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Smoking as an independent predictor of radial spasm

Tabaquismo como predictor independiente de espasmo radial

Natalia Mercado1, Mariano Rubio1, Martín Cisneros1, Santiago Trejo1, Maximiliano Giraudo1

ABSTRACT
Objective. To determine the independent in�uence of smoking on the appearance of 
radial artery spasm in cardiac catheterization studies and study the association of di-
�erent conditions with the development of radial artery spasm.
Material and method. Prospective, cross-sectional study. A 3-month follow-up of pa-
tients undergoing cardiac catheterization in 2 centers of the province of Córdoba, Ar-
gentina analyzed the in�uence of the procedural variables associated and clinical 
variables such as sex, age, and risk factors in the appearance of radial artery spasm 
(RAS).
Results. Patients undergoing cardiac catheterizations via radial artery access between 
September and December 2019 in 2 centers in the city of Cordoba, Argentina were 
analyzed. A population of 347 patients was �nally studied. A total of 131 were wo-
men (37.8%) and 216 were men (62.2%). The incidence rate of radial artery spasm 
(RAS) in the study sample was 14.7% (n=51). A signi�cant association between smo-
king and this event was �nally con�rmed. In all cases, the incidence rate of RAS was 
signi�cantly higher in smokers (17.6%) compared to non-smokers (6.5%). Smoking 
was a variable signi�cantly associated with radial artery spasm (P=.020).
Sex presented an OR associated with spasm (OR=8.2); the probability of women to 
present RAS would be 8 times greater compared to men. RAS occurred in almost a 
third of the women studied (29.0%) and in 6.0% of the males studied and was more 
commonly seen in smokers (33.3% of them su�ered radial artery spasm). However, in 
non-smokers the incidence of spasm was also more common in women compared 
to men. Regarding procedural factors, it was observed that both the size of the ca-
theter and the spasm kept a signi�cant correlation (P=.021). Procedural time was sig-
ni�cant (P=.022) with a higher risk of spasm associated with patients with procedu-
ral times > 20 min. (OR=2.6) and the type of study and occurrence of RAS (P=.014). 
The highest risk category was seen in the therapeutic study with an OR=3.1 (95%CI, 
1.25-7.67).
Conclusions. The incidence rate of radial artery spasm was close to 15% in the study 
sample, which kept a positive correlation with female sex and smoking. Smoking was 
con�rmed as an independent risk factor to predict the appearance of RAS in patients 
undergoing cardiac catheterization studies.
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RESUMEN
Objetivo. Determinar la in�uencia independiente del tabaquismo en la aparición de 
espasmo de la arteria radial en estudios de cateterismo cardíaco y el análisis de la 
asociación de diferentes condiciones para el desarrollo del espasmo arterial radial.
Material y método. Estudio prospectivo, transversal. Seguimiento durante 3 meses de 
pacientes sometidos a cateterismo cardíaco en 2 centros de la provincia de Córdoba, 
analizando la in�uencia de variables asociadas al procedimiento y variables clínicas 
como sexo, edad y factores de riesgo en la aparición de espasmo arterial radial (EAR).
Resultado. Se analizó a los pacientes sometidos a cateterismo cardíaco por acceso ar-
terial radial entre septiembre y diciembre de 2019 en 2 centros de la ciudad de Cór-
doba. Se obtuvo una población de 347 pacientes; 131 eran mujeres (37,8%) y 216, va-
rones (62,2%). La ocurrencia de espasmo de arteria radial (EAR) en la muestra fue del 
14,7% (n=51). Se veri�có una asociación signi�cativa entre tabaquismo y este evento. 
Todos los casos la proporción de EAR fue signi�cativamente más elevada en fumado-
res (17,6%) en contraste con los no fumadores (6,5%). El tabaquismo fue una variable 
asociada signi�cativamente al espasmo radial (p=0,020).
El sexo presentó un odds ratio (OR) asociado a espasmo de 8,2, la probabilidad de 
que las mujeres presenten EAR sería 8 veces mayor que la asociada a varones. El EAR 
ocurrió casi en un tercio de las mujeres estudiadas (29,0%) y en el 6,0% de los varo-
nes, y fue más observado en mujeres fumadoras (33,3% de ellas presentó espasmo), 
aunque también en no fumadores la incidencia de espasmo fue más frecuente en 
mujeres que en varones. En cuanto a los factores relacionados con el procedimien-
to, se observó que el tamaño del catéter y el espasmo se asociaba signi�cativamente 
(p=0,021). El tiempo de procedimiento resultó signi�cativo (p=0,022), con un mayor 
riesgo de espasmo asociado a pacientes con tiempos procedimentales superiores a 
20 minutos (OR=2,6) y el tipo de estudio y ocurrencia de EAR (p=0,014), siendo la ca-
tegoría de mayor riesgo el estudio terapéutico, con una OR=3.1 (intervaIo de con�an-
za del 95% [IC95%]: 1,25-7,67).
Conclusiones. La incidencia de EAR se ubicó cerca del 15% de la muestra estudiada, 
positivamente relacionada con el sexo femenino y el tabaquismo. Se observó que el 
tabaquismo es un factor de riesgo independiente para predecir la aparición de EAR 
en pacientes sometidos a estudios de cateterismo cardíaco.

