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Abstract

BACKGROUND: Transradial access is currently the default access site for percutaneous cardiovascular
interventions. Radial artery (RA) anomalies present a significant challenge in radial access success. RA 360-degree
loops are an uncommon, but quite challenging vascular anomaly even for the most experienced radial operators.

CASE REPORT: We report on two cases of patients with complex RA loops referred for PCI through radial approach
in a high-volume radial center. Pre-procedural RA angiography was performed in both cases identifying a 360-degree
RA loop in the proximal part of the RA below the entrance into the brachial artery. In both cases, we present a novel
“Microcatheter crossing” technique of the complex RA loop as a new strategy in overcoming even the most difficult
radial adversary. After identifying the loop a hydrophilic wire 0.014 inch was used to cross the loop and extend it in
the upper arm. Then a microcatheter ASAHI corsair (Asahi Intecc USA, Inc.) was advanced through the loop without
difficulty. The microcatheter is advanced through the wire until middle of the upper arm. Hydrophilic wire is then
exchanged with High Torque Iron man guide wire (Abbott Vascular). Again, the wire is advanced in the upper arm.
Microcatheter is then removed and 5F catheter JR 4.0 or similar is advanced gently through the iron man wire with a
clockwise rotation through the loop. Then, wire and catheter are pulled back to straighten the loop. The percutaneous
angiography procedure was performed successfully in both cases.
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problems after the procedure.

Introduction

Transradial access (TRA) is now the
default access site for percutaneous cardiovascular
interventions [1-3]. All current guidelines for practice
support conversion to radial access for all angiographic
diagnostic and interventional procedures with an
emphasis on decreasing access site bleeding and
vascular complications without sacrificing procedural
success [4-9]. TRA is of particular benefit in patients
with increased risk of bleeding and vascular
complications: Female gender, elderly, obesity, low
weight, hypertension, renal failure, low platelet count,
and anemia [4-8].

Still TRA is a complex approach with its own
learning curve for operators, due to not so infrequent
anatomic variations of the radial artery (RA) that can
influence radial access success during angiographic
procedures [9-14] and cause switching to another
approach to finish the intervention. 360 degree RA
loop is the most complex RA anomaly with the highest
crossover rate in published studies [9-14]. Itis important
that physicians learning the radial technique become

CONCLUSION: Both patients were discharged without registered bleeding complications from place of puncture.
They both reported slight pain during the beginning of the procedure in the arm of puncture, but without additional

familiar with common anatomic variations and learn
techniques how to navigate through them [9]. Several
techniques have been developed over the years
by dedicated radialists to help in overcoming these
complex variations during procedures [15-19]. One of
the most frequently used by operators is the balloon
assisted tracking (BAT) technique BAT [16,18]. Pre-
procedural RA angiography has shown to be of great
value in timely identification of these anomalies and
proper planning for the following procedure [20].

In these case series, we present a new
technique that can help in overcoming most cases with
RA anomalies, especially complex RA loops, found
during transradial coronary procedures.

Case 1

A 50-year-old male patient with chest pain
during physical strain and hypertension was admitted
to our hospital. His chest pain started several months
ago. A 12-lead electrocardiogram showed T-wave
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inversion in the DIIl and aVF leads. Transthoracic
echocardiography was done at a regional center that
showed hypokinesia of the inferior wall. After informed
consent, coronary angiography was started. RA
puncture and cannulation were performed using counter
puncture technique with a 20 G plastic intravenous
cannula and 0.025-inch mini guide wire of 45 cm and
followed by 6 Fr hydrophilic introducer sheath (Terumo,
Japan) placement. Spasmolytic cocktail (verapamil
5 mg) was given intra-arterially through the radial
sheath. After the insertion of 6 Fr radial sheath, pre-
procedural angiography was performed as a routine
procedure before every percutaneous intervention
at our hospital. A solution of 3 ml of contrast diluted
with 7 ml of blood was injected through the cannula or
through the side arm of the sheath under fluoroscopy in
the posterior-anterior projection.

Figure 1: RA loop

Contrast injection through the radial sheath
revealed a smaller-caliber RA than the ulnar artery
with 360° loop in its proximal segment located in the
region of the cubital fossa. The loop was crossed with
a hydrophilic wire and an 5F catheter was advanced
through the loop. This initial try was unsuccessful. Then
the operator used a microcatheter ASAHI corsair (Asahi
Intecc USA, Inc.) that was advanced through the loop
and it passed without difficulty. Then, the microcatheter
was advanced through the wire until middle of upper arm.
The hydrophilic wire was retracted and exchanged with
a High Torque Iron man guide wire (Abbott Vascular).
The wire was once again advanced again until the upper
arm. The microcatheter was removed and through the
iron man wire a 5F catheter JR 4.0 (Launcher, Medtronic)
was advanced gently with clockwise rotations through
the loop without problems. Then, wire and catheter were
pulled back to straighten the loop. Coronary angiography
was performed in the usual manner, with no significant
lesions.

