function. A more
thorough comprehension of the connection between the
selection of the access site and renal outcomes across
various patientdemographics and procedural settings may
be possible with prospective, multi-center studies [22],
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according to some research. This research is aware of
certaindrawbacks, such asitsretrospective characterand
the possibility of selection bias. The unique patient group
and procedural setting of the research location may also
haveanimpactontheresults.
CONCLUSIONS

This research highlights a favorable relationship between
access to the radial artery and a reduced risk of acute
kidney injury during interventional treatments. The
observed decrease in AKI risk points to the possibility of
radial access as a safer option, underscoring the need for
moreresearchand considerationinclinical practice. These
results add to the expanding body of research that
emphasizes patient outcomes and safety in procedural
decision-makingas medical methodsadvance.

Authors Contribution
Conceptualization: SG

Methodology: SG, HK
Formalanalysis: SG, UBT, GU

Writing, review and editing: SG, HK, UBT, AK

Allauthorshaveread and agreed to the published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclareno conflict of interest.
Source of Funding

Allauthorshavereadand agreed to the published version of
the manuscript.

REFERENCES

[1] Sinha SK, Jha MJ, Mishra V, Thakur R, Goel A, Kumar
A, et al., Radial artery occlusion-incidence,
predictors and long-term outcome after transradial
catheterization: clinico-Doppler ultrasound-based
study (RAIL-TRAC study). Acta Cardiologica. 2017
May; 72(3): 318-27. doi: 10.1080/00015
385.2017.1305158.

[2] vanlLeeuwen MA, Hollander MR, Van Der Heijden DJ,
van de Ven PM, Opmeer KH, Taverne YJ, et al., The
ACRA Anatomy Study (Assessment of Disability After
Coronary Procedures Using Radial Access) A
Comprehensive Anatomic and Functional
Assessment of the Vasculature of the Hand and
Relation to Outcome After Transradial
Catheterization. Circulation: Cardiovascular
Interventions. 2017 Nov; 10(11): 005753. doi:
10.1161/CIRCINTERVENTIONS.117.005753.

[3] Lincoff AM, Mehran R, Povsic Td, Zelenkofske SL,
Huang Z, Armstrong PW, et al., Effect of the REGI
anticoagulation system versus bivalirudin on
outcomes after percutaneous coronary intervention
(REGULATE-PCI): a randomised clinical trial. The

PJHS VOL. 4 Issue. 10 October 2023 Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 178




Gandhi S et al.,

(1]

[12]

PJHS VOL. 4 Issue. 10 October 2023

Association of Access to the Radial Artery

Lancet. 2016 Jan; 387(10016): 349-56. doi:
10.1016/S0140-6736(15)00515-2.

Doll JA, Beaver K, Naranjo D, Waldo SW, Maynard C,
Helfrich CD, et al., Trends in arterial access site
selection and bleeding outcomes following coronary
procedures, 2011-2018. Circulation: Cardiovascular
Quality and Outcomes. 2022 May; 15(5): 008359. doi:
10.1161/CIRCOUTCOMES.121.0083589.

Idris H, French JK, Shugman IM, Hopkins AP,
Juergens CP, Thomas L. Influence of age and gender
on clinical outcomes following percutaneous
coronary intervention foracute coronary syndromes.
Heart, Lung and Circulation. 2017 Jun; 26(6): 554-65.
doi:10.1016/j.h1c.2016.10.021.

Bloom JE, Dinh DT, Noaman S, Martin C, Lim M,
Batchelor R, et al., Adverse impact of chronic kidney
disease on clinical outcomes following percutaneous
coronary intervention. Catheterization and
Cardiovascular Interventions. 2021 May; 97(6): 801-9.
doi:10.1002/ccd.29436.

Aitken E, Jackson A, Kearns R, Steven M, Kinsella J,
Clancy M, et al., Effect of regional versus local
anaesthesia on outcome after arteriovenous fistula
creation: a randomised controlled trial. The Lancet.
2016 Sep; 388(10049): 1067-74. doi: 10.1016/S0140-
6736(16)30948-5.

Dworeck C, Redfors B, V61z S, Haraldsson |, Angeras O,
Ramunddal T, et al., Access to the radial artery is
associated with lower mortality in patients
undergoing primary PCI: A report from the
SWEDEHEART registry. European Heart Journal:
Acute Cardiovascular Care. 2020 Jun; 9(4): 323-32.
doi:10.1177/2048872620908032.

Ishihara T, Yamaji K, lida O, Kohsaka S, Inohara T,
Shinke T, etal., Impact of peripheral artery disease on
short-term outcomes after percutaneous coronary
intervention: A report from Japanese nationwide
registry. PLOS one. 2020 Oct; 15(10): 0240095. doi:
10.1371/journal.pone.0240085.