Palabras claves: espasmo radial, tabaquismo, cateterismo cardíaco.
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INTRODUCTION

Radial access has been gaining traction over the last few 
years regarding percutaneous coronary interventions. To 
this date, it is one of the most commonly chosen access rou-
tes by interventional cardiologists worldwide when perfor-
ming endovascular procedures (1-3). Evidence shows bene-
�ts for both patients and health centers with fewer vascular 
complications, more comfort and early mobilization, better 
results in high-risk patients, shorter hospital stays, and a sig-
ni�cant reduction of hospital expenses (3,4,6).
Multiple randomized clinical trials such as the RIVAL (6,7) 
and the RIFLE-STEACS (8-10) con�rm that the use of the 
radial access is associated with fewer adverse cardiovascu-
lar events in patients with ST-segment elevation myocardial 
infarction (STEMI). Based on the growing body of eviden-
ce, the most recent iteration of the clinical practice guideli-

nes published by the European Society of Cardiology (ESC) 
(2017) regarding percutaneous coronary interventions 
(PCI) for the management of patients with STEMI chan-
ged the recommendation to a class I recommendation (level 
of evidence A) regarding the use of the radial artery as the 
access route (19).
Radial access is associated with lower rates of procedural 
success and a greater need for crossing to the femoral ac-
cess when performing percutaneous coronary interven-
tions (8,9), which is commonly associated with radial artery 
spasm (RAS) (6,7). �e appearance of severe RAS requires 
changing the access site because RAS, a common complica-
tion, does not facilitate the proper advancement and mani-
pulation of devices through this access route (11-13).
�ere are di�erent concepts that can be used to de�ne 
RAS. Maybe the most wide spread de�nition is the sudden, 
abrupt, and transient reduction of the arterial caliber clini-
cally and/or angiographically diagnosed during the proce-
dure (16), the presence of pain at the puncture site while ad-
vancing the guidewire, pain in the forearm when moving 
the catheters and/or pain and incapacity to manipulate the 
catheters (9-12); at times, pain is due to device displacement 
in the presence of factors like tortuous or spiral radial, bra-
chial and/or subclavian arteries.
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RAS can have different degrees of severity and occur at 
any stage during the procedure resulting in a mismatch 
among the introducer sheath, the catheter, and the size 
of the artery; it is the most common cause of procedu-
ral failure when performing cardiac catheterizations 
(11,12,16).
�e incidence rate of RAS during a percutaneous coronary 
intervention is between 4% and 18% (8,9,12,14-16). Cu-
rrently, it is well-known that the mechanism that causes 
RAS is associated with the existence of di�erent factors that 
predispose to its appearance: clinical, anatomical, and pro-
cedural factors alike (9-11).
Female sex, age group between 20 and 40 years, low body 
mass index, and a past medical history of diabetes mellitus, 
smoking, ischemic heart disease are among the clinical fac-
tors that have been reported. �e diameter of the radial ar-
tery, the presence of atherosclerotic lesions, arterial tortuo-
sity, and radial artery anomalies and/or variants are some of 
the anatomical factors that have been reported. Successive 
failed attempts when trying to catheterize the radial artery, 
large-caliber devices, long procedural times, and the number 
of catheters used are some of the procedural factors repor-
ted too.
Today in Argentina there are very few studies correlating 
the patients’ clinical predictors with the appearance of RAS. 
Instead, they are mostly focused on preventing this event by 
using drug therapy.
It is well-known that chronic smoking changes the en-
dogenous mechanisms of pain and affects how pain is 
perceived and felt due to the chronic exposure to nico-
tine  (15,16,18,20,24). Some epidemiological studies 

