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Abstract 

Angioplasty (percutaneous coronary intervention PCI) is a therapeutic procedure in which the clogged arteries are 

opened up with the help of a balloon catheter. Stents are placed during the angioplasty so that the arteries will 

remain open after deflating the balloon. Stents can be metallic or they may contain some medicated material.  

Objective: To compare the trans-radial and trans-femoral access of coronary angiography in terms of fluoroscopy 

time, procedure time and dose of contrast agent. 

Study Design: Comparative cross-sectional study 

Settings: Faisalabad Institute of Cardiology, Faisalabad 

Duration of Study:    May 2018 to May 2019 

Subjects & Methods: A total of 200 Patients were divided into two transradial (TR) and transfemoral (TF) groups. 

Each group contains one hundred patients. Complete physical and clinical examination i.e. oxygen saturation, heart 

rate and blood pressure of every patient was done before the start of procedure. Patients with bifurcation lesion, 

chronic renal disease, right heart catheterization chronic total obstruction and bypass graft intervention were 

excluded. Contrast agent was delivered by the use of 5f sheath. All the variables i.e. contrast dose, fluoroscopy time 

and procedure time were noted during the whole procedure. Descriptive data was compared by applying Student T 

test and Chi-square test was applied on nominal data.  

Results:  Time of complete procedure, fluoroscopy time and contrast dose were 41.92±3.58 min, 12.43±2.34 min 

and 118.44±3.31 ml in TF Group while 35.19±3.67 min, 8.79±1.93 min and 113.27±3.59 ml in the TR Group; and 

these differences were statistically significant (p<0.001 for all). 

Conclusion:  Coronary angiography done through the trans-radial approach is more favorable to the patients of 

coronary heart disease as compared to the coronary angiography done through trans-femoral approach. 
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INTRODUCTION: 

Coronary arteries are the blood vessels which supply 

blood, nutrients and oxygen to the muscles of the 

heart and a constant flow of blood ensures the 

optimal functioning of the heart.[1] In coronary 

artery disease there is reduction in blood flow to the 

heart muscles and as a result of this reduced flow 

heart muscles do not get enough oxygen to perform 

their function optimally. [2] Many factors are 

involved in the development of the coronary heart 

disease but the most important factor is 

atherosclerosis. [3] Atherosclerosis occur as a result 

of injury to the blood vessel and as a result of the 

injury cholesterol starts to deposit in the injury site 

and over a period of time it forms plaques in the wall 

of the artery. [4] As a result of this plaque formation 

the diameter of the arteries becomes narrow and the 

blood flow to the heart muscles is decreased. The 

disease manifests itself in the form of shortness of 

breath, Angina (chest pain) and even heart attack. 

There are many risk factors in the formation of 

coronary heart disease i.e. age, sex, family history, 

high cholesterol level, obesity, diabetes, physical 

inactivity, smoking and hypertension. [5]  

 

Coronary heart disease takes a long time to develop 

before the appearance of symptoms. To diagnose the 

disease before the manifestation of symptoms 

different techniques are used like chest X-ray, ECG, 

blood tests, stress testing, echocardiography, cardiac 

catheterization and coronary angiography. [6] 

Coronary angiography is a procedure in which 

special X-rays are used to see the vessels of the heart. 

[7] A contrast dye is first inserted into the arteries of 

the heart through a flexible catheter and x-rays are 

taken before and after injecting the dye and the 

angiogram is shown on the computer screen which 

shows the condition of the vessel walls. To inject the 

dye into the coronary arteries two commonly used 

peripheral arteries are radial artery and femoral 

artery. [8] There are many risk factors associated 

with the coronary angiography like heart attack, 

radiation exposure, irregular heart rhythms, infection, 

allergic reaction to the dye, stroke, injury to the artery 

and excessive bleeding. [9] 

 

Angioplasty (percutaneous coronary intervention 

PCI) is a therapeutic procedure in which the clogged 

arteries are opened up with the help of a balloon 

catheter. [10] Stents are placed during the angioplasty 

so that the arteries will remain open after deflating 

the balloon. Stents can be metallic or they may 

contain some medicated material. Angioplasty is used 

as a mean to avoid coronary artery bypass graft.   

