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ABSTRACT

Background: There is controversy in the literature about the 
advantages of the radial vs. femoral access route for diagnostic 
catheterizations. This study aimed to compare the radial and 
femoral access for procedural and fluoroscopy times and for 
contrast volume. Methods: This was an observational, retro-
spective study based on the records of consecutive patients 
undergoing cardiac catheterization from July 2012 to December 
2013. Results: We evaluated 192 patients and the radial ac-
cess was used in 78.1% of the cases. Mean age was 63.1 ± 
11.9 years, most were male (55.7%) and 21.4% had diabetes. 
Procedural time was lower in the radial group: 12.0 minutes 
(9.0 to 17.2 minutes) vs. 18.3 minutes (12.0 to 34.5 minutes), 
p  <  0.01. Fluoroscopy time was 270.0 seconds (180.0 to 
389.5 seconds) vs. 244.0 seconds (175.3 to 705.0 seconds), 
and there was no difference between groups (p = 0.59). Con-
trast volume was lower in the radial group: 100.0  mL (75.0 
to 117.5  mL) vs. 100.0  mL (80.0 to 150.0  mL), p  <  0.01. 
Conclusions: In this laboratory, which favored the radial ac-
cess for cardiac catheterization, procedural and fluoroscopy 
times, as well as contrast volume, were lower or comparable 
to the femoral access.

DESCRIPTORS: Cardiac catheterization. Fluoroscopy. Contrast 
media. Radial artery. Femoral artery.
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RESUMO

Comparação entre os Tempos de Procedimento e 
Fluoroscopia e o Volume de Contraste das Vias de 

Acesso Radial e Femoral em Pacientes Submetidos a 
Cateterismo Cardíaco

Introdução: Há controvérsias na literatura quanto às vantagens 
da via radial para cateterismos diagnósticos comparadas às da 
via femoral. O objetivo deste estudo foi comparar o acesso 
pelas vias radial e femoral quanto aos tempos de procedimento 
e de fluoroscopia, e ao volume de contraste utilizado. Méto-
dos: Estudo observacional, retrospectivo, realizado por meio 
de análise documental de registros de pacientes submetidos 
consecutivamente ao cateterismo cardíaco, nos meses de julho 
de 2012 a dezembro de 2013. Resultados: Foram analisados 
192 pacientes, sendo a via radial utilizada em 78,1% dos casos. 
A idade dos pacientes foi de 63,1 ± 11,9 anos, a maioria era 
do sexo masculino (55,7%) e 21,4% eram diabéticos. O tempo 
do procedimento foi menor no grupo radial 12,0  minutos 
(9,0 a 17,2 minutos) vs. 18,3 minutos (12,0 a 34,5 minutos), 
p  <  0,01. O tempo de fluoroscopia foi de 270,0  segundos 
(180,0 a 389,5 segundos) vs. 244,0 segundos (175,3 a 705,0 
segundos), sem diferença entre os grupos (p    =  0,59). O 
volume de contraste foi menor nos pacientes avaliados por 
via radial 100,0 mL (75,0 a 117,5 mL) vs. 100,0 mL (80,0 a 
150,0 mL), p < 0,01. Conclusões: Em nosso laboratório, que 
privilegiou a via radial como via de acesso para cateterismos 
cardíacos, os tempos do procedimento e de fluoroscopia, bem 
como o volume de contraste, foram menores ou comparáveis 
aos da abordagem femoral.

DESCRITORES: Cateterismo cardíaco. Fluoroscopia. Meios de 
contraste. Artéria radial. Artéria femoral.
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total procedure and fluoroscopy times were analyzed. 
Data were collected based on the description by the 
operating physician in the patient’s logging instrument. 
These variables were organized and inserted into a 
Microsoft Excel 2010 database.

Statistical analysis

Categorical variables were presented as absolute 
and relative frequencies, and compared using the 
chi-squared test. Continuous variables were presented 
as means and standard deviations or medians and 
interquartile ranges, and were compared by Student’s 
t-test for normally distributed data (Shapiro-Wilks test). 
Otherwise, a non-parametric test (Mann-Whitney U test) 
was used. Pearson’s correlation coefficient was used to 
estimate the correlations between variables.

P values < 0.05 were considered significant. Cal-
culations were performed with the aid of R 3.0.2 (R 
Core Team, 2014) statistical software.