claim that smoking is a risk factor for chronic and acu-
te pain (17,18) which is why smoking has been establi-
shed as a predictor of intense pain, which may be asso-
ciated with the state of radial artery hyperreactivity and 
induce spasm while performing percutaneous coronary 
interventions.
Given the scarce evidence available and the case reports pre-
sented by di�erent cardiology societies since pharmacologi-
cal prevention (11,12,14,15), and taking into consideration 
that we are dealing with complex, multifactorial events that 
lead to the occurrence of RAS, the objective of this study is 
to identify the presence of smoking as an independent pre-
dictor variable of RAS for a better understanding and pre-
vention of radial artery spasm risk in patients with such a 
risk factor.

Objectives
To determine the impact of smoking on the appearance 
of RAS in cardiac catheterization studies and analyze the 
association of different conditions for the development 
of RAS.

MATERIALS AND METHODS

Analytical, prospective, and cross-sectional study. �e target 
population included a total of 347 patients between 18 and 
90 years-old studied over a 3-month follow-up period (from 
September through December 2019) in the Clínica Privada 
Vélez Sars�eld Interventional Cardiology Unit and the Sa-
natorio Francés Interventional Cardiology Unit, both in the 
City of Córdoba, Argentina.

TABLE 1. Model summary. From left to right: factor studied, category with higher chances of RAS; statistical signi�cance (P); OR and 95%CI.

Explicative factor
(predictor) Category of highest risk of spasm P OR

95%IC for the OR

Lower limit Upper limit

Sex Women <0,001 8,26 3,79 18,02

Ischemic heart disease Yes 0,006 2,77 1,34 5,72

Smoking Smokers 0,020 3,47 1,22 9,89

Catheter diameter (French) 6-Fr 0,021 2,91 1,18 7,19

Procedural time ≥ 20 min 0,022 2,63 1,15 6,02

MRS Yes 0,046 3,53 1,02 12,22

Peripheral vascular disease No 0,067 2,47 0,94 6,47

Treatment Without treatment 0,122 1,96 0,83 4,59

Hypothyroidism No 0,200 2,66 0,60 11,87

DLP No 0,216 1,65 0,75 3,67

BMI > 30 0,435 1,35 0,63 2,89

Interventional cardiologist Experienced 0,455 1,33 0,63 2,79

Radial access (side) - 0,535 1,39 0,49 3,88

Contrast agent > 70 cc 0,618 1,25 0,52 2,97

AHT - 0,638 1,13 0,42 3,02

DM - 0,676 1,10 0,53 2,31

Age group - 0,792 1,07 0,51 2,24

Absorbed dose rate (mGy/min) - 0,804 1,03 0,93 1,13

Radioscopy time - 0,854 1,00 1,00 1,00
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Patients eligible for diagnostic and/or therapeutic le� car-
diac catheterization via radial artery access were inclu-
ded. Patients who met any of the following criteria were 
excluded:
• Allergy to drugs used as prophylactic therapy to prevent 

radial artery spasm.
• Hemodynamically unstable patients: severe hypoten-

sion requiring vasoactive drugs.
• Negative Allen’s test: it is used to measure the state 

of circulation of the palmar arch cubital collateral ar-
tery to avoid any possible ischemic complications as-
sociated with palmar capillary refill. It consists of as-
king the patient to close his hand—which compresses 
the cubital and radial arteries—which turns the palm 
of the hand into white color due to blood f low inte-

rruption. Then, the cubital artery pressure is released 
and the time is takes for the skin to go back to normal 
color is measured.

