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Abstract
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Keywords

Background: The aim of this study was to compare the efficacy outcomes of the
traditional Judkins left and right catheters with those of the recently introduced Tiger
catheter in female participants aged 65 years and older who underwent transradial

Methods: A cohort of 160 female patients aged 65 and older who were scheduled
for coronary angiography (CAG) were divided into two groups according to the use
of Tiger (n=80) or Judkins (n = 80) catheters for radial angiography at a ratio of 1:1,
respectively. We analyzed the effectiveness of the Tiger and Judkins catheters, the
incidence of catheter failure, contrast volume, CAG time, fluoroscopy time, dose-area
product (in mGy/cm?), and the occurrence of radial spasm.

Results: The Judkins catheter group had a significantly longer processing time than
the Tiger catheter group, with an equivalent level of radiation exposure. The duration
of fluoroscopy was longer, and the amount of contrast medium used was higher, but
the frequency of radial spasm was not significantly different.

Conclusion: The present investigation revealed that implementation of Tiger catheters
for geriatric individuals with elevated frailty and female patients with more narrow
radial artery diameters was associated with decreased overall procedure duration,
contrast volume utilization, and fluoroscopy duration.

Transradial access - Radial catheter - Tiger catheter - Frail patients - Radial artery spasm

Since Campeau’s initial attempts in 1989,
the transradial technique for cardiac
catheterization has witnessed numer-
ous modifications thanks to accumulated
clinical experience and technological ad-
vancements [1]. It has been demonstrated
that transradial catheterization is practical,
efficient, and safe in terms of minimizing
significant entry-site complications, hospi-
tal staff time, and financial costs [2]. After
procedures, patients frequently value the
ability to resume normal activities without
having to endure the agony of prolonged
bed rest.

Following percutaneous coronary in-
tervention (PCl), female patients exhibit
a greater susceptibility to hemorrhage and
vascular complications in comparison with
their male counterparts. These complica-
tions have been found to be significantly
linked to inferior clinical outcomes in indi-
viduals diagnosed with acute coronary syn-
drome (ACS; [3-5]). Women have a greater
risk of being afflicted with ACS compared
with men. It has been demonstrated that
the radial artery route reduces the risk of
hemorrhage in PCl patients; however, not
allrandomized studies of women have con-
sistently demonstrated the benefit of radial
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access [6]. This is due to the fact that the
radial artery approach is more challenging
in female patients. Observational studies
indicate that women are significantly less
likely than men to require a radial access
procedure [7].

As risk factors accumulate over time,
older individuals are inherently more
susceptible to atherosclerosis [8]. The
prevalence of angina pectoris in individ-
uals aged 65 and older is almost 4% [9].
In addition, these patients tend to have
multiple noncardiac comorbidities (renal
failure, respiratory failure, lower limb ar-
teriopathy, neoplastic pathology, stroke,
insulin-dependent diabetes, chronic ane-
mia), which can be difficult to manage
given the possibility of an associated so-
cial problem (intellectual status, unstable
family environment; [10]).

The objective of the present investiga-
tion was to compare the performance of
the conventional Judkins (3.5 L/4R Boston
Scientific [Marlborough, MA, USA]) leftand
right catheters with those of the Tiger
(3.5 Taha Medical Centre, Seyhan, Adana,
Tirkiye) catheter in female patients aged
65 years and older who underwent tran-
sradial coronary angiography.

Methods

The study encompassed a cohort of 160
individuals who underwent coronary an-
giography at our establishment between
June and December 2022. The patients
were required to provide written informed
consent prior to the initiation of the med-
ical procedure. Following this, the partici-
pants were assigned in arandomized man-
ner to one of two catheter groups: either
the Judkins (6 Fr, 3.5 L/4R Boston Scientific)
or Tiger-1 (6 Fr, 3.5 Taha Medical Centre)
group. The research encompassed all indi-
viduals who underwent planned coronary
angiography for the purpose of diagno-
sis. The study excluded patients who had
amedical history of coronary artery bypass
grafting, cardiogenic shock, an abnormal
Allen test result, an arteriovenous fistula,
or a graft. The study received approval
from the institutional review board.

