
Mother and Daughter Technique Using a Low-
Profile Microcatheter for Navigating a Complete
Radial Artery Loop
Vikas Bhatia1 Kesha Meghashyam1

1Department of Radio-diagnosis and Imaging, PGIMER, Chandigarh,
India

Indian J Neurosurg

Address for correspondence Vikas Bhatia, MD, DNB, DM, Associate
Professor, Neuroradiology Section, Department of Radio-Diagnosis,
PGIMER, Chandigarh, India 160012
(e-mail: drvikasbhatia@gmail.com).

Introduction

Transradial access route has gained considerable popularity
in cardiology literature and becoming an increasingly used
route in neurointervention procedures.1 Many recent
publications have shown that the radial route is safe and
feasible for performing neurointerventions. In addition to
the unique challenges of overcoming the learning curve of
radial access, the anatomical variants particularly the
presence of radial loops can pose a significant challenge to
the operator. Careful assessment and strategies to negotiate
the radial loop should be employed to avoid injury, spasm, or
need for access site conversion.2

Wedescribe two cases of complete 360-degree tight loops
in which we used a special technique to negotiate the loop
and complete the endovascular procedure.

Case Report

Case 1:A 36-year-oldmalewho hadundergoneflowdiversion
treatment for a postclipping residual ACom aneurysm was
posted for a diagnostic cerebral angiography to assess status of
the aneurysm. As the patient was on dual antiplatelet

treatment, a right transradial route was taken for cerebral
angiography.

The right radial artery was punctured under ultrasound
guidance and a 5 French (F) short radial Glidesheath
(Terumo, Japan) was placed. Radial cocktail consisting of
verapamil, nitroglycerin, and heparin was given through the
sheath. A Radial angiogram was taken and a 5F diagnostic
catheter (Glidesheath, Terumo, Japan) was advanced over a
0.035-inch hydrophilic wire through the radial sheath.

At the level of cubital fossa, there was resistance in passing
the wire across an apparent partial loop with patient
experiencing pain on repeated attempts. The position of the
X-ray tubeandthearmwaschanged,whichrevealedacomplete
360degrees loop that was not allowing the 0.035-inch wire to
take the curve and go distal to the loop.

Wethentooka low-profilemicrocatheter (Progreat, Terumo,
Japan) that was placed inside the 5F diagnostic catheter.
Progreat microcatheter is an 0.027-inch microcatheter
with hydrophilic coating that has its own preloaded
hydrophilic, 021-inch wire. We gave a J shape to the distal
portion of thewire to facilitate smooth passage across the loop.
The wire of the Progreat microcatheter could easily navigate
throughthe radial loop, followedbysmoothadvancementof the
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Abstract Radial loops are infrequent; however, they are a major cause for failure of radial access
for procedure. Interventionists should be familiar with bail-out techniques when a
radial loop is encountered to avoid spasm/injury. We describe our experience with two
cases with 360 degrees radial loop in which we used low-profile microcatheter system
to successfully complete the procedure
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microcatheter that partially straightened the radial loop
(►Fig. 1).

After taking the microcatheter and wire into the axillary
artery, the 5F diagnostic catheter was advanced across the
loop and taken into aorta for completion of the diagnostic
procedure. No painwas perceived by the patient, throughout
the procedure at the loops site.

Check angiographyafter the procedure, through the radial
sheath showed reformation of the loop with no evidence of
any trauma or vasospasm.

Case 2: A 54-year-old female posted for diagnostic
cerebral angiography as a follow-up of previous Acom
coiling. Right radial access with 5F radial sheath was taken.
Right radial angiogram revealed a 360-degree loop at the
level of cubital fossa. There was difficulty in tracking the
0.035-inch wire through the loop. Again, the similar strategy
as in case 1 was employed using a Progreat microcatheter
and wire to first cross the loop followed by advancement of
the 5F diagnostic catheter. No pain was experienced by the
patient throughout the procedure that was successfully

Fig. 1 (A) Right radial angiogram showing presence of tight 360 degrees loop (black arrow). (B) The loop was gently crossed with the microwire
(white arrow), tip of microcatheter (dashed arrow), tip of 5 French (F) diagnostic catheter (arrowhead). (C) Microwire advanced into the
brachial artery. (D) Microcatheter advanced into the brachial artery with resultant straightening of loop. (E) Microwire and microcatheter
advanced into axillary artery. (F) Crossing the 5F diagnostic catheter across the loop.
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completed. Check angiography after the procedure, through
the radial sheath showed reformation of the loop with no
evidence of any trauma or vasospasm (►Fig. 2).

Discussion

Radial access route is gaining momentum among the
neuroendovascular community for diagnostic and therapeutic
neurointervention procedures. We had previously published
our study on learning curve of radial access. For those who are
new to the radial access we recommend performing 50 to 100
transradial angiographies for overcoming the learning curve.3

Technical failures after overcoming the learning curves are seen
in up to 5% of patients due to tortuosity, atherosclerosis, radial
spasms, anatomical variants, and small caliber.