Di�erent variables were analyzed in each patient and then 
categorized into clinical and procedural variables. Some of 
the clinical variables reported were the age of the patients 
measured in years, feminine/masculine sex, and the presen-
ce of previous comorbidities like diabetes mellitus (DM), ar-
terial hypertension (AHT), dyslipidemia (DLP), chronic 
kidney disease (CKD), body mass index (BMI) < or > 30, is-
chemic heart disease, previous myocardial revascularization 
surgery (MRS), and smoking.
Procedural variables reported were the type of interventio-
nal cardiologist who performed the procedure (experienced 

TABLE 2. Relative and absolute frequencies of RAS occurrence based on smoking and category of di�erent factors (the color scale is associated with percentages).

Factor Category Spasm in non-smokers Spasm in smokers 

Sex
Feminine █ 11,5% (3/26) █ 33,3% (35/105)

Masculine █ 4,5% (3/66) █ 6,7% (10/150)

Catheter diameter (French)
5-Fr █ 4,3% (3/69) █ 14,0% (25/178)

6-Fr █ 13,0% (3/23) █ 26,0% (20/77)

Ischemic heart disease
Ischemic heart disease(no) █ 2,0% (1/51) █ 13,3% (20/150)

Ischemic heart disease(yes) █ 12,2% (5/41) █ 23,8% (25/105)

Smoking
Non-smokers █ 6,5% (6/92)

Smokers █ 17,6% (45/255)

Procedural time
< 20 █ 4,4% (2/45) █ 11,2% (13/116)

≥ 20 █ 8,5% (4/47) █ 23,0% (32/139)

MRS
No █ 6,6% (6/91) █ 16,4% (39/238)

Yes █ 0,0% (0/1) █ 35,3% (6/17)

Study

Coronary computed tomography angiogra-
phy

█ 13,0% (3/23) █ 21,6% (16/74)

Cine coronary angiography and others █ 4,3% (3/69) █ 16,0% (29/181)

Peripheral vascular disease
Peripheral vascular disease (no) █ 8,2% (6/73) █ 21,5% (37/172)

Peripheral vascular disease (yes) █ 0,0% (0/19) █ 9,6% (8/83)

DLP (dyslipidemia)
DLP (no) █ 8,8% (6/68) █ 21,6% (27/125)

DLP (yes) █ 0,0% (0/24) █ 13,8% (18/130)

Hypothyroidism
Hypothyroidism (no) █ 7,1% (6/85) █ 17,9% (42/235)

Hypothyroidism (yes) █ 0,0% (0/7) █ 15,0% (3/20)

Treatment
Without treatment █ 0,0% (0/4) █ 50,0% (2/4)

With treatment █ 6,8% (6/88) █ 17,1% (43/251)

BMI
BMI < 30 █ 3,3% (2/61) █ 18,1% (30/166)

BMI ≥ 30 █ 12,9% (4/31) █ 16,9% (15/89)

Contrast agent
< 70 cc █ 4,5% (2/44) █ 16,1% (19/118)

≥ 70 cc █ 8,3% (4/48) █ 19,0% (26/137)

AHT
AHT (no) █ 0,0% (0/32) █ 14,8% (8/54)

AHT (yes) █ 10,0% (6/60) █ 18,4% (37/201)

DM
NO █ 9,8% (5/51) █ 16,2% (18/111)

Yes █ 2,4% (1/41) █ 18,8% (27/144)

Interventional cardiologist
Not experienced █ 8,0% (4/50) █ 15,8% (24/152)

Experienced █ 4,8% (2/42) █ 20,4% (21/103)

Age group
Up to 60 years █ 2,9% (1/34) █ 17,0% (17/100)

Over 60 years █ 8,6% (5/58) █ 18,1% (28/155)
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or non-experienced). Experienced interventional cardiolo-
gists were those who had performed over 150 percutaneous 
coronary interventions as lead operator and 450+ coronary 
diagnostic catheterizations; procedural variables were also 
the number of radial access punctures (more or less than 1); 
the catheter French size (5-Fr, 6-Fr), the number of catheters 
used, and the procedural time measured in minutes coun-
ting from the puncture until the introducer sheath was re-
trieved via radial access (> 20 min or < 20 min).
�e presence of RAS was de�ned as the di�culty and/or tam-
ponade and/or severe pain when trying to move the cathe-
ter or introducer sheath that literally stops the procedure in 
its tracks. �e degree of pain was assessed using an intensity 
index (score from 1 to 10) that was subjectively measured by 
the patient. Scores of up to 3 were indicative of mild pain, be-
tween 4 and 6 were indicative of moderate pain, and scores > 
7 were indicative of intense pain and/or incapacity to move 
the catheter, and/or need for a di�erence access route.
First, a descriptive analysis was conducted of all the variables 
based on the measuring scales used: percentage of occurren-
ce was used to express the qualitative variables, while central 
tendency and variability measures were used to express the 