The procedures were conducted by pro-
ficientand experienced operators (UO, MK)
under the supervision of a senior inter-
ventional fellow who had previously con-

ducted over 200 transradial coronary an-
giographies of the radial artery. Both Jud-
kins and Tiger catheters are available for
use by each operator.

The procedure involved the insertion
of a hydrophilic-coated 6F sheath measur-
ing 7cm in length, using a 21G needle
and a 40-cm 0.018 guidewire. Following
this, intra-arterial administration of 200 ug
of nitroglycerin and 5000 IU of unfraction-
ated heparin was made for patients with
a palpable right radial artery.

The catheter manipulation procedure
was executed utilizing either a 30-degree
left anterior oblique or anteroposterior
projection. A conventional 153-cm-long
guidewire with a J-shaped curve, a diam-
eter of 3 mm, and a thickness of 0.035 in,
was utilized for the purpose of catheter
insertion and exchange. After the suc-
cessful completion of angiography of the
left coronary artery (LCA), a wire exchange
technique was employed using a 190-cm J
exchange wire. This involved the retrac-
tion of the Judkins left (JL) catheter and
the advancement of the Judkins right (JR)
catheter using the aforementioned wire.
Verification of the wire localization was
made under fluoroscopic guidance. Upon
reaching the aortic cusp, the JR catheter tip
was positioned, followed by the removal
of the guidewire, placement of the right
coronary artery (RCA), and acquisition of
RCA angiograms.

The Tiger catheter was attached to
a guidewire and introduced into LCA
through the aortic cusp. To achieve accu-
rate RCA angiography, the catheter was
relocated from the left coronary ostium
to the right atrium of the Valsalva to
appropriately involve the ostium of the
RCA.

Arteriography revealed radial spasms
in instances of catheter manipulation dif-
ficulty and right arm pain. The procedure
of radial arteriography was not often used.
After the surgery, the radial entrance site
was hemostasized using a compression
band. After 2 h, the compression was
gradually decreased, and the band was
taken off after the bleeding had stopped.

Statistical analysis

The SPSS software (Statistical Package for
the Social Sciences, version 22; SPSS Inc.,

Chicago, IL, USA) was utilized to perform
the statistical analysis. Categorical vari-
ables are represented using percentages,
whereas continuous variables are repre-
sented using the mean + standard devia-
tion. Student’s t test was used to compare
variables that exhibited a normal distribu-
tion, whereas the Mann-Whitney U test
was employed to compare variables that
did not conform to a normal distribu-
tion. We used either the chi-square test
or Fisher’s exact test to compare categor-
ical variables, depending on the specific
circumstances. A p value of less than 0.05
was indicative of statistical significance.

Results

A total of 160 patients were randomly as-
signed to either the Tiger catheter group
or the Judkins catheter group, with each
group consisting of 80 patients. There was
no statistically significant difference in the
baseline characteristics between the two
groups. According to the data presented in
@ Table 1, there was no statistically signif-
icant difference between the two groups
with respect to drug intake, blood pres-
sure, or heart rate.

