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Abstract
Objective. To introduce a rapid and simple technique to engage
and localize through left common carotid (LCCA) artery during
selective carotid angiography using the same type of catheter (6F
Medtronic™/launcher Judkins Right Guide Catheter, 4.0 Tip,2 Side
holes, U.S.A.)
Methods. Patients were divided into two groups as new method
and conventional method group including 295 and 292 prior to carotid
angiography, respectively. The primary endpoints of this study included
an analysis of total procedure time, time required for cannulation of
left common carotid artery, fluoroscopy time and selective imaging
success for left common carotid artery, feasibility, safety, amount of
radio opaque agent and radiation exposure.
Results. Our novel method applied using a single catheter shortened
total procedure time (5.41 ± 1.56 min. vs. 7.52 ± 2.48 min., respectively,
p<0.001), fluoroscopy time (98 ± 9 sec. vs. 210 ± 19 sec., respectively,
p<0.001), duration of left carotid artery cannulation (15 ± 1.2 sec vs.
42 ± 1.9 sec, respectively, p < 0.001). Use of our method reduced
radiation exposure (120 ± 17 mGy vs. 217 ± 11 mGy, respectively,
p<0.001), amount of contrast agent (44.99 ± 12.84 ml vs. 59.89 ± 18.93
ml, respectively, p<0.001). Aortic arch angiography was not needed in
the first group compared with the conventional method group (0% vs.
29%, respectively, p<0.001). Also a higher success was achieved in
cannulation of left common carotid artery using an identical catheter
compared with application of conventional methods requiring use of
different types of catheter (100% vs. 60%, respectively, p<0.001).
No major complication and mortality was found due to use of both
methods. However, a statistically insignificant elevation in minor
complication was encountered in the patient group who underwent
coronary angiography by the conventional method (3% vs. 7%, respectively, p<0.064).
Conclusion. This new method is more easily applicable with a
shorter duration for cannulation and localization of LCCA, safer for the
patients with use of a limited amount of radio-opaque agent and finally
cost-effective by requiring only one type of catheter and a limited. Clin
Ter 2020; 171(1):e30-35. doi:10.7417/CT.2020.2185

Introduction

There are a wide range of available catheters, wires and
sheaths for carotid angiography. Age and vascular anatomy
(a cross-sectional imaging prior to angiography may be useful) of the patient, injection rates and compatibility between
lengths and widths) should be considered in selection of
catheter. Cervical arch arteriogram (CAA) is useful if there
is a complication in the origins of the great vessels, an
initial reference image is performed due to complex aortic
arch anatomy or treatment of a proximal major vessel is
targeted. For CAA, selected catheter is a multi-side-holed
flush catheter. A 90-cm-long catheter is preferred to reach
the aortic arch in most patients. These catheters may prolong
procedure time and may increase level of radiation exposure
and amount of radio-opaque agent. (4, 5, 6)
The anatomy of aortic arch may be helpful in selection
of the catheter for catheterization(s) of major vessels. (7,8)
The classification of aortic arch is based on the origin of the
major vessel in reference to the curvature of the aortic arch
in the cranial-caudal dimension. You can see its illustration
in the article entitle “Carotid Artery Stenting: Review of
Technique and Update of Recent Literature”. Usually, as the
great vessel origin migrates caudally, the degree of difficulty
increases, especially for interventions that require larger
sheaths. Type I and II arch configurations can be routinely
catheterized with an angled catheter, while a reverse curve
catheter is generally necessary to select vessels arising from
Type III arches. (9, 10), (Figure 1).
We have experienced some difficulties in the process of
cannulating carotid arteries, especially left common carotid
artery while engaging carotid arteries, especially common
left carotid artery. We have experienced some difficulties
in trying to engage the left carotid artery ostium. The failed
attempts of left carotid artery access should be minimized
especially if renal insufficiency or excessive radiation exposure is expected. Access to the right brachiocephalic artery is
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Fig. 1. Types of aortic arches.