 

For a long time Trans femoral route was the only 

route used for coronary angiography because of the 

larger diameter of common femoral artery. Local 

anesthetics are used during this procedure. Common 

complications associated with trans-femoral 

angiography are pulmonary embolism, AV fistula 

formation and false aneurysm formation. Now radial 

artery is used to perform coronary angiography as 

there are fewer complications and recovery time is 

less for the Trans radial angiography. Trans-radial 

approach requires more time and more expertise 

when compared with the Trans femoral approach. 

Fluoroscopy time is the time during which body 

remains expose to the radiation. In this study we are 

going to compare the difference in contrast dose and 

fluoroscopy time between trans-radial and trans-

femoral approaches of coronary angiography. 

 

MATERIAL & METHODS: 

This study was a randomized control trail. Study was 

performed in Faisalabad Institute of Cardiology, 

Faisalabad from May 2018 to May 2019. Ethical 

approval was obtained from hospital ethics 

committee. Informed consent was taken from the 

patients prior to the inclusion into this study. Sample 

size was calculated from the reference study 

performed by Ikhlaq H et al. Non probability 

consecutive sampling technique was used to collect 

the sample size. Patients undergoing coronary 

angiography only or patients with no complications 

during the trans-radial and trans-femoral access 

became part of this study. Patients with bifurcation 

lesion, chronic renal disease, right heart 

catheterization chronic total obstruction and bypass 

graft intervention were excluded from the study. 

 

Total of two hundred patients were selected for the 

study.  Patients were divided into two trans-radial 

(TR) and trans-femoral (TF) groups. Each group 

contains one hundred patients. Complete physical and 

clinical examination i.e. oxygen saturation, heart rate 

and blood pressure of every patient was done before 

the start of procedure.  Patients were selected for the 

TF or TR group randomly and on the basis of the 

expertise of the surgeon. For the prevention of radial 

artery spasm all the patients undergoing TR approach 

were treated with isosorbide dinitrate before the start 

of angiography. The problem of thrombosis was 

controlled by the use of unfractionated heparin. 

Contrast agent was delivered by the use of 5f sheath 

and assessment of coronary vessels was made before 

completing the procedure. All the variables i.e. 
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contrast dose, fluoroscopy time and procedure time 

were noted during the whole procedure. Contrast 

dose is defined as the quantity of contrast agent 

which was utilized during the angiography. 

Procedure time is the duration of time required for 

the completion of procedure i.e. from entry to 

catheterization lab to the end of operation. 

Fluoroscopy time is the time during which body 

remains expose to the radiation. Descriptive data was 

compared by applying Student T test and Chi-square 

test was applied on nominal data. Computer software 

SPSS version 23 was used to statistically analyze the 

data. P value of less than or equal to 0.05 was taken 

as significant. 

 

RESULTS: 

We divided two hundred patients into two equal 

groups, TF-Group and TR-Group. Age, body mass 

index and male to female ratio was 56.81±9.21 years, 

29.58±4.36 Kg/m2 and 77/23 in the TF Group where 

57.69±8.08 years, 29.08±4.09 Kg/m2 and 78/22 in 

the TR Group. There were no statistically significant 

differences (p-value 0.463, 0.866 and 0.405, 

respectively). Time of complete procedure, 

fluoroscopy time and contrast dose were 41.92±3.58 

min, 12.43±2.34 min and 118.44±3.31 ml in TF 

Group while 35.19±3.67 min, 8.79±1.93 min and 

113.27±3.59 ml in the TR Group; and these 

differences were statistically significant (p<0.001 for 

all) [Table-I] 

 

Table-I: Comparison of Baseline Data and Procedural Details between the Groups 

Variable TF Group (n=100) TR Group (n=100) P value 

Age, years 56.81±9.21 57.69±8.08 0.463 

Gender, M/F 77/23 78/22 0.866 

BMI, Kg/m2 29.58±4.36 29.08±4.09 0.405 

Procedural Time, min 41.92±3.58 35.19±3.67 <0.001 

Fluoroscopy Time, min 12.43±2.34 8.79±1.93 <0.001 

Contrast Dose, ml 118.44±3.31 113.27±3.59 <0.001 

Data is entered as mean ± S.D or ratio; BMI = body mass index 

(Note: chi-square test for gender, student t-test for all other variables. Our calculated sample size from the reference 

study was less than 30, so we chose to enroll 200 patients in our study.) 

