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A B S T R A C T  

Objective: To evaluate the incidence of radial artery loss among patients 
following coronary angiography. 
Methodology: A prospective cohort study was carried out at Cardiology 
Department of PIMS from January 2022 to December 2023. Patients aged 18 
years old or above, both genders that were undergoing coronary angiography 
radial route for various indications in cardiac center at PIMS were included. All 
patients had radial artery cannulation with 6 French sheath. Patient who had only 
coronary angiography, their sheaths were removed just after completion of the 
procedure. Patients who had PCI their sheaths were removed after 4 hours of 
completion of procedure. Patients who had PCI were loaded with antiplatelet 
medications. Patients were followed in OPD after 2 to 3weeks. All of the 
information was entered and analyzed using SPSS version 26. 
Results: Mean age of the patients was 56.52+10.69 years. Male were 70.3%, and 
females were 29.7%. Overall, data indicates that 10.5% of the patients had a non-
palpable radial artery after the procedure. There was no significant association 
found of radial artery loss with age, gender, diabetes, hypertension and smoking 
history (p=>0.05), however its incidence observed significantly higher among 
patients who underwent PCI (p-0.001). 
Conclusion: The incidence of an asymptomatic complication of radial artery loss 
observed to be 10.8% among patients undergoing coronary angiography via radial 
route. However, PCI was noted to be a significant predictor. 
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Introduction 

Coronary artery disease (CAD) continues to be a major 

health issue, placing significant strain on both individuals 

and healthcare systems globally. The disease's effects arise 

from the narrowing and blockage of arteries, which can 

result in serious complications such as heart attacks and 

heart failure.1 It is responsible for around 610,000 deaths 

each year (approximately 1 in 4 deaths) and stands as the 

leading cause of mortality in the United States.2  

Globally, it ranks as the third leading cause of death, 

contributing to 17.8 million deaths each year.2 A 

significant portion of this burden affects low and middle-

income countries, resulting in nearly 7 million deaths and 

129 million disability-adjusted life years (DALYs) each 

year.3 Coronary angiography (CAG) is used to identify the 

type and number of affected vessels as well as the degree of 

stenosis, which are essential factors for determining the 

appropriate coronary intervention method.4 

Coronary angiography can be performed through the 

femoral, radial, or ulnar arteries. Historically, the common 

femoral artery has been the preferred access site for 

coronary angiography and angioplasty.5 However, 

complications at the vascular access site, such as bleeding, 

hematoma, arteriovenous fistula, or pseudoaneurysm, are 

relatively common following transfemoral approach (TFA) 

procedures.5,6 Transradial approach provides several 

benefits, including minimal invasiveness, ease of 

conducting diagnostic and therapeutic coronary 

interventions, reduced patient discomfort, early 
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mobilization, shorter hospital stays, and the lower costs of 

the Hospital.7,8     

Despite its many benefits, radial access can have certain 

disadvantages, including pain or vascular complications. 

Persistent occlusion of the radial artery is the primary 

complication of this approach.9,10 Most patients remain 

asymptomatic because of collateral arterial perfusion, 

leading to under diagnosis in routine clinical practice. 

However, silent radial occlusion presents a significant 

challenge for future angiographies.9 Following 

Transradial coronary intervention (TCI), early radial artery 

occlusion (RAO) can occur due to radial artery spasm and 

thrombosis. This may be triggered by the combined effects 

of catheter-induced endothelial injury and reduced blood 

flow after the insertion of the sheath and catheter.7,11 

In initial studies, the rate of radial artery occlusion after 

angiography ranged from less than 1% to as high as 

33%.12,13 Recent data indicate that the average incidence 

remains above 4%.9 Despite these findings, there is a lack 

of precise data on the incidence of RAO at the local level. 

This study aims to evaluate the incidence of radial artery 

occlusion among patients following coronary 

angiography. The results of this study could contribute to 

a better understanding of radial artery loss rates in our 

specific population, inform clinical practices, and 

potentially lead to the development of strategies to 

minimize this complication. 

Methodology 

A prospective cohort study was carried out at Cardiology 

Department of PIMS. Study was done after taking ethical 

approval from ethical review committee during a period of 

two years from January 2022 to December 2023. Patients 

aged 18 years old or above, both gender who were 

undergoing coronary angiography radial route for various 

indications in cardiac center at PIMS were included. 