usually simple. However, cannulation of left common carotid
artery is a very challenging and time-consuming, especially
in Type II and III aortic arches. Some operators prefer to
use different type of catheters or aortic arch angiography for
definition of ostium of left common carotid artery. These
techniques may require a long duration of process and use
of radio-opaque agent. (7, 8, 9, 10) The objective of this
method we have described in this paper is to facilitate cannulation and localization of left common carotid artery with
an identical catheter (JR4 Guiding SH) which was used to
cannulate right common carotid artery in many procedures
as well as coronary angiography.
Methods

This study was performed in Bicard clinic in Bishkek/
Kyrgyzstan, Afyon Health Sciences University, Faculty of
Medicine and Izmir Medical Hospital in Turkey and Bicard
Clinic in Kirghizistan between the years 2016 to 2018. The
study was conducted according to the latest version of Helsinki Declaration. This study included 587 patients with Type
II and III aortic arch these patients were selected based on CT
scan results (Table 1). Some of the patients were evaluated by
only carotid angiography while most of the patients underwent carotid and coronary angiography concomitantly. The
control group included randomly selected 292 patients and
these patients underwent carotid angiography using conventional methods and different catheters. Davies, Berenstain,
Headhunter, VTK or Simmons catheters can be used in this
procedure. In engagement of carotid ostium, the catheter
can be advanced over a 0.035-inch guide wire. Injection of
diluted low-osmolar contrast agent is typically performed
with digital subtraction at 4 to 6 ml/second for a total of 8
ml in common carotid artery with DSA at four or six frames/
second. (1, 2, 3) Carotid angiography was performed with a
novel method by an identical experienced interventionist in
the remaining 295 patients. The primary endpoints of this
study included an analysis of procedure time. The procedure
was initiated with local anesthesia for sheath insertion and
continued until imaging was complete. Another primary endpoints were time required for cannulation of left common
carotid artery as an time interval between right common
carotid artery angiography and cannulation of left com-
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mon carotid artery following, fluoroscopy
time and selective imaging success of left
and right common carotid artery. If carotid
and coronary angiography were performed
concomitantly, carotid angiography is primarily performed and only time required
for carotid angiography could be evaluated.
In this study, feasibility, safety, and imaging
success rates, amount of radio-opaque agent
and durations of procedure were measured
and statistically compared.
We prefer right common femoral artery
(CFA) for access to aortic arch and carotid
arteries, similar to coronary angiography. A
6 F sheath introducer was placed in CFA.
Following, Guide wire (0,038) and JR4-SH
guiding catheter were advanced through
the aortic arch towards aortic valve. The cannulation of
right brachiocephalic artery was usually accomplished via
withdrawal and clockwise rotation of catheter while small
amount of contrast was injected with hand injectors in the
level of aortic arch. This part of angiography is usually easy
for the interventionist. However, many difficulties may be
experienced if same type of catheter is used in engagement
of left common carotid artery through a different type of
aortic arch.
Actually, this part of carotid angiography is the hardest
and the most time-consuming part of the procedure. Even
if you are an experienced operator, you may experience
many difficulties especially in using different type of aortic
arches (Type 2-3). In addition, total procedure time, level
of radiation exposure, amount of contrast agent and complication rates could be consequently reduced if this part of
the procedure can be shortened. Cannulation of left common carotid artery can be performed by applying different
catheters and methods. However, operators can use the
same catheter for both left and right carotid angiography in
application of our method. There is no need to replace the
catheter. The Judkins right coronary guiding catheter is sized
according to the length of the secondary curve and in 3.5,
4 or 5-cm in width. The 4-cm catheter is usually adequate
for the most cases. In our method, we have used six French
(6F) Judkins right coronary guiding catheter with two side
holes in our method.
Under this condition, you can use this method as a rescuer. After obtaining right CCA angiography with JR4-SH
guiding, you withdraw the catheter towards the ostium of the
right brachiocephalic artery, you have to stay at the edge of
the ostium without disengaging ostium. In another saying,
tip of JR4-guiding SH catheter should be located near the
ostium of the brachiocephalic ostium. At that position, side
holes of the JR4-guiding SH catheter are located in aortic
arch nearby the ostium of the left common carotid artery.
This may allow you to access the ostium of left common
carotid artery via side holes of the catheter (Figure 2). You
can use this position of JR4-guiding SH catheter in two
ways. One of those ways is to localize ostium of the left
common carotid artery using a little amount of contrast
agent injection. If you intend to engage the left common
carotid artery selectively for angiography, interventionist or
diagnostic purposes after locating ostium of the left carotid
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Fig. 3. Angiographic images of the left carotid artery and its ostium
obtained through side holes of (6F, JR4) guiding catheter.
Fig. 2. JR4 (Judkins Right) Guiding catheter with side holes, visualization and localization of left carotid artery using new method.