The aim of the present study was to
assess the efficacy of the Tiger and Judkins
catheters with respect to catheter failure,
contrast volume, duration of coronary an-
giography, fluoroscopy time, dose-area
product (in mGy/cm?), and the occurrence
of radial spasm. The assessment of the
procedure indicated that among the pa-
tients who received the Tiger catheter,
nine individuals required an extra catheter,
whereas, in the group that received the
Judkins catheter, five individuals required
an additional catheter (B Table 2). The
statistical analysis of the data yielded
a p value of 0.26. The processing time of
the Judkins catheter group was observed
to be significantly longer than that of
the Tiger catheter group (7.7+0.9 min
vs. 6.6 0.7 min, p<0.001). Both cohorts
were subjected to an equivalent level
of radiation exposure. The duration of
fluoroscopy was significantly longer in the
Judkins catheter group compared with
the Tiger catheter group (3.3+0.7 min
vs. 2.44+0.3 min, p<0.001; @Fig. 1).
The amount of contrast medium used
during the procedure was found to be
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Table 1 Baseline characteristics of the patients
Variable Tiger catheter Judkins catheter p
(n=80) (n=80)

Age (years), mean+SD 715 72%5 0.476

Body mass index (kg/m?), mean+SD | 25.8+2.2 265+23 0.060

Systolic blood pressure (mm Hg), 130+12 133+10 0.064

mean +SD

Diastolic blood pressure (mm Hg), 77+8 76+9 0.066

mean+SD

Heart rate (bpm), mean + SD 80+ 16 82+12 0.337

Diabetes mellitus, n (%) 11 (14%) 17 (21%) 0.214

Hypertension, n (%) 33 (41%) 41 (51%) 0.207

Dyslipidemia, n (%) 19 (24%) 25 (32%) 0.291

Peripheral artery disease, n (%) 6 (7%) 4 (5%) 0.517

Previous PCl, n (%) 26 (33%) 30 (38%) 0.510

Medication, n (%)

Acetylsalicylic acid 28(35%) 35(43%) 0.260

Beta-blockers 32 (40%) 42 (52%) 0.114

ACE-inhibitors 27 (34%) 34 (42%) 0.257

Statin 19 (24%) 25 (32%) 0.291

Nitrates 18 (23%) 22 (28%) 0.468

Calcium channel blockers 24 (30%) 33 (41%) 0.139

P2Y12 inhibitors 20 (25%) 23 (29%) 0.595

PCl percutaneous coronary intervention, ACE angiotensin-converting enzyme

Table 2  Procedural outcomes for the two catheter groups

Variable Tiger catheter Judkins catheter p
(n=80) (n=80)

Need for additional catheter,n (%) | 9(11%) 5 (6%) 0.266

Contrast volume used (mL), mean+ | 73.7+0.8 84.9+0.9 <0.001

SD

Total procedure time (min), mean+ | 6.6+ 0.7 7.7£09 <0.001

SD

Fluoroscopy time (min), mean+SD | 2.44+0.32 33+0.7 <0.001

DAP (mGy/cm?), mean +SD 855.91(746.3-948.4) | 984.86(962.2-1096) | 0.410

Radial spasm, n (%) 5(6%) 10 (12%) 0.177

Number of right coronary image, 1.88+0.33 1.85+0.35 0.649

mean +SD

Number of left coronary image, 478+0.9 5+0.8 0.139

mean+SD

DAP dose—area product

significantly higher in the Judkins catheter
group than in the Tiger catheter group
(84.9+0.9mL vs. 73.7+£0.8mL, p<0.001;
@ Fig. 2). The frequency of radial spasms
exhibited no significant difference be-
tween the two groups, as indicated in
O Table 2.

Discussion

Approximately 58% of individuals diag-
nosed with coronary artery disease are
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aged 65 years or older, leading to a grow-
ing demand for invasive procedures to be
performed on these patients, particularly
in the acute phase of coronary syndromes
[11]. Due to the smaller mean radial artery
diameters in female patients compared
with male patients, research into catheter
selection for coronary angiography is par-
ticularly crucial [12].