Figure 2: Hydrophilic wire 0.014 inch advanced through the anomaly

The sheath was removed immediately after
procedure, and a TR band (Terumo, Japan) was applied
to the wrist. To decrease the rate of RA occlusion, we
applied patent hemostasis using pulse oximetry to
confirm oxygen saturation on the punctured RA (>90%)
after hemostasis was obtained (during measurement
UA was compressed manually) [21]. Compression
was applied for approximately 3-h period with gradual
deflation of the TR band after the 1% h.

Patient was discharged the same day in
the afternoon without registered local bleeding
complications (Figures 1-5).

Case 2

A 76-year-old female was referred to our
institution complaining of angina during minimal physical
strain. From risk factors, she had hypertension and
previous PCI of the left coronary artery in 2012. A 12-lead
electrocardiogram revealed T-wave inversion in inferior
limb leads. During her previous PCI, she had a bleeding
complication with extravasation of the right RA in the
mid segment. We could not visualize any problem on
RA angiography from the previous film due to significant
extravasation of contrast. During the first intervention
and the access complication, the patient was transferred
to the left RA access side approach. The operator in the
first interventions had significant difficulties in engaging
the right coronary ostium due to tortuous subclavian
anatomy from the left radial approach (LRA). Pulsations of
right RA were strong, so we decided to go this time again
from the right RA but with the previous RA angiography
which was not performed during the first intervention.
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Figure 3: Microcatheter crossing the loop

After RA angiography performed through the cannula,
a small but significant tortuous RA was visualized. The
small loop was located in the proximal part of the RA,
in the place of the previous intervention’s extravasation.
The sheath, 6 Fr hydrophilic introducer sheath (Terumo,
Japan) was advanced only by half to avoid the present
loop. A hydrophilic wire 0,014 inch was used to cross
the tortuosity and a microcatheter ASAHI corsair (Asahi
Intecc USA, Inc.) was advanced until mid-upper arm.
The wire was pulled and exchanged with extra support
guide wire (High Torque Iron man guide wire from Abbott
Vascular). After which the microcatheter was removed.
5F catheter JR 4.0 (Launcher, Medtronic) was advanced
through the tortuosity and coronary angiography was

Figure 4: Exchanging hydrophilic GW with a supportive Iron man GW

performed. It showed a lesion of the right coronary artery
in the proximal segment and stent in proximal segment
of LAD with 30% residual restenosis. Due to necessity
for intervention and difficult subclavian tortuosity a 6F
guiding catheter Amplatz Right 2 (Launcher, Medtronic)
was advanced through the tortuosity without difficulties
to cannulate the right coronary artery. PCl with stent
implantation was done on the proximal segment of the
right coronary artery without complications. There was
no catheter friction or spasm after the straightening of
the tortuosity.

The sheath was removed immediately after
procedure, and a TR band (Terumo, Japan) was applied
to the wrist. Patent hemostasis was performed to
confirm artery patency and oxygenation. Compression
was applied for approximately 3-h period with gradual
deflation of the TR band after the 1° h.

Patient was discharged the next day without
registered local bleeding complications (Figures 1-5).

Discussion

The reported overall failure in transradial
procedures ranges between 1% and 10% [9-14].
Prior studies have reported that RA anomalies found
from wrist to aorta influence the success of transradial
access (TRA) and are cause for access crossover from
TRA to other access sites [9-14].

This technique has proved successful in
traversing even the most challenging anomalies as
complex RA loops. Using a microcatheter in crossing of
complex RA loops and RA tortuosities is a novel technique
which we hope will help in reducing TRA crossover. This
technique can be used in cases with difficult RA anatomy
withoutinfluence on procedural time or success of coronary
interventions. The previous studies from our center have
reported a significant percentage of RA anomalies that
influence success of TRA procedures [20,22,23]. Small
number of techniques for crossing difficult radial anatomy
has been published until now [15-17]. The BAT technique
has been known to help in these cases and lessen the
damage to the RA while crossing the loop [16,17].

Establishing new techniques that can help
in achieving a successful radial approach even in
complex cases is necessary in the transradial world.
The microcatheter technique is a new idea, which
reduces the number of TR interventions crossed over
to other access sites, especially femoral access, to
finish the coronary procedures due to the presence
of RA anomalies as 360 degree loop, significant RA
tortuosities, and high take off radial arteries with
significant spasm. This technique will also decrease the
crossover to the less popular LRAthat has lost popularity
due to significant operator radiation and problems with
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Figure 5: Advancing catheter through supportive GW and successful
straightening of the loop

subclavian tortuosities. Even though recent published
studies about ulnar approach showed no danger in
switching to ipsilateral ulnar access in these cases,
without safety concerns and great success [24], most
operators feel more secure when using right radial
access.