RESULTS

A total of 291 patients who underwent coronary 
angiography from June 2012 to December 2013 were 
considered for the study. Of these patients, 41 (14.1%) 
were excluded for indication of ad hoc angioplasty, 31 
(10.7%) for having incomplete data, and 27 (9.3%) due 
to previous CABG.

Of the 192 patients included in this analysis, it 
was observed that 150 (78.1%) underwent coronary 
angiography via the radial route, and 42 (21.9%) via 
the femoral route. The mean age of patients was 63.1 
± 11.9 years. Most were male (55.7%) and 21.4% 
had diabetes. When comparing the radial and femoral 
groups, no differences in age, gender, or prevalence 
of diabetes mellitus and hypertension were observed. 
However, patients in the radial group had less previous 
diagnostic catheterizations (Table  1).

The total procedure time was 13.5 minutes (9.8-18.7), 
and it was significantly shorter in the radial group: 12.0 
(9.0-17.2) vs. 18.3 minutes (12.0-34.5), p  <  0.01. The 
fluoroscopy time was 266.0 seconds (180.0-411.5), with 
no difference between groups (Table 2). The volume of 

T he radial access route has been increasingly used 
for diagnostic and therapeutic percutaneous pro-
cedures in Brazil and worldwide. Studies have 

demonstrated that the use of the radial route brings 
comfort to the patient and reduces the risk of bleed-
ing, vascular complications, and hospitalization time, 
with lower costs.1-3 However, there are conflicting data 
regarding the use of the radial route, in relation to the 
amount of contrast and increased exposure to ionizing 
radiation, which may be related to the learning curve 
of the operating physician or type of procedure.4,5

In this context, this study was conducted in order 
to compare radial and femoral access routes in rela-
tion to total procedure and fluoroscopy times, as well 
as the volume of contrast used in patients undergoing 
cardiac catheterization.

METHODS

Study design

This was an observational, retrospective study, 
conducted through documentary analysis of medical 
records of all patients undergoing coronary angiography 
at the Hemodynamics and Interventional Cardiology 
Service, Hospital Universitário, Faculdade de Medicina 
de Itajubá, Minas Gerais, from June 2012 to Decem-
ber 2013. Each patient had his/her data logged and 
stored in the Interventional Cardiology Service, under 
the responsibility of the unit’s cardiologist and nurse. 
Medical records from patients who underwent coronary 
artery bypass graft surgery (CABG) or ad hoc angioplasty 
were excluded. Medical records with insufficient data 
to perform data collection were also excluded.

The project was approved by the Research Ethics 
Committee of Platform Brazil, under protocol Nº CAE 
25235413.0.

Variables of interest

The variables selected for analysis were age, gender, 
body mass index (BMI), diabetes mellitus, hypertension, 
and previous cardiac catheterization. Access route 
(radial or femoral), total volume of contrast used, and 

TABLE 1 
Clinical characteristics of patients undergoing coronary angiography

Total (n = 192) Radial (n = 150) Femoral (n = 42) p value

Age, years 63.1 ± 11.9 62.4 ± 11.2 65.8 ± 14.0 0.14

Male gender, n (%) 107 (55.7) 89 (59.3) 18 (42.8) 0.09

Body mass index, kg/m2 26.7 ± 5.0 26.6 ± 4.9 26.9 ± 5.4 0.99

Diabetes mellitus, n (%) 41 (21.4) 30 (20.0) 11 (26.2) 0.51

Arterial hypertension, n (%) 153 (79.7) 117 (78.0) 36 (85.7) 0.38

Previous cardiac catheterization, n (%) 62 (32.3) 39 (26.0) 23 (54.8) < 0.01
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contrast medium used was lower in patients evaluated 
by radial route, and although the median of the two 
groups was equal (100 mL), the variation in the femoral 
group was greater (p  <  0.01; Figure  1).

Finally, a correlation was observed between vol-
ume of contrast medium and procedure time. Figure 2 
presents this correlation for each of the access routes. 
The estimated correlation between measurements for 
the radial group was 0.44 (95% confidence interval 
[95% CI]: 0.305-0.563) and for the femoral group was 
0.607 (95% CI: 0.372-0.769).

