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ABSTRACT
Objectives: The aim of this study was to assess the safety and efficacy of single Judkins left (JL) catheter to
view right and left coronary artery in right transradial coronary angiography.
Methods: A total of 266 patients underwent coronary angiography from the right radial artery were studied
prospectively. Patients with ad-hoc percutaneous coronary intervention (PCI), peripheral angiography,
ventriculography or aortography procedures (67 patients) were excluded from the study. Coronary angiography
was performed with the JL catheter as single catheter group in 171 of the remaining 199 patients, and with the
Judkins right and left catheters as the control group in the other 28 patients. Complications, procedure success,
procedure time and fluoroscopy time were evaluated between the two groups.
Results: Procedure success were 93% (159/171) in patients with a single catheter group and 96.4% (27/28) in
patients with two catheter (Judkins right and left) group (control group) (p = 0.49). Complications (spasm) are
the same between the two groups (8 of 171 [4.7%] patients in study group and 1 of 28 [3.6%] patients in control
group, p = 0.79). Fluroscopy time in single JL catheter group was significantly higher (6.20 ± 4.97 min vs 3.76
± 2.78 min, p = 0.01). 
Conclusions: Single JL catheter using to view right and left coronary artery in right transradial coronary
angiography was safe and effective.  In our study, the success rate of getting left and right coronary artery
images with a single JL catheter as high as 93%. However, insisting on imaging with a single catheter extends
the duration of fluoroscopy time. 
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Cardiac catheterization via the radial artery was
first applied in 1989 [1]. Later, it started to be

used for coronary interventional procedures [2]. Inter-
vention via the radial artery has started to be preferred
more because it provides early movement of the pa-
tient, fewer bleeding complications, and higher patient
comfort [3]. Current guidelines recommend radial an-
giography instead of femoral angiography for coro-
nary angiography and percutaneous coronary

intervention [4]. However, the radial artery diameter
is small and contains various congenital differences.
In addition, the radial artery is very prone to spasm
with manipulation. Again, repeated catheter insertion
through the radial artery increases radial spasm. In ad-
dition, repeated catheter insertion due to tortuosity in
the brachial, subclavian and brachiocephalic arteries
may increase embolic and vascular complications. In
order to prevent such problems, various catheters have
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been developed to prevent repeated catheter insertion
and to visualize both coronary systems (right and left
systems) with a single catheter [5]. However, these
catheters increase the cost of the procedure. In addi-
tion, recent studies investigating the dual versus single
catheter strategy for transradial coronary angiography
have produced inconsistent results [6, 7], and the dou-
ble-catheter strategy still represents the standard ap-
proach among approximately 40% of operators [8]. 
      In this study, we evaluated the feasibility and
safety of imaging the right and left coronary systems
with right radial access and single Judkins left (JL)
catheter.

METHODS

Study Population 
The ethics committee of Bursa Yüksek İhtisas Train-
ing and Research Hospital was approved for the study.
A total of 266 consecutive patients aged 18 years and

older who underwent coronary angiography via the
right radial artery were included in the study. Patients
who continued percutaneous coronary intervention
after coronary angiography, underwent peripheral an-
giography, or had an imaging other than coronary im-
aging were excluded from the study (Fig. 1). Of the
remaining 199 patients, 171 were included in the sin-
gle JL catheter group, while 28 were included in the
standard right and JL catheter group. Basal and pro-
cedural characteristics of the patients were recorded. 

Procedure 
      In patients with palpable right radial artery, a 7 cm,
hydrophilic coated, 6F sheath was introduced with a
21G needle and a 40 cm 0.018 guidewire followed by
intra-arterial application of nitroglycerine (200 mcg)
and unfractioned heparin (7500 IU). In the study, JL 4
catheter was used as a single catheter for right and left
coronary angiography. First, the left coronary was vi-
sualized with the JL 4 catheter, then 0.038 guide wire
was advanced through the JL 4 catheter, which was
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pulled back from the LMCA to the aorta, the tip of the
JL 4 catheter was straightened, and the right coronary
was seated with clockwise rotation, and the right coro-
nary was imaged (Fig. 2). Successful imaging was de-
fined as the JL 4 catheter seating in the right coronary
ostium and obtaining clear images (Fig. 2). If the right
coronary artery could not be seated with a maximum
of 4 attempts, the attempt with a single catheter was
considered unsuccessful and the right coronary artery
was visualized with a standard JR 4 or another suitable
catheter. JR 4 and JL 4 catheters were used for right
and left coronary angiography with double catheters.
The exchange of the two catheters was made over the
0.038 guidewire, which was sent through the JL 4
catheter to the ascending aorta. Failure to visualize the
right coronary with a standard JR 4 catheter and the
need for another catheter was defined as a failure for
right coronary imaging with a double catheter. 
      After the radial sheat was entered, imaging was