DISCUSSION: 

The coronary angiography done through the trans-

radial approach is more beneficial to the patients of 

coronary heart disease as compared to the coronary 

angiography done through trans-femoral approach. In 

trans-radial approach there is less fluoroscopy time 

and procedure time. Dose of contrast agents is more 

in trans-femoral approach in terms of trans-radial 

approach. Risk of complications is more in trans-

femoral way of angiography so keeping in view all of 

these facts we concluded that the trans-radial 

approach is more safe for the patients and it is as 

effective as trans-femoral way of coronary 

angiography. 

 

Ikhlaq H et al.performed their study on six hundred 

patients and they came to know that the trans-radial 

approach of angiography is more beneficial for the 

patients of coronary heart disease as this approach 

comes with less exposure to the radiation, less 

procedure time and with less complications when it is 

judged against trans-femoral approach of coronary 

angiography. Yuejin Y et al.[11] conducted a study 

on eight hundred and twenty one patients of coronary 

heart disease patients and they done the 

revascularization procedure through the trans-femoral 

and trans-radial route and came to the conclusion that 

the patients in the trans-femoral group experienced 

more complications and no significant benefits over 

trans-radial approach so they said that the trans-radial 

approach is more efficient and safe for the patients 

with coronary heart disease. Christopher R et al. [12] 

compared the trans-radial approach with trans-

femoral approach in terms of its feasibility and lower 

risk of complication with trans-femoral way of 

angiography. They included the four hundred and 

two coronary angiographies in their study and they 

saw that the patients with trans-radial access require 

less contrast dose, fluoroscopy time and procedure 

time so they inferred that the doctors should learn 

trans-radial approach as this is safe and as effective 

as the trans-femoral angiography. Kefei D et al. [13] 

compared the difference of two approaches in the 

patients with triple vessel coronary disease. They 

included four thousand nine hundred and seventy 

four patients of triple vessel disease in their study and 

they saw that here is no significant difference in 

procedure time between two approaches however the 

death rate, duration of clinic stay and complication 

are more in the trans-femoral group when compared 

with trans-radial group with no superiority in terms 

of efficacy. Trevor S et al.  [14] compared the 

radiation exposure between the trans-femoral and 

trans-radial coronary angiography and they saw that 
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there is little increase in the radiation exposure during 

trans-radial way of angiography but as the operator is 

becoming experienced over time this increase in 

radiation exposure become less and less and 

ultimately become equal to the trans-femoral way of 

coronary angiography.  

 

Carlos C et al. [15] conducted a study on the patients 

of ST elevated myocardial infarction and they 

compared the two approaches of percutaneous 

coronary intervention and they came to know that the 

trans-radial approach is linked with less bleeding and 

in turn favors a better outcome in terms of trans-

femoral approach. Tesfeldet T et al. [16] done a study 

on the patients with bypass graft surgery and they 

came to the conclusion that the trans-femoral 

approach is better for the patients with previous 

CABG surgery as it is associated with less operation 

time, radiation dose and other complications like 

bleeding is also lower as compared to the trans-radial 

approach. Amit N et al.[17] conducted their study 

and they conclude that the trans-femoral access is 

associated with more adverse outcomes like bleeding, 

longer hospital stay when we saw this in terms of 

trans-radial access of coronary angiography. John F 

et al. 18 in their study established that there is less 

complication in trans-radial approach of coronary 

angiography than the traditional femoral approach. 

Young J et al. [19] did a study on Korean people and 

their results are similar like our study. 

 

CONCLUSION: 

Trans-radial approach for coronary angiography is 

more favorable to the patients of coronary heart 

disease as compared to the coronary angiography 

done through trans-femoral approach. There is 

decrease rate of complication, radiation exposure; 

procedure time and patient recover faster when trans-

radial approach is used. 
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