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Background: Coronary angiography is the gold standard test for diagnosis coronary artery 
disease. It can be performed via various intra-arterial routes, i.e., femoral, radial, brachial, ulnar, or 
axillary arteries. Trans-Radial access for coronary angiography is a good approach with less major 
vascular complications, increased patient comfort and early mobilization and less hospital stay but 
is associated with radial artery spasm as the major complication affecting the success of the 
procedure. Methods: This study was a descriptive cross-sectional study. It enrolled one hundred 
and thirty-six (136) consecutive patients who underwent the procedure of coronary 
angiography/PCI over a 6-month period. The study included both in and outpatients undergoing 
coronary angiography/PCI. Coronary angiography/Percutaneous coronary intervention was done 
via trans radial approach and the study participants were observed for development of radial artery 
spasm using clinical and angiographic parameters. Data was entered and analysed using SPSS-19. 
Results: The frequency of radial artery spasm was 13.24% (n=18). Radial artery spasm was 
statistically significant in females (p<0.05), those who had severe pain during radial artery 
puncture (p<0.001) and those who had unsuccessful first attempt during radial artery puncture 
(p<0.001). No statistically significant association was found between radial artery spasm and other 
predictors such as age, hypertension and diabetes mellitus. Conclusion: Radial artery spasm is a 
common complication during trans radial approach for coronary angiography/percutaneous 
coronary intervention particularly in females, those who have unsuccessful first attempt and those 
who have severe pain during radial artery puncture. 
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INTRODUCTION 

Coronary angiography is the gold standard method 
for diagnosis of atherosclerotic cardiovascular 
disease. It can be performed via various routes, i.e., 
femoral, radial, ulnar, brachial and axillary artery. 
Since advent of this procedure, femoral route has 
remained one of the most favourite routes of 
operators but complications such as hematoma, 
bleeding, AV malformation, pseudoaneurysm and 
prolonged immobility are quite common after this 
approach.1–4  

Trans-radial approach has many advantages 
as compared to femoral route and it is now being 
increasingly used for coronary angiography and 
angioplasty due to lesser incidence of vascular 
complications.5–7 

There are some disadvantages of trans-radial 
approach, most commonly being prolonged learning 
curve resulting in increased incidence of radial artery 
spasm and exposure to radiation. Radial artery is a 
type III artery, thereby predisposing it to increased 
incidence of spasm as compared to other arteries.8 

Type III arteries are typically limb arteries which 

release less nitric oxide (NO) and are more prone to 
spasm as compared to Type I somatic arteries, i.e., 
left internal mammary artery (LIMA). 

Development of radial artery spasm during 
the procedure has multitude of effects. It increases 
the procedure time, discomfort of patient and overall 
effects the procedural success. 

MATERIAL AND METHODS 
This study was a descriptive cross-sectional study. It 
enrolled one hundred and thirty-six (136) consecutive 
patients who underwent the procedure of coronary 
angiography / PCI over a 6-month period. The study 
included both in and outpatients undergoing coronary 
angiography/PCI. Coronary angiography / 
percutaneous coronary intervention were done via 
trans radial approach and the study participants were 
observed for development of radial artery spasm 
using clinical and angiographic parameters. Data was 
entered and analysed using SPSS. 

Radial artery spasm was defined as clinical 
radial artery spasm (RAS) and angiographic radial 
artery spasm (RAS). 
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Clinical RAS was defined as presence of ≥2 (two) of 
the following 5 (five) factors: 
1. Persistent pain in the forearm 
2. Pain response to catheter manipulation 
3. Pain response to sheath withdrawal 
4. Difficult catheter manipulation after trapped by 

radial artery 
5. Resistance on withdrawal of sheath  
Multivariate logistic regression analysis was 
performed to identify independent predictors of RAS, 
including variables that have an effect at the 
beginning of the procedure (sex, age, presence of 
hypertension, diabetes mellitus, and smoking, pain 
intensity on puncture and success on first attempt). 
Pain intensity was assessed and categorized using 
numeric pain rating scale from 0–10 into painless, 
mild, moderate and severe pain. 
0-painless 
1–3 mild pain 
4–6 moderate pain 
7–10 severe pain 
A p-value of <0.05 was considered statistically 
significant. 

RESULTS 

In our study the total number of patients enrolled 
were 136. The minimum age of patient was 26 and 
maximum was 80 with mean age of 53.94 and 
standard deviation of 10.29. 

