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ABSTRACT 
Objective: The aim of this study was to determine the frequency of radial artery occlusion (RAO) in patients 

undergoing percutaneous cardiac catheterization. 
Study Design: Prospective study 
Place and Duration: The study was conducted at cardiology department of Cat A Hospital Batkhela and Fauji 

Foundation Hospital Peshawar for six months duration from January 2021 to June 2021. 
Methods: Total one hundred and forty patients of both genders were included in this study. Patients’ detailed 

demographics including age, sex and body mass index were recorded after taking informed written consent. 
Patients who underwent percutaneous cardiac catheterization were presented in this study. Hypertension, 
diabetes mellitus and smoking history were analyzed. Frequency of radial artery occlusion (RAO) was measured 
by Barbeau test. Chi square test and fisher test was used to measure prevalence of RAO with respect to co-
morbidities. Complete data was analyzed by SPSS 23.0 version. 
Results: There were 100 (71.4%) male patients and 40 (28.6%) patients were females. Mean age of the patients 

was 53.7±8.44 years with mean BMI 28.6±9.51 kg/m2. Mean height of the patients 167.5 ± 5.11 cm with mean 
weight 75.9±11.14 kg. Most common risk factor was hypertension found in 90 (64.3%) cases, followed by 
smokers 80 (57.14%) and diabetes mellitus 75 (53.6%). Prevalence of radial artery occlusion (RAO) was found 
among 25 (17.9%) cases, most of them were females. Prevalence of RAO was most common among smokers 20 
(80%) followed by diabetes mellitus 17 (68%) and hypertension 14 (56%). 
Conclusion: We concluded in this study that frequency of radial artery occlusion (RAO) was 17.9% among 

patients undergoing percutaneous cardiac catheterization. Hypertension, smoking and diabetes were the most 
common risk factors among all these cases. To achieve long-term patency of the radial artery in patients with high 
predictors of RAO, meticulous management and close follow-up are essential. 
Keywords: Cardiac Catheterization, Radial Artery Occlusion (RAO), DM, HTN, Smoking 

 

INTRODUCTION 
Coronary artery disease (CAD) has long been recognized 
as a leading cause of death and disability in industrialized 
nations. Deaths from CAD have decreased over the last 
seven decades, but they still account for a third or more of 
all deaths in people over 551. 
 Coronary angiography, the gold standard for 
diagnosing and treating atherosclerotic coronary artery 
disease, is now widely available.2 
 It is possible to do coronary angiography by using the 
radial, femoral, or ulnar arteries. Angiograms and 
angioplasty are most commonly performed through the 
common femoral artery. However, during transfemoral 
approach (TFA) surgeries, vascular access site problems 
such as hemorrhage, hematoma, arteriovenous fistula, or 
pseudoaneurysm are not uncommon3. 
 In addition to the increased risk of death, myocardial 
infarction (MI), stroke, and stent thrombosis that brings 
bleeding problems, they also raise the cost of care4. 
 The vascular access site is responsible for the 
majority of bleeding problems in patients having 
percutaneous coronary intervention (PCI)5. PCI's ability to 
reduce ischemic events and complications while also 
reducing bleeding problems raises the risk of both 
morbidity and death6. 