Patients with history of preexisting radial artery occlusion, 

failed attempt at coronary angiography from radial route, 

post CABG patients, patients undergoing angiography via 

alternative route, patients who did not attend follow-up 

appointments and those who were not willing to take a part 

of study were excluded. Detailed demographic 

information, medical history and clinical examination were 

done. An informed consent was taken from each case after 

explaining the purpose of the study. The angiography 

process was documented, including the measurement of 

the sheath, the time frame of the procedure, and any issues 

that occurred. All patients had radial artery cannulation 

with 6 French sheath. Patient who had only coronary 

angiography, their sheaths were removed just after 

completion of the procedure. Patients who had PCI their 

sheaths were removed after 4 hours of completion of 

procedure. All patients were given 100 mcg of 

nitroglycerine and 5000 units of UFH. Additional heparin 

of 5000 units was given to those who underwent PCI.  

Patients who had PCI were loaded with antiplatelet 

medications. Participants were monitored after the 

procedure for evidence of radial artery loss. Patients were 

followed in OPD after 2 to 3weeks. Outcome for the 

incidence of RAO, was defined as the lack of a palpable 

radial pulse and verified by Doppler ultrasound at during 

follow up. All of the information was entered and analyzed 

using SPSS version 26. Stratification with respect to the 

effect modifiers like age and gender was done, by applying 

chi-square test and a p-value <0.05 was taken as 

significant. 

Results  

Mean age of the patients was 56.52+10.69 years. The 

majority of the patients were male 70.3%, and 29.7% 

being female. Family history of coronary artery disease 

(CAD) was positive in 38.9% patients. 36.8% patients 

were diabetics, and 36.8% were hypertensive. 

According to smoking history 8.2% patients were 

current smokers and 6.4% were ex-smokers. Although 

29.3% of the patients had a previous history of 

angiography. Table I 

Table I: Demographic and clinical information of the patients. 

(n=563) 

Variables N % 

Gender 

Male 396 70.3% 

Female 167 29.7% 

Total 563 100.0% 

Family history of CAD 

Positive 219 38.9% 

Negative 344 61.1% 

Total 563 100.0% 

Diabetes mellitus 

Yes 207 36.8% 

No 356 63.2% 

Total 563 100.0% 

Hypertension 

Yes 207 36.8% 

No 356 63.2% 

Total 563 100.0% 

Smoking history 

Yes 46 8.2 

No 481 85.4 

Ex- smoker 36 6.4 

Total 563 100.0 

Previous history of angiography 

Yes 165 29.3 

No 398 70.7 

Total 563 100.0 
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According to the status of radial artery loss following the 

procedure for an overall sample of 563 individuals, 59 

(10.5%) individuals found with the loss where the radial 

artery was not palpable, while the radial artery remained 

palpable in 504(89.5%) of the cases.  Figure 1  

 
Figure 1. Radial artery loss status after procedure. (n=563) 

There was no significant association found of radial 

artery loss with age, gender, diabetes, hypertension and 

smoking history (p=>0.05), however its incidence 

observed significantly higher among patients who 

underwent PCI (p-0.001), as shown in Table II. 

Discussion 

Transradial access is now widely favored as the primary 

approach for coronary procedures, including coronary 

angiography and PCI.10 Radial artery occlusion (RAO) is 

regarded as the most prevalent and severe complication 

associated TRA. This study was conducted on 563 cases 

undergoing angiography, with an overall mean age of 

56.52 ± 10.69 years. The majority of the patients were 

male (70.3%), with 29.7% being female, to evaluate the 

incidence of radial artery occlusion among patients 

following coronary angiography. In alignment with this 

study, Sadaka MA et al5 reported an average age of 57.7 ± 

8.8 years, with 104 male patients (63.4%) and 60 female 

patients (36.6%). Similarly, the study by Didagelos M et 

al10 involved 1,357 patients, with a mean age of 64.8 ± 11.7 

years, of which 24.9% were female. The male 

predominance in these studies may be due to various 

factors including smoking habits, alcohol consumption 

and hormonal factors.  