Out of these 136 patients, female patients 
were 40 (29.41%) and male were 96(%). Out of these 
136 patients, radial artery spasm occurred in 18 
patients with frequency of 13.24%. 

There was significant difference between 
males and females in terms of spasm. Out of 40 
female patients,09 (22.5%) had spasm. Out of 96 
male patients, 09 (9.3%) had spasm. So in terms of 
spasm, significant difference was observed with p-
value of (0.04). 

Pain intensity during needle puncture was 
analysed using pain score into painless, mild, 
moderate and severe pain. Out of total 136 patients, 
23 patients had painless radial artery puncture. 
Eighty-seven patients had mild pain, 15 patients had 
moderate and 11 patients had severe pain. In the 
patients in painless group only 01 (4.3%) had spasm. 
In mild pain group, 01 (1.1%) had spasm. In 
moderate pain group, 15 (33.3%) had spasm and in 
severe pain group, 11 (54.5%) patients had radial 
artery spasm. 

So radial artery spasm was significant 
(p<0.001) in those patients who had severe pain 
during radial artery puncture. 

We also analysed correlation between 
successes at first attempt in radial artery puncture 
with unsuccessful first attempt with radial artery 

spasm. Out of 136 patients, 112 (82.35%) had 
success at first attempt while 24 (17.64%) were 
unsuccessful at first attempt. 

Out of 112 patients who had success at first 
attempt, 5 (4.5%) developed spasm whereas out of 24 
patients who had unsuccessful first attempt, 08 
(33.3%) developed spasm. 
Incidence of radial artery spasm was statistically 
significant (p<0.001) in patient. 

Other factors such as hypertension, diabetes 
mellitus and smoking didn’t have any significance in 
terms of radial artery spasm. 

As a result, factors such as female gender, 
pain intensity during needle puncture and success at 
first attempt during radial artery puncture had 
statistically significant correlation with radial artery 
spasm during coronary angiography and 
percutaneous coronary intervention. 

DISCUSSION 

Coronary angiography and percutaneous coronary 
intervention is an effective way to deal with 
atherosclerotic cardiovascular disease. Since its 
inception, procedural techniques of coronary 
angiography and PCI have evolved. Coronary 
angiography in its early years was conventionally 
performed via transfemoral route however with time 
other routes were introduced in the practice. Out of 
them, trans-radial route has gained a lot of 
significance. This was backed by a large number of 
clinical trials which showed trans-radial approach to 
be safe and with obvious advantages as compared to 
transfemoral route.9 

Radial artery is a thin artery and is 
controlled by alpha adrenergic nerves. Due to this 
fact, radial artery is prone to spasm which ultimately 
contributes to procedural complexity and failure.10 

Radial artery spasm is a complication of trans-radial 
approach and can affect the procedure at various 
stages. If it occurs at the beginning of procedure, it 
prevents the passage of exchange wire and causes 
immense pain and anxiety in the patient. If it occurs 
at the middle of procedure, it causes difficult catheter 
manipulation and difficulty in catheter engagement, 
thereby increasing both the fluoroscopy and 
procedure time. If it occurs at the end of procedure, it 
can cause difficult catheter and sheath withdrawal. 
Due to intense pain, it can also provoke vasovagal 
reaction in the patient, which in some cases, can be 
difficult to manage. Overall radial artery spasm 
during trans-radial approach, can lead to procedure 
prolongation and failure. 

According to the literature review till now, 
incidence of radial artery spasm depends on various 
factors. It mainly depends on experience of operator 
but in experienced hands and large volume centres, 
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incidence of radial artery spasm has been reported 
between 15–30%.11 

Development of radial artery spasm is also 
related to small diameter of radial artery and its 
enhanced vasoreactivity.12 Unsuccessful first attempt 
during radial artery cannulation and multiple attempts 
for radial artery cannulation can also lead to radial 
artery spasm due to its muscular nature.13,14 
In our study, frequency of radial artery spasm was 
13.24%. Radial artery cannulation was done by both 
cardiology fellows rotating in the cardiac 
catheterization laboratory and consultants. In our 
study we considered various factors effecting radial 
artery spasm in literature. Those factors which were 
considered for our study were gender, history of 
hypertension, smoking and diabetes. Other factors 
were success on first attempt, severity of pain while 
cannulating the radial artery and primary diagnosis of 
the patient at the start of procedure. 

In our study, we concluded that female 
gender, unsuccessful first attempt during radial artery 
cannulation and severe pain during radial artery 
cannulation, increased the incidence of radial artery 
spasm (RAS).  
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