Table 1. Baseline characteristics of participants.
New method for carotid
artery angiography
N=295
Sex, male, n (%)
Age (years)
Prior stroke or TIA
Hemoglobin (g/dl)
Haematocrit %
Fasting glucose (mg/dl)
Total cholesterol, mg/dl
Uric acid, mg/dl
BUN, mg/dl
Creatinine, mg/dl
Type 2 aortic arch, n, (%)
Type 3 aortic arch, n, (%)
Concomitant Coronary Angiography, n, (%)
Major complication (Death TIA, Stroke,
major haemorrhage, renal failure, i.e.), n, (%)
Minor complication (hematoma, minor
bleeding, rise of renal function tests) n, (%)

P = Value

155 (52.6)
66.36± 9.47
78 ±3.12
14 ± 3.0
39 ± 5.3
99 ± 20
211 ± 40
4.3 ± 1.3
13 ± 0.8
0.8 ± 0.5
137 (46.5)
158 (53.5)
178(60.4)
0(0%)

Conventional methods
for carotid artery
angiography
N=292
153 (52.4)
65.81 ± 9.33
102 ±3.18
12 ± 2.2
36 ± 5.2
101 ± 28
209 ± 38
9.2 ± 1.1
12 ± 0.6
0.8 ± 0.4
142 ( 48.6)
150 (51.4)
180(61.6)
0(0%)

9(3%)

23(7%)

P=0.064

artery, you can attempt to engage it separately. The other
way is to carotid angiography for both carotid arteries with
power ejector injections concomitantly which is typically
accomplished with injection of 40 mL contrast agent at the
rate of 20 mL/s in 2 seconds while catheter is seated in the
ostium of the right brachiocephalic artery (Figure 3).
We applied this new method in 295 times patients with
Type II and III aortic arches and while performing via conventional methods in the other 292 patients during selective
carotid angiography. The results in these two groups were
compared statistically.

P = 0.98
P = 0.56
P = 0.89
P = 0.83
P = 0.92
P = 0.92
P = 0.93
P = 0.03
P = 0.68
P = 0.96
P = 0.93
P = 0.91
P=0.87
_

Statistical Analysis

The statistical package SPSS (Statistical Package for
the Social Sciences, version 17.0, SSPS Inc, Chicago, Ill,
USA) software was used for statistical analysis. Continuous
variables were expressed as mean± standard deviation.
Categorical variables were expressed as total number
(percentage). All continuous variables were evaluated with
the Kolmogorov–Smirnov normality test to show distributions. Continuous variables with normal distributions were
compared using the unpaired Student t-test and ANOVA
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with the Tukey’s post-hoc test. Continuous variables with
abnormal distributions were compared applying the Mann–
Whitney U test and ANOVA with the Tukey’s post-hoc test.
the Chi-square test was used for comparison between the
categorical variables. The value p<0.05 was accepted as the
level of significance in the tests.
Results