 Campeau was the first to use the transradial 
technique (TRA) for diagnostic coronary angiography in 
19897. After that, Kiemeneij and Laarman expanded on it 
for PCI8. 
 The radial artery is more easily compressible because 
it is anatomically more accessible than the femoral artery9. 
TRA has several advantages to transfemoral (TF) access, 
including less access site bleeding, quicker ambulation, 
and increased patient comfort10. This is especially true 
when patients are receiving anticoagulation and antiplatelet 
medication. Radial access has been recommended as the 
conventional route for coronary angiography and 
angioplasty by the European Society of Cardiology 
Guidelines on Myocardial Revascularization, provided that 
no overriding operations are necessary11. 
 After radial artery catheterization, radial artery 
occlusion (RAO) looks to be a silent foe. Hand ischemia, 
for example, can be a significant consequence of RAO. 
When this complication is studied promptly after surgery, 
the incidence ranges from 2 to 18 percent13 in the literature. 
The radial pulse method, Barbeau's test (plethysmographic 
evidence), and a vascular doppler examination can all be 
used to determine if a person has RAO. Researchers found 
that the incidence of instant occlusion by radial pulse 
method was 4.7% and the rate of immediate occlusion by 
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vascular doppler research was 11.7 percent in Huang et 
al's study14. 
 There are several demographic, clinical, and 
procedural factors that influence RAO. There are several 
risk factors for RAO, including: low body weight15, female 
gender16, anticoagulant use and dose17, radial artery 
diameter18, sheath size19, number of catheters20, operation 
duration21, and the type and duration of access site 
compression following the surgery22. Low BMI, diabetes 
mellitus, preprocedural radial artery diameter "2.5 mm," low 
preprocedural peak systolic velocity, and a radial-artery-to-
sheath ratio of 1 were found to be further predictors of RAO 
in an Indian study recently conducted by Garg et al20. 
According to Kim et al21, a thrombus is a direct 
pathophysiological factor in RAO, which is caused by 
damage to the endothelium, arterial smooth muscle 
contraction, and a slow/no blood flow, which creates a 
conducive environment for thrombi to form. 
Histopathological analysis of the artery-aspirated material 
revealed a thrombus13. The use of reprocessed sheaths 
can lead to alterations in the microstructure of the blood, 
increasing the risk of thromboembolism. As the 
pathophysiological process is more understood and the 
problem's importance is recognized, RAO is becoming less 
common. This is because effective preventative techniques 
have been identified and implemented22. 
 

MATERIAL AND METHODS 
This prospective study was conducted at cardiology 
department of Cat A Hospital Batkhela and Fauji 
Foundation Hospital Peshawar for six months duration from 
January 2021 to June 2021. 
 The study consisted of 140 patients of both genders. 
Detailed demographics of enrolled cases including age, sex 
and body mass index were recorded after taking informed 
written consent. Patients who had history of angiograms or 
cardiac catheterization and patients who did not give any 
written consent were excluded from this study. 
 Patients were aged between 19-65 years. Patients, 
who underwent percutaneous cardiac catheterization were 
presented in this study. Hypertension, diabetes mellitus 
and smoking history were analyzed. Frequency of radial 
artery occlusion (RAO) was measured by Barbeau test. 
HTN was determined by looking at a patient's past medical 
history (PMH) for HTN or by measuring their blood 
pressure, which was found to be greater than 140/90 
mmHg. PMH, a fasting glucose > 126 mg/dl, or a random 
blood glucose > 200 mg/dl were used to determine DM. 
The patient's social history provided information on his or 
her smoking habits. 
 Chi square test and fisher test was used to measure 
prevalence of RAO with respect to co-morbidities. 
Complete data was analyzed by SPSS 23.0 version. 
Categorical variables were assessed by frequencies and 
percentages. 
 

RESULTS 
There were 100 (71.4%) male patients and 40 (28.6%) 
patients were females. Mean age of the patients was 
53.7±8.44 years with mean BMI 28.6±9.51 kg/m2. Mean 
height of the patients 167.5 ± 5.11 cm with mean weight 
75.9±11.14 kg. Most common risk factor was hypertension 

found in 90 (64.3%) cases, followed by smokers 80 
(57.14%) and diabetes mellitus 75 (53.6%).(Table 1) 
 
Table 1: Baseline detailed demographics of enrolled cases 

Variables Frequency (n=140) %age 

Gender 

Male  100 71.4 

Female  40  28.6 

Mean age (years)  53.7±8.44  - 

Mean BMI (kg/m2)  28.6±9.51  - 

Mean height (cm)  167.5 ± 5.11  - 

Mean weight (kg)  75.9±11.14  - 

Risk factors 

Hypertension  90 64.3 

Smoking  80  57.14 

Diabetes Mellitus  75 53.6 

 
 Prevalence of radial artery occlusion (RAO) was found among 25 
(17.9%) cases , most of the cases were females. (Table 2) 
 