performed first by entering the JL 4 catheter in both
groups. The time elapsed from the radial sheath entry
of the JL 4 catheter to its exit after imaging of both
coronary arteries was defined as the procedure time in
single catheter group and recorded. The time elapsed
from the radial sheath entry of the JL 4 catheter to the
JR 4 exit after imaging of both coronary arteries was
defined as the procedure time in control group and
recorded. The duration of fluoroscopy used during im-
aging of the right and left coronary arteries was
recorded. The number of exposures taken to view the
right and left coronaries was recorded. The amount of
contrast used was recorded. The amount of radiation
exposed during the procedure was recorded. 
      Radial spasm was demonstrated by arteriography
in case of difficulty in catheter manipulation and pain
in the right arm. Routine radial arteriography was not
performed. After the procedure, hemostasis at the ra-
dial entry site was achieved with a compression band.
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Fig. 2. A: Left system coronary angiography via JL 4 catheter, left caudal view, B: Left system coronary angiography via JL
4 catheter, right anterior oblique view. C: Right coronary angiography via JL 4 catheter, left anterior oblique view, D: Right
coronary angiography via JL 4 catheter, anteroposterior cranial view.
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Compression was gradually reduced 2 hours after the
procedure, and the compression band was removed
after bleeding control was achieved. 
      Coronary artery disease was defined as having
stenosis of 50% or more in the coronary arteries. Coro-
nary angiography procedures were performed by 3 dif-
ferent operators experienced in radial angiography.

Statistical Analysis 
      Statistical analysis was performed using the SPSS
computer program (Statistical Package for the Social
Sciences ver. 22., SPSS Inc, Chicago, Illinois, USA).
Continuous variables were reported as mean ± stan-
dard deviation, and categorical variables as percent-
ages. Student's t test was used to compare the normally
distributed variables, and the Mann Whitney U test
was used to compare the non-normally distributed
variables. Categorical variables were compared with

the Chi-square test or Fisher's exact test as appropriate.
A value of p < 0.05 was considered significant.

RESULTS

After 67 of the 266 patients evaluated for the study
were excluded due to exclusion criteria, 199 patients
were included in the study. 171 patients were included
in the single catheter group and 28 patients were in-
cluded in the double catheter group. There was no dif-
ference between the groups in terms of demographic
characteristics of the single catheter group and the
two-catheter (control) group (Table 1). In the single-
catheter group, 36.8% of the patients and in the double
catheter group, 17.9% were female (p = 0.06). The
groups were similar in terms of diabetes, hypertension,
peripheral arterial disease and percutaneous coronary
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intervention (PCI) history. There was no difference be-
tween the two groups in terms of drugs used by the
groups, blood pressures and heart rates (Table 1). 
      According to the evaluation related to the proce-
dure, an extra catheter was needed in 12 patients in the
single catheter group and 1 patient in the double
catheter group (p = 0.49) (Table 2). The number of le-
sioned coronary arteries, the contrast volume used, the
number of imaging performed on the right and left
coronary arteries, and the duration of the procedure
were similar in both groups (Table 2). The fluoroscopy
time of the single catheter group (6.20 ± 4.97 min) was
significantly longer than the double catheter group
(3.76 ± 2.78 min) (p = 0.01) (Table 2). Although the
radiation dose exposed during the procedure was
higher in the single catheter group (1089.18 ± 620.42
uGycm2) compared to the double catheter group
(855.83 ± 469.46 uGycm2), it was not significant (p =
0.23) (Table 2). Right coronary artery was visualized
with the first movement of JL catheter in 70 of 171
(40.9%) study group patients. Radial spasm was sim-
ilar in both groups (Table 2).