Radial artery occlusion (RAO) stands as the most 

prevalent and notable complication following transradial 

catheterization. The incidence of RAO varies widely, 

ranging from 1% to 10%.11 In this study, according to the 

status of radial artery loss following the procedure for an 

overall sample of 563 individuals, 59 (10.5%) individuals 

experienced a loss where the radial artery was not 

palpable. This incidence is markedly lower compared to 

Sadaka MA et al5 who reported that after six months, RAO 

was identified in 49 patients (29.9%). On the other hand, 

Schlosser J et al9 reported a lower incidence of RAO at 

4.6%. Similarly, Xu D et al15 found the overall incidence 

of post-radial artery occlusion (PRAO) to be 9.1%. 

Dwivedi SK et al7 demonstrated that RAO was diagnosed 

in 11.97% of the patients. Bukhari SN et al16 also found a 

lower incidence of RAO after 24 hours, affecting 5 patients 

(4.0%). Ahmad F et al17 also found overall lower incidence 

of RAO in (5.3%) of the cases and notably, patients over 

the age of 60 experienced a significantly higher onset of 

RAO. However, the findings of et al18 were consistent with 

our study's primary outcome, with RAO observed in 

11.3% in the patients of in their study.  

Above differences in the incidence of RAO across these 

studies may due to several factors, including variations in 

59(10.50%)

504(89.50%)
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Table II: Stratification for radial artery loss with respect to 

effect modifiers. (n=563) 

 

Variables 

Radial artery loss  

Total 

p-value 

Yes No 

 

 

Age groups 

25-40 years 4 36 40  

 

0.268 
0.7% 6.4% 7.1% 

41-50 years 14 121 135 

2.5% 21.5 24.0% 

51-60 years 26 156 182 

4.6% 27.7 32.3% 

61-70 years 10 137 147 

1.8% 24.3 26.1% 

>70 years 5 54 59 

0.9% 9.6% 10.5% 

 

Gender 

Male 41 355 396  

0.880 7.3% 63.1 70.3% 

Female 18 149 167 

3.2% 26.5 29.7% 

 

Diabetes 

mellitus 

Yes 25 182 207  

0.345 4.4% 32.3 36.8% 

No 34 322 356 

6.0% 57.2 63.2% 

 

Hypertension 

Yes 35 291 326  

0.816 6.2% 51.7 57.9% 

No 24 213 237 

4.3% 37.8 42.1% 

 

Smoking 

history 

Current 

smoker 

5 41 46  

 

0.908 
0.9% 7.3% 8.2% 

Ex-smoker 51 430 481 

9.1% 76.4 85.4% 

No 51 430 481 

9.1% 76.4 85.4% 

 

Previous 

Angiography 

Yes 15 150 165  

0.489 2.7% 26.6 29.3% 

No 44 354 398 

7.8% 62.9 70.7% 

 

PCI 

Yes 38 185 223  

0.001 6.7% 32.9 39.6% 

No 21 319 340 

3.7% 56.7 60.4% 
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procedural techniques, difference in sample size of the 

studies and in follow-up- assessment duration, patient 

demographics, follow-up duration, and criteria for 

diagnosing RAO. Differences in post-procedural care and 

the use of preventive measures such as anticoagulants or 

vasodilators may also play a role in the variability of RAO 

rates.  

Furthermore, in this study there was no significant 

association found of radial artery loss with age, gender, 

diabetes, hypertension and smoking history (p=>0.05), 

however its incidence observed significantly higher 

among patients who underwent PCI (p-0.001). 

Inconsistently Schlosser J et al9 found most significant 

independent predictors of radial occlusion were being 

female and active status of smoking.9  The limitations of 

this study include a relatively small sample size and a lack 

of long-term follow-up, which may affect the 

generalizability of the findings. Moreover, the study did 

not account for other potential confounding factors that 

could influence RAO incidence. Further studies 

recommended with more diverse populations and include 

longer follow-up periods to better understand the long-

term risks of RAO. Additionally, it is suggested that to 

investigate the impact of different procedural techniques 

and post-procedural care protocols on RAO rates.  

Conclusion  

As per the study findings the incidence of a asymptomatic 

complication of radial artery loss observed to the 10.8% 

among patients undergoing coronary angiography via 

radial route. The results indicated that the demographic 

and common clinical characteristics are not predictive of 

radial artery loss. However, PCI was noted to be a 

significant predictor. This emphasizes the importance of 

carefully considering and monitoring radial artery 

integrity, particularly among patients undergoing PCI, to 

reduce risks and improve patient outcomes after coronary 

angiography. Further research is needed to explore ways 

to reduce radial artery complications in this specific group 

of patients. 
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