continuous variables. �e inter-groups di�erences were esta-
blished regarding sex and age. �e association between risk 
factors and dependent variables was estimated too as catego-
rized data were used to measure the odds ratio (OR) with a 
95% con�dence interval (IC95%).
To assess the degree of association of the di�erent factors in-
volved with radial artery spasms a binary logistics regression 
model was used. �is regression analysis was completed with 
a strati�ed descriptive analysis that associated the 2 most re-
levant study variables (spasm and smoking) with di�erent 
study factors. �e variable of the type of procedure perfor-
med, whether diagnostic and/or therapeutic, was also used 
to study its possible association with RAS.

Ethical considerations
All data were gathered from the patients’ clinical histories 
upon admission to the cath lab following their authoriza-
tion to use these data with statistical purposes only. If they 
would not give their authorization, they were removed from 
the study. All data were analyzed in full compliance with 
ethical, con�dential, privacy, and anonymity requirements 
making the patients’ identi�cation virtually impossible.
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RESULTS

�is analysis was generated from a sample of 347 patients 
of an age group between 37 and 93 years old with a mean 
age of 64.1 years; 131 were women (37.8%) and 216 were 
men (62.2%). Procedural complications were reported in 
zero patients. �e occurrence of RAS in the study sam-
ple was 14.7% (n = 51). Figure 1 shows the information 
reported.
Table 1 shows the factors introduced in the logistics re-
gression model and arranged in descending order based 
on their statistical signi�cance indicating in each case, the 
strength of the association with the RAS through its OR 
and 95%CI.
Table 2 shows the relative frequencies of the RAS event 
based on the categories of each factor. �is descriptive 
analysis included both the factors considered signi�cant in 
the logistics regression analysis and those considered sig-
ni�cant enough for this study. Within the non-smokers 
group, the rate of spasm exceeds the values obtained for the 
overall rate [that was 14.7% (n = 59)]. In all the cases, the 
rate of spasms reported was higher among smokers.

Regarding smoking, the rate of RAS was signi�cantly hi-
gher in smokers (17.6%) compared to non-smokers (6.5%). 
As Figure 1 shows, smoking was the variable most signi�-
cantly associated with the occurrence of radial spasms (P =. 
020) as smokers had a higher risk of having spasms compa-
red to non-smokers.
On the other hand, sex was the most explicative factor of 
the RAS event in the logistics regression model used (P 
<. 001), the OR associated with the RAS was 8.2, and the 
chances that women had RAS were 8 times higher com-
pared to men. RAS occurred in almost a third of the wo-
men studied (29.0%) compared to 6.0% of the men. �e-
se results are shown on Figure 3 and adjusted to smoking. 
�e RAS event was most commonly seen among fema-
le smokers (33.3% of them had spasms), although among 
non-smokers, the rate of spasm was more common in wo-
men compared to men.
Regarding pre-existing conditions, as shown on Figure 4, pa-
tients with previous ischemic heart disease had more chan-
ces of developing radial artery spasm compared to patients 
with index episodes. �e degree of association between this 
factor and the spasm was signi�cant (P =. 006).
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Figure 7. Incidence rate of radial spasm based on smoking and procedural 
time.
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Regarding procedural factors, the size of the catheter used, 
measured in French units, and the spasm were signi�cant-
ly associated (P =. 021). �e largest caliber catheter (6-Fr) 
was more commonly associated with the appearance of RAS 
compared to the smallest caliber catheter (5-Fr) as shown on 
Figure 5.
We should mention that in 100% of the therapeutic stu-
dies conducted (n = 97) 6-Fr catheters were used while in 
the diagnostic studies conducted only 5-Fr catheters were 
used (98.8%). �erefore, the results obtained for the size 
of the catheters are also valid for the type of study conduc-
ted. As a matter of fact, when the catheter size was changed 
by type of study conducted in the logistics regression analy-
sis, very similar values to those reported on Table 2 were ob-
tained. �erefore, a signi�cant strength of association was 
seen between the type of study conducted and the occurren-
ce of RAS (P =. 014) being the therapeutic study the cate-
gory of the highest risk [OR = 3.1 (95%CI, 1.257.67)] as al-
ready seen (Figure 6).
Procedural time was con�rmed as a signi�cant factor (P =. 
022) with a higher risk of spasm associated with patients 
with procedural times > 20 min (OR = 2.6). In both smo-
king categories, the occurrence of radial artery spasm was 
more common in the group of patients with procedural ti-
mes > 20 min, and a signi�cantly higher risk of RAS was 
con�rmed when both factors were present (Figure 7).
Regarding the clinical variable of previous MRS, a signi�-
cant association was seen among smokers with a past medi-
cal history of MRS compared to non-smokers with a past 
medical history of MRS (P =. 046), indicative of a higher 
risk of RAS associated with patients with MRS, particularly 
in current or former smokers (Figure 8).
Regarding DM, age, body mass index, and PVD, no signi�-
cant di�erences were seen with the occurrence of RAS. �e-
re was a higher, though statistically insigni�cant, occurrence 
of this event in patients over 60. �e same thing happened 
with radioscopy time inside procedural variables.