DISCUSSION

The main results of our study can be listed as follows;

i) right and left systems can be safely and successfully
visualized by entering through the right radial artery
with a single JL catheter, ii) fluoroscopy time during
imaging with a single catheter is longer than in the
double catheter group, iii) radial artery spasm is sim-
ilar in the single and double catheter groups. 
      In recent years, the radial artery has been used
with increasing frequency compared to the femoral ar-
tery for coronary angiography and PCI, and it has
started to replace as a standard approach in the guide-
lines [4]. In daily practice, the right radial artery is
used more frequently because of easy access. With the
standard catheters generally used for femoral angiog-
raphy, intervention is made from the radial artery,
which has a much lower profile. As the number of ma-
nipulations increases, the risk of complications such
as spasm, bleeding and thrombosis increases [9]. For
this reason, researches are continuing intensively to
terminate the procedure as soon as possible and with
the least number of catheter manipulations. 
      Numerous studies have been conducted to inves-
tigate the dual versus single catheter strategy in tran-
sradial coronary angiography [10]. The common goal
of these studies was to show that a single catheter is
at least as effective as a double catheter and less com-
plications occur. Achieving the intended outcomes in
a single catheter strategy will provide significant clin-

The European Research Journal   Volume 8   Issue 4   July 2022 533

!

!"#$%&8(&9-+1%65-"$&6"2"&+4&2/%&32567&,-+5.3!

!"#$"%&'() *+,-.)/#0,1)

23)4)5657)

2($3/&')89):7)

;03+#0&)/#0,1)

23)4)<=7)

289):)"3-)8>):7)

")?"&,')

S##N$UK($'NNEGEK,'=$Q'GM#G#(>$,$%?*$ 4:$%3*$ 4$%725*$ 9261$

PK(K,'(&$NE)#')#>$,$%?*$ $ $ 92953$

$ 4$O#))#=$NE)#')#$ 71$%::28*$ 7$%4927*$ $

$ :$O#))#=$NE)#')#$ :3$%4028*$ 4$%725*$ $

$ 7$O#))#=$NE)#')#$ 77$%4127*$ 49$%7023*$ $

PK,G(')G$OK=H+#$%+=*$%+#',$-$./*$ 33286$-$40235$ 3:26:$-$47270$ 92:7$

SH+F#($KU$(E"MG$QK(K,'(&$E+'"#$%+#',$-$./*$ :240$-$9289$ :2::$-$9286$ 9258$

SH+F#($KU$=#UG$QK(K,'(&$E+'"#$%+#',$-$./*$ 6277$-$4243$ 6233$-$9216$ 9293$

L(KQ#NH(#$GE+#$%+E,*$%+#',!./*$ 1287$-$52:0$ 1203$-$52:5$ 9283$

@=HK(K)QKJ&$GE+#$%+E,*$%+#',$-$./*$ 52:9$-$6213$ 7235$-$:238$ 9294$

/!L$%HV&Q+!*$%+#',$-$./*$ 4981248$-$5:926:$ 800287$-$651265$ 92:7$

T'NE'=$)J')+>$,$%?*$ 8$%623*$ 4$%725*$ 9231$

F@<#$#F7*,#:1,:#E17&%>.!

!