Moreover, RA tortuosities are more commonly
seen in elderly and female patients who as a separate
risk group have a great benefit in securing a successful
TRA compared to switching to transfemoral approach
(TFA) [4-8].

The easy advancement of the microcatheter
helps us in easily crossing the loop even in the cases
of most complex RA loops, which a regular catheter
is not able to do. Exchanging the wire with a strong
supportive guide wire makes the loop crossable to
regular catheters unlike the wires that we use to initially
cross the loop itself. The supportive wire also lessens
the potential rip effect during the crossing of the loop with
a catheter through a hydrophilic wire. This technique
may be useful in both diagnostic and selective coronary
interventions with 5 Fr and 6Fr catheters as we have
seen in both cases.

Conclusion

Microcatheter crossing technique is a novel
technique that can help in successfully overcoming the
difficulties of RA anomalies found during transradial
coronary procedures and decreases the rate of radial
access site transfer.

References

1. Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C,
Bueno H, et al. 2017 ESC Guidelines for the management
of acute myocardial infarction in patients presenting with
ST-segment elevation: The task force for the management
of acute myocardial infarction in patients presenting with
ST-segment elevation of the European society of cardiology
(ESC). Eur Heart J. 2018;39(2):119-177. https://doi.org/10.1093/
eurheartj/ehx393

PMid:28886621

2. Hamon M, Pristipino C, Di Mario C, Nolan J, Ludwig J,
Tubaro M, et al. Consensus document on the radial approach
in percutaneous cardiovascular interventions: Position paper
by the European association of percutaneous cardiovascular
interventions and working groups on acute cardiac care
and thrombosis of the European society of cardiology.
Eurointervention. 2013;8(11):1242-51. https://doi.org/10.4244/
EIJV8I11A192

PMid:23354100

3. Lawton JS, Tamis-Holland JE, Bangalore S, Bates ER,
Beckie TM, Bischoff JM, et al. 2021 ACC/AHA/SCAI Guideline
for coronary artery revascularization: Executive summary:
A report of the American college of cardiology/American heart
association joint committee on clinical practice guidelines.
Circulation. 2022;145(3):e4-17. https://doi.org/10.1161/
CIR.0000000000001039

PMid:34882436

4. Rao SV, Ou FS, Wang TY, Roe MT, Brindis R, Rumsfeld JS,
et al. Trends in the prevalence and outcomes of radial and
femoral approaches to percutaneous coronary intervention:
A report from the national cardiovascular data registry. JACC
Cardiovasc Interv. 2008;1(4):379-86. https://doi.org/10.1016/].
jcin.2008.05.007

PMid:19463333

5. Rao SV, Cohen MG, Kandzari DE, Bertrand OF, Gilchrist IC.
The transradial approach to percutaneous coronary
intervention: Historical perspective, current concepts, and future
directions. J Am Coll Cardiol. 2010;55(20):2187-95. https://doi.
org/10.1016/j.jacc.2010.01.039

PMid:20466199

6. Jolly SS, Yusuf S, Cairns J, Niemela K, Xavier D, Widimsky P,
et al. Radial versus femoral access for coronary angiography
and intervention in patients with acute coronary syndromes
(RIVAL): A randomised, parallel group, multicentre trial.
Lancet.  2011;377(9775):1409-20.  https://doi.org/10.1016/
S0140-6736(11)60404-2
PMid:21470671

7. Romagnoli E, Biondi-Zoccai G, Sciahbasi A, Politi L, Rigattieri S,
Pendenza G, et al. Radial versus femoral randomized
investigation in ST-segment elevation acute coronary syndrome:
The RIFLE-STEACS (radial versus femoral randomized
investigation in ST-elevation acute coronary syndrome) study.
JAm Coll Cardiol. 2012;60(24):2481-9. https://doi.org/10.1016/j.
jacc.2012.06.017
PMid:22858390

8. Valgimigli M, MATRIX Investigators. Design and rationale for
the minimizing adverse haemorrhagic events by TRansradial
access site and systemic Implementation of angioX program.
Am Heart J. 2014;168(6):838-45.€6. https://doi.org/10.1016/j.
ahj.2014.08.013
PMid:25458646

9. Zafirovska B, Petkoska D, Antov S, Vasilev I, Jovkovski A,
Kalpak O, et al. Radial artery anomalies in the Macedonian

10

https://seejca.eu/index.php/seejca/index



Vasilev et al. Microcatheter Crossing of Radial Artery Loops and Tortuosities

10.

1.

12.

13.

14.

15.

16.

17.

population  during transradial
Sanamed. 2016;11(2):87-92.