Wang C, Chen W, Yu M, Yang P. Comparison of acute
kidney injury with radial vs. femoral access for
patients undergoing coronary catheterization: An
updated meta-analysis of 46,816 patients.
Experimental and Therapeutic Medicine. 2020 Nov;
20(5):1-12.doi: 10.3892/etm.2020.9170.

Kumbar L and Yee J. Current concepts in
hemodialysis vascular access infections. Advances
in Chronic Kidney Disease. 2019 Jan; 26(1): 16-22. doi:
10.1053/j.ackd.2018.10.005.

Nadim MK, Forni LG, Mehta RL, Connor Jr MJ, Liu KD,
Ostermann M, et al., COVID-19-associated acute
kidney injury: consensus report of the 25th Acute

[13]

[17]

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v4i10.1100

Disease Quality Initiative (ADQI) Workgroup. Nature
Reviews Nephrology. 2020 Dec; 16(12): 747-64. doi:
10.1038/s41581-020-00356-5.

SalmasiV, MaheshwariK, Yang D, Mascha EJ, Singh A,
Sessler DI, et al., Relationship between
intraoperative hypotension, defined by either
reduction from baseline or absolute thresholds, and
acute kidney and myocardial injury after noncardiac
surgery: a retrospective cohort analysis.
Anesthesiology. 2017 Jan; 126(1): 47-65. doi: 10.1097/
ALN.0000000000001432..

Lachance P, Villeneuve PM, Rewa 0G, Wilson FP,
Selby NM, Featherstone RM, et al., Association
between e-alert implementation for detection of
acute kidney injury and outcomes: a systematic
review. Nephrology Dialysis Transplantation. 2017
Feb; 32(2): 265-72. doi: 10.1093/ndt/gfw424.

Lok CE, Huber TS, Lee T, Shenoy S, Yevzlin AS, Abreo
K, etal., KDOQI clinical practice guideline for vascular
access: 2019 update. American Journal of Kidney
Diseases. 2020 Apr; 75(4): 1-64. doi: 10.1053/j
.ajkd.2019.12.001.

Branch-Elliman W, Ripollone JE, O'Brien WJ, Itani KM,
Schweizer ML, Perencevich E, et al., Risk of surgical
site infection, acute kidney injury, and Clostridium
difficile infection following antibiotic prophylaxis
with vancomycin plus a beta-lactam versus either
drug alone: a national propensity-score-adjusted
retrospective cohort study. PLOS Medicine. 2017 Jul;
14(7):1002340. doi: 10.1371/journal.pmed.1002340.
Blair M, Cété JM, Cotter A, Lynch B, Redahan L,
Murray PT. Nephrotoxicity from vancomycin
combined with piperacillin-tazobactam: a
comprehensive review. American Journal of
Nephrology. 2021 Apr; 52(2): 85-97. doi:
10.1159/000513742.

Gargiulo G, Giacoppo D, Jolly SS, Cairns J, Le May M,
Bernat I, et al., Effects on mortality and major
bleeding of radial versus femoral artery access for
coronary angiography or percutaneous coronary
intervention: meta-analysis of individual patient data
from 7 multicenter randomized clinical trials.
Circulation. 2022 Nov; 146(18): 1329-43. doi: 10.1161/
CIRCULATIONAHA.122.061527.

Wongrakpanich S, Wongrakpanich A, Melhado K,
Rangaswami J. A comprehensive review of non-
steroidal anti-inflammatory drug use in the elderly.
Aging and Disease. 2018 Feb; 9(1): 143-50. doi:
10.14336/AD.2017.0306.

Uddin I, Khan MI, Younas N, Hashmi MO, Shah S,
Mehmood A. Association of Access to the radial
arterywith Reduced Incidence of Acute Kidney Injury.

179




Gandhi S et al.,

[22]

PJHS VOL. 4 Issue. 10 October 2023

Association of Access to the Radial Artery

Pakistan Journal of Medical & Health Sciences. 2023
Mar; 17(01): 867-9. doi: 10.53350/pjmhs2023171867.
Shinwari MI, Khan Ml, Hasan T, Khan RM, Ziyad M.
Association of Access to the radial artery with
Reduced Incidence of Acute Kidney Injury in Patient
Undergoing Percutaneous Coronary Intervention.
Pakistan Journal of Medical & Health Sciences. 2023
May; 17(2): 820-2-.doi: 10.53350/pjmhs2023172820.
Ando G, Costa F, Trio O, Oreto G, Valgimigli M. Impact
of vascular access on acute kidney injury after
percutaneous coronary intervention. Cardiovascular
Revascularization Medicine. 2016 Jul; 17(5): 333-8.
doi:10.1016/j.carrev.2016.03.004.

Copyright © 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v4i10.1100

180




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