DISCUSSION

Despite the widespread use of this technique, to this day, 
very few studies have focused on the association of risk fac-
tors with the occurrence of RAS in diagnostic and/or the-
rapeutic cardiac catheterizations. On this regard we found 
no scienti�c articles on smoking while conducting our bi-
bliographic search. However, the results show that this habit 
clearly predisposes to the occurrence of the study primary 
endpoint.
In the scienti�c literature, the incidence rate of RAS varies 
based on the de�nition used and type of study conducted 
(10-13). In our study, the overall incidence rate of radial ar-
tery spasm was 14.7% and kept a positive correlation with fe-
minine sex, previous ischemic heart disease, previous MRS, 
and smoking. Consistent with multiple studies, Ruiz-Sal-
merón RJ et al. studied a population of 637 patients. �ey 
found that in 127 patients (20.2%), radial artery spasm oc-
curred during the procedure. In 25 patients (3.9%) another 
access route had to be used (in 13 cases due to radial artery 
spasm, 2% of the total) (31-33).
Experienced centers on this approach reported that radial ar-
tery spasm occurred in 15% to 30% of all the procedures. �e 
SPASM and the SPASM-3 clinical trials (15,16) showed a sig-
ni�cant increase in the incidence rate of RAS (from 3% to 

73%) depending on the criterion used to de�ne radial spasm, 
use of vasodilators prior to the procedure, and also associated 
with the study population (1219 patients). In a Latin Ameri-
can bibliographic review, more journals like the Cuban Jour-
nal of Cardiology and Cardiovascular Surgery(1,3,20,27) re-
ported fewer cases with an incidence rate of radial spams 
starting at around 10%. �e same incidence rate was repor-
ted in the study conducted by Goldsmit et al. and published 
on RACI (16): access spasms occur in approximately 10% of 
the patients, which makes the procedure tougher and longer 
to perform, sometimes even having to cross to the femoral ac-
cess route. Goldberg et al. (30,31) studied an early series of pa-
tients on whom the radial artery was used by interventional 
cardiologists not experienced in the use of the arm as an ac-
cess site to perform percutaneous coronary interventions. Cli-
nical success was achieved through the radial artery in 87% of 
32 lesions treated and in 84% of 27 patients. �e main charac-
teristic that limited success through the arm was radial/bra-
chial artery spasm, which occurred in 30% of the cases (cli-
nical success: 50% with spasm vs 95% without it, P <. 05). 
Spasm was more common in patients with peripheral vascular 
disease and in hypertensive patients too. In their study, they 
showed that prevention is probably more e�ective than the 
treatment of spasms, which is why it is so important to know 
the predictive factors of this event (33,34).
In this study, feminine sex was the most signi�cant varia-
ble for the occurrence of RAS [(P<.01), OR=8.24], and the 
rate of RAS was 8 times higher in women compared to men. 
Consistent with the scienti�c literature available, the RI-
VAL clinical trial con�rmed feminine sex as one of the 4 
predictive factors independently associated with the appea-
rance of RAS: feminine sex, �rst failed attempt trying to ac-
cess the radial artery, emergency procedure, and use of dil-
tiazem. In their study of patients operated via radial access, 
Dehghani et al. (29,36), con�rmed that 17% of the patients 
were women, which proves that sex is associated with higher 
rates of procedural failure.
Recently, Gorgulu et al. studied 1722 patients and repor-
ted that feminine sex was the only independent predictor of 
RAS at the beginning of the procedure. However, our study 
identi�ed additional factors such as smoking (45,46).
In this study, smoking was an independent risk factor to ex-
plain the increasing occurrence of RAS, that is, the presence 