Eur Res J 2022;8(4):529-535 Transradial coronary angiography

ical and cost benefits. 
      Catheters with a variety of specific curves, such
as Kimny (Boston Scientific, Natick, MA), Barbeau
(Cordis Bridgewater, NJ), Jacky (Terumo, Sommerset,
NJ), and Tiger (Terumo, Somerset, NJ) were devel-
oped for performing single catheter coronary angiog-
raphy through the radial artery. In addition, many
catheters have been tried as multipurpose catheters in
transradial interventions [5, 6, 11, 12]. The Tiger
catheter is the most well-known of these. In the study
performed by Kim et al. [5] in 2006, a single Tiger II
(Terumo Corporation, Tokyo, Japan) catheter specific
for the radial artery and a standard dual Judkins (5F
R4, L4; Cordis Corporation, Miami, FL) catheter were
compared. The procedure time and fluoroscopy time
were shorter in the Tiger II catheter group. While it
had the same success in left coronary angiograms,
Tiger II catheter was found to be more successful in
right coronary angiogram. No angiographic or clinical
complications were detected in either group. In 2016,
Chen et al. [13] compared the radial artery-specific
Tiger catheter (5F, Terumo Interventional Systems,
Somerset, NJ) with standard JL and JR (5F R4, L4;
Cordis Corporation, Miami, FL) catheters. Fluo-
roscopy time was significantly lower in a single
catheter. However, the success of the procedure was
found to be higher with dual catheters. In the study of
Xanthopoluo et al. [7], Tiger II (Tiger II (Terumo Cor-
poration, Tokyo, Japan) catheter and standard dual
Judkins (R4, L3.5; Medtronic, Minneapolis, MN)
catheter) catheters were compared. The amount of
contrast material used, fluoroscopy time, procedure
time and spasm rate were found to be less in the Tiger
II group. While it was better in RCA imaging, Judkins
group was better in left system imaging. In the study
of Schneider et al. [6], a single catheter group using
Tiger II (Terumo Interventional Systems, Somerset,
NJ) and BLK (Terumo Interventional Systems, Som-
erset, NJ) catheters and dual catheter group using stan-
dard Judkins (Terumo Interventional Systems,
Somerset, NJ) catheters were compared. Coronary an-
giography with a single catheter does not reduce the
procedure time, but also increases the fluoroscopy
time and the amount of contrast used. 
      It is not always possible to reach specific catheters
for radial coronary imaging. For this reason, in some
studies, instead of special catheters, JL catheters used
in standard coronary angiography for both coronary

imaging were used. In the study of Turan et al. [14],
JL 3.5 catheter was used as multipurpose catheter, and
JL 3.5 and Judkins right (JR) 4 catheters were used in
the dual catheter group. Success was achieved with a
single catheter in 66% of cases, and additional catheter
use was more necessary than in the dual catheter
group. Although the procedure time was shortened in
the single catheter group, there was an increase in flu-
oroscopy time. More spasm occurred in the dual
catheter group. In the study of Erden et al. [15], JL 3.5
catheter shaped like a Jacky catheter was used in the
single catheter group, and standard JL 3.5 and JR 4
catheters were used in the dual catheter group. The
need for additional catheters was higher in the single
catheter group. Fluoroscopy time was less in the single
catheter group. The procedure time was also signifi-
cantly less when the time used to shape the single
catheter was not included. Radial artery spasm was
also detected more frequently in the dual catheter
group. In a meta-analysis investigating the perform-
ance of standard shaped-JL or custom catheters for
transradial coronary angiography, less spasm was de-
tected in the single catheter group [10]. However,
more crossovers were made compared to the dual
catheter strategy. 
      In our study, we compared a single JL 4 catheter
and a standard dual catheter for right and left coronary
angiography by entering through the right radial artery.
Procedural success, complication rate and procedure
time were similar between the two groups. However,
the duration of fluoroscopy was found to be longer in
the single catheter group. The reason for this is that
the operator had the right to make 4 attempts to com-
plete the procedure with a single catheter and the op-
erator's insistence on completing the procedure with a
single catheter. Again, in the single catheter group, the
amount of radiation exposed due to the length of the
fluoroscopy period was higher in the single catheter
group, but this value did not reach significance. How-
ever, it is obvious that the use of a single catheter is
less costly than the use of two catheters. 

Limitations 
      The limitations of our study can be listed as fol-
lows: i) the small number of patients, ii) the absence
of a group consisting of a special single catheter used
for the right and left systems, iii) the procedure being
performed by experienced operators (this may in-
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crease the possibility of the procedure being subjec-
tive), iv) only the right radial artery use for the proce-
dure.

CONCLUSION

In our study, in which a single JL catheter and a stan-
dard dual catheter were used for right radial coronary
angiography, the duration of fluoroscopy was found to
be longer in the single catheter group. Other proce-
dural outcomes such as procedural success and com-
plication rate were similar. Randomized, large-scale
studies are needed on the use of the left JL 4 catheter
in imaging the left and right systems with a single
catheter. 
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