Table 2: Frequency of RAO among enrolled cases 

Variables Frequency %age 

RAO 

Yes  25 17.9 

No  115  82.1 

Gender 

Male  9  36 

Female  16  64 

Total  25 100 

 
 Prevalence of RAO was most common among smokers 20 (80%), 
followed by diabetes mellitus 17 (68%) and hypertension 14 (56%). (Table 3) 
 
Table 3: Prevalence of RAO with respect to co-morbidities 

RAO Frequency (n=25) %age 

Smoking 

Yes  20 80 

No  5 20 

Diabetes Mellitus 

Yes  17 68 

No  8  32 

Hypertension 

Yes  14 56 

No  11  44 

 

DISCUSSION 
Cardiac catheterizations commonly employ the radial artery 
(RA) as the primary entry point, and efforts to maintain the 
RA's patency for future use are becoming standard 
practice. In this study we determined the frequency of 
radial artery occlusion (RAO) in patients undergoing 
percutaneous cardiac catheterization. 
 In this prospective study 140 patients of both genders 
were presented. Patients were aged between 19-65 years. 
Majority of the patients were male 71.4%. Mean age of the 
patients was 53.7±8.44 years with mean BMI 28.6±9.51 
kg/m2. Mean height of the patients was measured 167.5 ± 
5.11 cm with mean weight of 75.9±11.14 kg. These findings 
were comparable to the previous studies23,24. Most 
common risk factor was hypertension, found in 90 (64.3%) 
cases, followed by smokers 80 (57.14%) and diabetes 
mellitus 75 (53.6%). This was similar to the previous 
study25 
 In a study conducted in Brazil by Sa' et al.[26], 
incidence of early RAO (within 07 days) was reported to be 
10.5%. Patients who had transradial coronary angioplasty 
in India underwent a vascular doppler-guided examination, 
and the RAO rate was 15.2% one day later27 The findings 
of our investigation, which found a frequency of RAO of 
17.9%, are in line with prior findings. Among 17.9% cases 



Gauhar Rahman, Hamid Mahmood, Ahmad Fawad et al 

 

P J M H S  Vol. 15, NO.9, SEP  2021   2407 

of RAO, majority were females. Because of the increased 
usage of radial approach, the incidence of RAO has 
declined in recent years. RAO was found in 15% of patients 
in a research conducted by the catheter laboratory28. In 
current study prevalence of RAO was most commonly 
found among smokers 20 (80%) followed by diabetes 
mellitus 17 (68%) and hypertension 14 (56%). The most 
prevalent and most serious side effect of TRA is radial 
artery occlusion (RAO). It's been dubbed the TR 
technique's "Achilles' heel"29. Such a problem has an 
incidence ranging from 8% to 30%30. 
 Using the Hemoband (HemoBand Corporation, 
Portland, OR), the Prevention of Radial Artery Occlusion-
Patent Hemostasis Evaluation Trial (PROPHET) looked 
into the effectiveness of patent hemostasis.31 After a 
procedure, Bernat et al compressed the ulnar artery to 
improve flow in the blocked radial artery using a 
nonpharmacological new technique. According to the study 
results, the RAO rate was much lower after compression of 
the ulnar artery, and this helped to restore flow in the radial 
artery and open it again.32 
 

CONCLUSION 
We concluded in this study that frequency of radial artery 
occlusion (RAO) was 17.9% among patients undergoing 
percutaneous cardiac catheterization. Hypertension, 
smoking and diabetes were the most common risk factors 
among all these cases. To achieve long-term patency of 
the radial artery in patients with high predictors of RAO, 
meticulous management and close follow-up are essential. 
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