Angioplasty in older adults has been
associated with an increased incidence of
hospital complications in retrospective in-

vestigations [13]. Vascular complications
at the site of arterial puncture, acute renal
failure, myocardial infarction, and stroke
are the most common complications; they
increase the risk of in-hospital mortality
by three- to eightfold [14]. The OCTOPLUS
trial conducted a randomization of almost
400 patients aged 80 or older to com-
pare the radial and femoral angioplasty
routes. The results indicated that the rate
of vascular complications was significantly
lower in the radial group (1.6% vs. 6.5%,
p=0.03; [15]). These findings are sup-
ported by Klinke’s study, which demon-
strated a shorter hospital stay with the
radial approach; this is a crucial aspect of
the management of these geriatricand frail
patients [16]. In 2012, Jinnouchi demon-
strated a shorter hospital stay (1.5 days)
and earlier ambulation with the radial ap-
proach, which guarantees greater patient
comfort [17]. Despite numerous random-
ized trials, and the evaluation of various
radial catheter techniques, the potential
benefits of catheter selection based on pa-
tient characteristics are currently unknown
[18, 19]. Furthermore, the available data
suggest that the utilization of radial ac-
cess as opposed to femoral access results
in greater benefits for female patients in
relation to ischemic and particularly hem-
orrhagic complications [20, 21].

Therefore, a gender- and age-related
evaluation of different catheter systems
for radial access is urgently needed. The
Tiger catheter and the Judkins catheter are
frequently utilized catheters for this par-
ticular medical intervention. The selection
of catheters in older and female patients is
contingent upon various factors, including
but not limited to the dimensions and con-
volutions of the radial artery, the nature
and gravity of the coronary artery ailment,
and the expertise and inclination of the
operator.

There are anatomical variations be-
tween the radial and femoral approaches.
The majority of catheters exhibit a ten-
dency to relocate from the descending
aorta and aortic arch toward the right side
of the ascending aorta, owing to their
inherent “memory” or proclivity to main-
tain or revert to their initial configuration.
In contrast to the abbreviated-tipped
catheters used for accessing the RCA, the
substantially elongated-tipped catheters
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are requisite for accessing the LCA via
the femoral approach. Consequently, to
investigate the coronary arteries through
the femoral approach, it is necessary to
employ two distinct types of catheters. By
contrast, catheters are inserted through
the subclavian and innominate arteries
of the patient and advanced toward the
ascending aorta using the radial ap-
proach. The placement of catheters in
the ascending aorta is a widely accepted
procedure, typically positioned centrally
or with a slight deviation to the left [22].

The anatomical distinctions between
the transradial and transfemoral methods
pose a challenge in accessing the coro-
nary arteries through a femoral diagnostic
catheter in the course of a transradial pro-
cedure. The Judkins catheter, located on
the left side, is commonly utilized in tran-
sradial procedures. However, it presents
a challenge due to the upward force it
stores as a result of the angle formed be-
tween the innominate artery and the as-
cending aorta. The rubbing of the catheter
tip against the ceiling of the left main coro-
nary artery results in injury to the artery
and may cause disengagement from the
ostium [23]. Radial artery spasm compli-
cates transradial procedures [24]. Catheter
exchanges via the restricted radial artery
may cause arm pain and spasm.

Utilizing the Tiger catheter instead of
the conventional Judkins catheter resulted
in a statistically significant reduction in the
amount of time spent on fluoroscopy, the
volume of contrast medium utilized, and
the total duration of the operation among
female patients older than 65. Even if the
dose-area product was lower when the
Tiger catheter was used, the difference
was not statistically significant. Our anal-
ysis revealed that only one catheter was
used to achieve these reductions, which
is a significant finding. In settings charac-
terized by a high volume of cases, as was
the case in the facility where our inves-
tigation was carried out, the adoption of
multiple procedures may lead to a decrease
in the expenses associated with coronary
angiograms, an enhancement in the ef-
fectiveness of the procedures, and a re-
duction in the level of radiation exposure
experienced by operators. Furthermore, it
could potentially improve the efficacy of
procedures.