Baseline demographic, clinical and laboratory results
of the all patients were presented in Table 1. All patients
underwent carotid angiography. However, some of them
were evaluated by both carotid and coronary angiography.
There was no statistically significant difference in terms
of the parameters except uric acid level which was found
higher in the conventional method group (4.3 ± 1.3 mg/dl
vs. 9.2 ± 1.1 mg/dl, respectively, P=0.03) The application of
our novel method shortened total procedure time compared
with the conventional method (5.41 ± 1.56 min. vs. 7.52 ±
2.48 min., respectively, p<0.001) and cannulation duration
of left carotid artery cannulation (15 ± 1.2 sec vs. 42 ± 1.9
sec, respectively, p<0.001). Also amount of the contrast
agent (44.99 ± 12.84 ml vs. 59.89 ± 18.93 ml, respectively,
p< 0.001) and level of radiation exposure (120 ± 17mGy,
217 ± 11 mGy, respectively, p< 0.001) were significantly
lower in the new method group compared than conventional
group (Table 2). We used a single type of catheter to cannulate right and left carotid artery concomitantly. Therefore,
cannulation duration of left common carotid artery was
shorter (New method: 15 ± 1.2 sec, conventional method:
42 ± 1.9 sec, respectively, p< 0.001) while need for aortic
arch angiography (New method 0%, conventional method:
29%, respectively, p< 0.001) was lower by application of the
new method than control group. Also a higher success rate
was achieved by use of a single catheter (100% vs. 60%, respectively, p< 0.001) than use of conventional method which
requires use of different types of catheters. Consequently, a
shorter fluoroscopy duration was needed with novel method
(New method: 98 ± 9 sec, 210 ± 19 sec, respectively, p<
0.001). No major complication and no mortality occurred in
both groups (Table 2) However, a statistically insignificant
elevation found in minor complications in the conventional
method group (New method: 3%, conventional method: 7%,
p=0.064). Incidents of hematoma at the access site were
respectively 3 and 10 in the new and conventional groups
while slightly increased blood creatinine and BUN levels
were found in 3 and 12 patients in the new and conventional method groups, respectively. Besides, allergic reaction
against radio-opaque contrast agent developed in 3 patients
in the conventional method group.
Discussion

We have demonstrated in our study that this novel method performed using a single catheter (JR4-SH) is more
effective than conventional methods performed using different catheters in terms of reducing total procedure time
(p<0.001), radiation exposure (p< 0.001), fluoroscopy time
(p < 0.001) and amount of the administered contrast agent