DISCUSSION

This study aimed to evaluate medical records of 
patients submitted to cardiac catheterization in order 
to compare the radial and femoral routes regarding 
total procedure time, fluoroscopy time, and volume of 
contrast medium used in the procedure.

When radial and femoral access routes in percu-
taneous cardiac interventions are compared, the ideal 
strategy must be the one that reduces vascular and 
bleeding complications.6 In the present study, 78.1% 
of the medical records had tests performed via radial 
route. This suggests that the operating physician was 
in line with the global trend, using the radial route 
technique.3,7

The use of this route began approximately 20 years 
ago,8 and some authors consider it as a default strategy 

for cardiac procedures in a catheterization laboratory,9 
since the technique presents lower bleeding and vascular 
complication rates, brings more comfort for the patient, 
and allows for a shorter hospital stay with lower costs 
when compared with the femoral route.2,7,10,11

Nonetheless, the femoral route remains the most 
used technique in hemodynamic laboratories for di-
agnostic cardiac catheterizations and percutaneous 
coronary interventions, both on national and interna-
tional scenarios.6

In many studies, the learning curve is considered as 
one of the limitations to the use of the radial route.12,13 
This factor is linked to the characteristics of the ves-
sel, with its smaller size compared to femoral artery; 
to anatomical variations; and to the potential risk of 
spasm in this artery, resulting in longer procedures and 
greater exposure to ionizing radiation.3,6 The learning 
curve is closely related to the technical improvement of 
the operating physician, which should minimize patient 
exposure during the procedure.8,12,13

In this study, the total exam time was longer in 
the group with femoral access, possibly due to the 
need to exchange catheters.13 When the procedure 
is performed via radial route, the operating physician 
usually employs only one pre-shaped catheter, versus 
three for the femoral route.12 The use of pre-shaped 
catheters, combined with the shorter procedure time 
and the smaller volume of contrast medium used in the 

TABLE 2 
Technical data of the procedure 

Variable Total (n = 192) Radial (n = 150) Femoral (n = 42) p value

Procedure time, minutes 13.5 (9.8-18.7) 12.0 (9.0-17.2) 18.3 (12.0-34.5) < 0.01

Fluoroscopy time, seconds 266.0 (180.0-411.5) 270.0 (180.0-389.5) 244.0 (175.3-705.0) 0.59

Volume of contrast medium, mL 100.0 (75.0-125.0) 100.0 (75.0-117.5) 100.0 (80.0-150.0) < 0.01

Values presented as median and interquartile range (1st quartile–3rd quartile).

Figure 1 – Volume of contrast medium, according to access route.
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Figure 2 – Scatter plot between volume of contrast medium and pro-
cedure time, by access route.
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radial versus femoral route favor the former technique as 
first choice. Additionally, studies recommend the radial 
route, because this technique results in fewer vascular 
complications, brings greater comfort to the patient, and 
decreases the length of stay and costs.2,10,11,14

As for fluoroscopy time, no statistically significant 
difference was observed between the two groups ana-
lyzed in this study. This finding conflicts with data from 
studies in the literature, which tend to favor femoral 
access, due to their suggestion of an increased exposure 
to radiation with the use of the radial route.3,4

In the study by Mattos et al.,3 the fluoroscopy time 
was longer in the radial group, but it was also found 
that operating physicians with an extensive experi-
ence in radial puncture performed the catheterization 
procedures with similar radiological exposure for these 
two access routes.

The present data show that there was a relationship 
between volume of contrast and exam time, suggest-
ing a non-dependent correlation of the access route. 
Moreover, not only the amount of contrast used, but 
also the exam time and radiation exposure were as-
sociated with the operating physician’s experience.3,12,13 
Thus, this is an interesting subject for future research.

Study limitations

Since this was an observational cross-sectional study, 
it was not possible to evaluate clinical outcomes and the 
learning curve of the operating physicians, nor was it 
possible to compare data between operating physicians.

CONCLUSIONS

In this laboratory, which favored the radial route 
as the access route for cardiac catheterization, the total 
procedure and fluoroscopy times, as well as the vol-
ume of contrast medium, were inferior or comparable 
to those registered in the femoral route. In light of the 
present results, concerns that the cardiac catheterization 
by radial route may be associated with certain unfavor-
able characteristics of the procedure are minimized.
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