Burzotta F, Brancati MF, Trani C, Tommasino A, Porto I,
Niccoli G, et al. Impact of radial-to-aorta vascular anatomical
variants on risk of failure in trans-radial coronary procedures.
Catheter Cardiovasc Interv. 2012;80(2):298-303. https://doi.
org/10.1002/ccd.24360

PMid:22431342

Lo TS, Nolan J, Fountzopoulos E, Behan M, Butler R,
Hetherington SL, et al. Radial artery anomaly and its
influence on transradial coronary procedural outcome. Heart.
2009;95(5):410-5. https://doi.org/10.1136/hrt.2008.150474
PMid:18977799

Valsecchi O, Vassileva A, Musumeci G, Rossini R, Tespili M,
Guagliumi G, et al. Failure of transradial approach during coronary
interventions: Anatomic considerations. Cathet Cardiovasc Interv.
2006;67(6):870-8. https://doi.org/10.1002/ccd.20732

PMid: 16649233

angiography  procedures.

Louvard Y, Lefévre T. Loops and transradial approach
in coronary diagnosis and intervention.  Catheter
Cardiovasc Interv. 2000;51(2):250-2. https://doi.

0rg/10.1002/1522-726x(200010)51:2<250:aid-ccd24>3.0.c0;2-0
PMid: 11025586

Abdelaal E, MacHaalany J, Plourde G, Barria Perez A,
Bouchard MP, Roy M, et al. Prediction and impact of failure
of transradial approach for primary percutaneous coronary

intervention. Heart. 2016;102(12):919-25. https://doi.
org/10.1136/heartjnl-2015-30837
PMid:27030600

Garg N, Sahoo D, Goel PK. Pigtail assisted tracking of guide
catheter for navigating the difficult radial: Overcoming the
“razor effect”. Indian Heart J. 2016;68(3):355-60. https://doi.
org/10.1016/).ihj.2016.03.016

PMid:27316490

Patel T, Shah S, Pancholy S. Balloon-assisted tracking of a
guide catheter through difficult radial anatomy: A technical
report. Catheter Cardiovasc Interv. 2013;81(5):E215-8. https://
doi.org/10.1002/ccd.24504

PMid:22639459

Patel T, Shah S, Pancholy SB. Strategies to traverse the arm
and chest vasculature. Interv Cardiol Clin. 2015;4(2):127-44.

18.

19.

20.

21.

22.

23.

24.

https://doi.org/10.1016/j.iccl.2015.01.001
PMid:28582045

Patel T, Shah S, Pancholy S, Rao S, Bertrand OF, Kwan T.
Balloon-assisted tracking: A must-know technique to overcome
difficult anatomy during transradial approach. Catheter
Cardiovasc Interv. 2014;83(2):211-20. https://doi.org/10.1002/
ccd.24959

PMid:23592578

Felekos |, Hussain R, Patel SJ, Pavlidis AN. Balloon-
assisted tracking: A practical solution to avoid radial access
failure due to difficult anatomical challenges. Cardiovasc
Revasc Med. 2018;19(5):564-9. https://doi.org/10.1016/].
carrev.2017.12.002

PMid:29306669

Zafirovska B, Antov S, Kostov J, Spiroski |, Vasilev |,
Jovkovski A, et al. Benefit of routine preprocedural radial artery
angiography in STEMI patients. Catheter Cardiovasc Interv.
2019;93(1):25-31. https://doi.org/10.1002/ccd.27711

PMid:30079496

Pancholy SB, Bernat I, Bertrand OF, Patel TM. Prevention
of radial artery occlusion after transradial catheterization:
The PROPHET-Il randomized trial. JACC Cardiovasc Interv.
2016;9(19):1992-9. https://doi.org/10.1016/j.jcin.2016.07.020

PMid:27712733

Kedev S, Zafirovska B, Kalpak O, Antov S, Kostov J, Spiroski |,
et al. Macedonia: Coronary and structural heart interventions
from 2010 to 2015. Eurointervention. 2017;13(Z):Z47-50.
https://doi.org/10.4244/E1J-D-16-00827

PMid:28504230

Kedev S, Zafirovska B, Antov S, Kostov J, Spiroski |, Boshev M,
et al. Total wrist access for angiography and interventions:
Procedural success and access site crossover in a high volume
transradial center. Cardiovasc Revasc Med. 2018;19(5):570-4.
https://doi.org/10.1016/j.carrev.2017.12.009

PMid:29452842

Zafirovska B, Jovkovski A, Vasilev |, Taravari H, Kitanoski D,
Petkoska D, et al. lIpsilateral transulnar artery approach
catheterizations after failure of the radial approach-are two
sheaths in the same arm safe? Catheter Cardiovasc Interv.
2021;28. https://doi.org/10.1002/ccd.29778

PMid:34047429

SEE J Cardiol. 2021 Dec 29; 2(1):7-11.

1"