e33
(p< 0.001). Also, cannulation duration of left carotid artery
was significantly lower than that of conventional method (p<
0.001). Besides, application of this new method makes aortic
arch angiography unnecessarily although it is commonly
used to cannulate and localize carotid arteries in procedure
of conventional methods (p<0.001) while cannulation success of left common carotid artery with a single catheter
is extremely higher than conventional methods (p<0.001).
Although there was no difference between the groups in
terms of major complications and mortality. However, a
statistically insignificant elevation found in minor complications in the conventional method group (p=0.064). Some
of the patients were evaluated with coronary angiography
for coronary atherosclerosis in both groups and there was
no statistically significant difference between the groups in
terms of this parameter (p= 0.87).
We are pretty experienced in the field of engagement
of different arteries as an interventionist cardiologist. We
have achieved this level of experience thanks to numerous
interventions and diagnostic approaches. (17,18) and this
experience allows us to develop some practical approaches
in problem solving. Furthermore, coronary atherosclerosis
is associated with cerebral and carotid atherosclerosis in
most of the cases. Application of coronary atherosclerosis
concomitantly with coronary artery angiography is an
advantageous opportunity for the patient. (13,14,15) Thus,
we have performed many carotid angiographies as an interventionist cardiologist. The parameters such as procedure
time, meticulous manipulation and use of minimal invasive
techniques, lower amount of contrast agent and lower radiation exposure are very crucial especially in the patients with
concurrent indications for carotid angiography. There are
also some conflicts between radiologists and cardiologists
about application of this kind of procedures. Interventionist
radiologists have applied a wide variety of techniques using
several catheters in engagement of carotid arteries as we
have mentioned before. Replacing catheters and performing
aortic arch angiography to localize carotid ostium are predominantly performed by interventionist radiologists and
non-experienced cardiologists. As a consequence of this
selection, procedure time, radiation exposure and amount
of the contrast agent increased. On the other hand, interventional cardiologists became accustomed to use coronary
catheters in many diagnostic and interventional procedures.
We find this preference to be practical, cost effective and time
saving.(18) In our methods, we use JR4-SH as a single type
of catheter in performing both right coronary and carotid
angiographies concomitantly at one session or only carotid
angiography. As a consequence of this situation, there was
no need for using other catheter and performing aortic arch
angiography.
You can perform carotid angiography via cannulation
of carotid arteries selectively which yields more accurate
images than non-selective angiography. As a matter of fact,
selective cannulation and localization of the left common
carotid artery are hardest aspect of carotid angiography
especially in the patients with Type II and III aortic arches.
Our method suggests an easy way of cannulation and
localization of left carotid artery. You can also perform
carotid angiography non-selectively in our method (Figure
3). Furthermore, our method provides reduced procedure
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Table 2. Catheter based results.

Total procedure time (minute)
Contrast amount [ml]
Radiation exposure- Total air
kerma [mGy]
Major-minor complication
or Death
Left Carotid artery Cannulation
time (second)
Cannulation success of left
common carotid artery with
same catheter
Aortic arch angiography
Fluoroscopy time (second)

New Method for carotid artery
angiography
5.41 ± 1.56
44.99 ± 12.84
120 ± 17

Conventional methods for
carotid artery Angiography
7.52 ± 2.48
59.89 ± 18.93
217 ± 11

P < 0.001
p < 0.001
p < 0.001

0

0

_

15 ± 1.2

42 ± 1.9

p < 0.001

95%

60%

p < 0.001

0%
98 ± 9

29%
210 ±1 9

p < 0.001
p < 0.001

time, radiation exposure, amount of contrast agent and less
manipulation of catheters which is especially important
in the critically ill patients. It has been shown that there
is a slight and statistically insignificantly elevated minor
complications. This elevation is associated with excess
amount of radio-opaque media pointing out the importance
of shortening procedure time that can be easily achieved by
applying our one-catheter method.
If the operator is inexperienced in localization and
selective cannulation of carotid artery concomitantly with
coronary angiography in catheter laboratory which suffers
from shortage of various catheters, it would be advisable
to prefer our method which is cost effective, safe and rapidly applicable with an convenient way to localize LCCA
and to complete bilateral carotid angiography especially in
patients with Type II and type III aortic arches. If you are
performing carotid angiography concurrently with coronary
angiography, you will not need an extra catheter for bilateral selective and non-selective carotid angiography. This
method is a very practical and rapidly applicable method
which shortens procedure time even it is performed by the
inexperienced operators.
We have demonstrated in our study that it is an easy,
practical, time-saving, simple and safe method when you
attempt for localization or selectively cannulation of the
left common carotid artery during carotid angiography. This
novel method we have described above is a convenient and
cost-effective method.
Conclusion

This new method for carotid angiography using one
catheter (JR4,SH) is a practical, time saving, cost effective
method which reduces exposure level to radiation and radioopaque material. Also angiography team is exposed to less
radiation thanks to this method. This method is easy to apply
and requires one type of catheter and administration of a
limited amount of radio-opaque media as well as reducing
time for localization and cannulation of LCCA obtaining
carotid angiography especially in the patients with different
type aortic arches.
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