of this factor increased the probabilities of RAS occurrence 
[OR=3.46 (95%CI: 1.22-9.89)]. �erefore, current smokers 
have almost 3.5 times more chances of su�ering from RAS 
as a procedural complication.
Women who also happen to be smokers have a 33.3% inci-
dence rate of RAS. �erefore, these two variables combi-
ned can help predict, before performing any diagnostic and 
therapeutic cardiac catheterizations, the occurrence of RAS 
and any possible associated complications. �ese results 
were not found anywhere else.
In their comparative study of 200 patients in whom 6-Fr 
introducer sheaths were used, Gul et al. revealed a risk 
sub-analysis that suggests that patients with a history of 
smoking probably have lower chances of procedural suc-
cess regardless of the type of introducer sheath used. In this 
RAS registry, dyslipidemia—added to feminine sex—was a 
strong predictor of moderate-to-severe radial artery spasm 
(47,48,50).
However, Gorgulu et al. reported a RAS incidence rate of 
10.3%, and feminine sex as the only independent predic-
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tor of risk; surprisingly, smoking was less common in pa-
tients with spasms (17% vs 29%, P <. 001).45,46
Giannopoulos et al. presented 3 di�erent cohorts of patients 
who underwent elective PCIs via transradial access where 5 
weighed factors could be used to build up a risk score for de-
veloping spasm: body mass index, height, current smoking 
status, hypertension, and PVD. Feminine sex was conside-
red the main predictor in all the groups, while the occurren-
ce of RAS in smokers was also relevant in the di�erent sub-
groups (P <. 01), yet not statistically signi�cant.20,22 
Although the e�ect of smoking on coronary artery disease 
is well-known as a preventable factor, its role in the develop-
ment of the pathological process triggered by this condition 
or in procedural complications is still unknown.
According to this logistics regression model, the probability 
of experiencing radial artery spasms based on the contribu-
tion of di�erent risk factors can be estimated. For example, 
patients with the following clinical parameters: women over 
60 years old, current smoker, previous ischemic heart disea-
se, hypertension, cardiac catheterization with a 6-Fr catheter, 
and a long procedural time would have, on average, 76% chan-
ces of having a spasm based on the predictive model proposed.
For this reason, the analysis of the factors associated with 
RAS was presented independently from smoking to predict 
the occurrence of RAS.

However, being aware of the existence of certain risk factors 
associated with complications of this type of procedure like 
serious pre-existing conditions, age or sex facilitate the iden-
ti�cation of patients at a higher risk of RAS so the neces-
sary preventive measures can be implemented to reduce the 
appearance of this event and improve the results of percuta-
neous coronary interventions.
We should mention that the study sample was not large 
enough; however, as stated in this article, prospective stu-
dies are needed to come up with preventive measures to stop 
RAS from happening while taking into consideration the 
particular characteristics of the population and the results 
seen. �is may facilitate the converstion of the information 
obtained into clinical practice protocols to facilitate a com-
prehensive approach to this event to prevent its appearance 
and improve the results of interventional procedures.

CONCLUSIONS

�e incidence rate of RAS was close to 15% in the study 
sample and was positively associated with feminine sex, pre-
vious acute myocardial infarction, and smoking.
�is study proved that smoking is an independent risk fac-
tor that predicts the appearance of RAS in patients eligible 
for cardiac catheterization.
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