In light of the prevalence of older pa-
tients requiring invasive, diagnostic, and
therapeutic radiographic investigations, it
is becoming increasingly evident that con-
trast-induced nephropathyisamajor cause
of morbidity in this population. While it
is improbable that all cases of acute renal
failure due to contrast can be prevented,
identifying risk factors and using appro-

priate prophylactic regimens may help to
reduce the incidence of contrast-induced
nephropathy [25]. In our study, the fact
that the amount of contrast medium used
was less in the group utilizing the Tiger
catheter demonstrates its significance in
relation to contrast-medium-related renal
failure in older women.

Conclusion

The findings of this investigation indicate
that the utilization of Tiger catheters in
older patients with high frailty and women
with smaller radial artery diameters than
men was linked to reduced total proce-
dure duration, contrast volume, and flu-
oroscopy duration when compared with
Judkins catheters. The utilization of the
Tiger catheter may offer notable benefits
to operators who perform a large number
of procedures, prioritize procedural effi-
ciency, and minimize radiation exposure.
The present study offers significant ev-
idence in favor of employing the Tiger
catheter for transradial procedures, par-
ticularly in mitigating radial artery spasms
resulting from frequent catheter replace-
ments and in shortening the duration of
the procedure for patients who are unable
to endure prolonged supine positioning.
Given the low incidence of failure associ-
ated with the use of a single catheter for
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Zusammenfassung

both the left and right coronary arteries, it
is our contention that commencing with
a single-catheter methodology and subse-
quently transitioning to a Judkins catheter,
if required, is a reasonable course of ac-
tion. The implementation of this protocol
has the potential to reduce the duration of
the procedure and the overall fluoroscopy
time.
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Vergleich zwischen Ein-Katheter- und 2-Katheter-Konzept bei dlteren
Patientinnen mit transradialer Koronarangiographie

Hintergrund: Ziel der vorliegenden Studie war es, die Ergebnisse zur Wirksamkeit

der herkémmlichen Links- und Rechtskatheter nach Judkins mit den vor Kurzem
eingefiihrten Tiger-Kathetern bei Teilnehmerinnen im Alter von 65 Jahren und mehr zu
vergleichen, bei denen eine transradiale Koronarangiographie erfolgt war.

Methoden: Eine Kohorte von 160 Patientinnen im Alter von mindestens 65 Jahren, bei
denen eine Koronarangiographie geplant war, wurde in einem Verhdltnis von 1:1 in

2 Gruppen eingeteilt, je nachdem, ob die Verwendung von Tiger- (n = 80) oder Judkins-
Kathetern (n=80) fiir die Radialisangiographie erfolgte. In die Auswertung flossen ein:
die Wirksamkeit der Tiger- und Judkins-Katheter, die Inzidenz eines Katheterversagens,
Kontrastmittelvolumen, Koronarangiographiedauer, Durchleuchtungsdauer, Dosis-
Flachen-Produkt (DAP; in mGy/cm?) und das Auftreten eines Radialisspasmus.
Ergebnisse: Bei einem dquivalenten MaR an Strahlenexposition war in der Gruppe
mit Judkins-Katheter die Verfahrensdauer signifikant langer als in der Gruppe mit
Tiger-Katheter. Die Durchleuchtungsdauer war langer und die Menge an benétigtem
Kontrastmittel groBer, aber die Haufigkeit eines Radialisspasmus unterschied sich nicht
signifikant.

Schlussfolgerung: Die vorliegende Untersuchung ergab, dass die Einfiihrung

von Tiger-Kathetern bei geriatischen Patienten mit erhdhter Gebrechlichkeit und

bei Patientinnen, die geringere Radialarteriendurchmesser aufweisen, mit einer
Verminderung der Gesamtverfahrensdauer, des eingesetzten Kontrastmittelvolumens
und der Durchleuchtungsdauer einherging.

Schliisselworter
Radialisarterienspasmus - Transradialer Zugang - Radialiskatheter - Tiger-Katheter - Gebrechliche
Patienten
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