Radial artery spasm and anatomical variants are the most
common challenges for failure of transradial access. Radial
loops are one of the most difficult causes resulting in
conversion to alternative access route.2,3 Most of the
literature regarding negotiation of these loops come from
cardiology but recently this issue is being identified and
addressed in neurointervention communities.2,4

Radial loops are found to be present in up to 2% of cases
and are formed due to tethering of recurrent radial artery as
the arm growth takes place.5

Most of the partial loops/tortuous vessels can be safely
negotiated with the 0.035 wire and get straightened when
the catheter is advanced. Sometimes recurrent radial
artery can be used for the procedure when it has
sufficient diameter.

Fig. 2 (A) Right radial angiogram shows presence of 360-degree loop (black arrow). (B) The loop was not negotiable with 0.035 wire. (C) It was
gently crossed with the microwire (dashed black arrow). (D) Microcatheter advanced into the brachial artery through the loop (dashed
white arrow). (E) Microwire and microcatheter advanced into axillary artery with crossing of the 5 French diagnostic catheter (arrowhead) across
the straightened loop. (F) Check angiogram after procedure shows lack of spasm/injury.
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Multiple strategies have been described for negotiating
the radial loop that are summarized in ►Table 1.

Mother and daughter techniques using the balloon-
assisted tracking and pigtail assisted tracking have been
described before in cardiology literature.4,6 The major
benefit is avoiding the razor-blade effect of the catheter tip
as it crosses the radial loop.

The technique similar to us has been suggested in
previous neurointervention papers.2,7

Luther et al5 have described in their cases use of 0.014-
inch wire and 0.027 microcatheter for negotiating the radial
loop in few of their cases. They advised to change the wire to
0.018 inch if there is less support with the 0.014 wire. This
strategy could result in straightening of the loop and the
diagnostic catheter can be subsequently advanced. They
advised recurrent radial artery can be used for the
procedure if it has a sufficient diameter.

Dossani et al in their case series encountered two cases of
360degrees loop. They described use of a 0.014 wire with
either a 0.0165 inch or 0.025-inch microcatheter for
navigating the loop.6

We have used a 0.027-inch Progreat microcatheter which
comes with 0.021 microwire for tracking the radial loops.
This microcatheter is specifically designed for navigation
into tortuous vessels and has tungsten coil reinforcement
for kink resistance. The combination of this 0.027
microcatheter with its 0.021 hydrophilic wire provides
sufficient support and trackability for these 360 degrees
loops. This results in straightening of the loop as described
by Luther and Dossani et al.2,7 Additionally, the greater
diameter of the microwire and microcatheter also
mitigates the razor-blade effect from the subsequent
passage of diagnostic/guiding catheter similar to balloon/
pigtail assisted techniques. There is also no need for
upgrading to a greater diameter microwire for increased

support as the 0.021 hydrophilic wire provides sufficient
support and trackability. Due to these potential advantages,
we include our technique into the “mother and daughter
techniques” previously described.

Ballon-assisted tracking and pigtail-assisted tracking has
been described as mother and daughter technique for
overcoming challenges of difficult radial access. Balloon-
assisted technique was described by Patel et al and
principal advantage is to reduce the razor-blade effect of
the catheter on the artery.6 They have shown advantage of
the techniquemainly in small caliber radial arteries andwith
marked tortuosity. Only very small population in their study
had complete radial loops. The complete radial loop case
demonstrated in their study had a wider loop diameter that
can be navigated with the help of balloon-assisted tracking.
Our cases had very tight complete 360-degree loops that
could not be navigated with the hydrophilic soft 5F catheter.
We assume that balloon can be challenging in both these
cases as the purpose is to track across the tight loop aswell as
mitigating the razor-blade effect. Our low-profile catheter
technique can be easily extended to small radial arteries as in
balloon-assisted technique. In their study they had shown
failure in one case with small radial artery and 360-degree
loop. Pigtail-assisted tracking method is also based on
minimizing the razor-blade effect. Pigtail catheter is a
stiffer catheter and we believe that navigating it through a
very tight loop will be very difficult.6 Using a low-profile
microcatheter such as Progreat can help in easily navigating
these tight loops as seen in our cases as well as provide
protection from the razor-blade effect.

Mother and daughter technique using a low-profile
microcatheter has been successfully shown to navigate
complete tight radial loops in both cases. However, risk
of dissection and perforation will be there, so a gentle
negotiation should be done. Although risk of these

Table 1 A summary of described techniques for radial loop negotiation3,4

Identifying the loop Take multiple views
Use of roadmap technique

Downsizing the guidewire Using an 014’ wire to negotiate the loop, followed by attempt to take the catheter.
Exchange the wire if less support

Using buddy wire Use of two 014’ wires to provide adequate support

Straightening the loop Manual reduction after passage of wire and microcatheter
Gently pull on both the catheter and wire after they are sufficiently
advanced distal to straighten the loop

Exchange of guidewire Advance the catheter as much as possible into the loop over 014’ wire.
Exchange with 025’ or 035’ wire

Using a low-profile
microcatheter and microwire

Can result in straightening of the loop

Mother and daughter
techniques

Balloon-assisted tracking: Using a partially inflated 2–3mm coronary
balloon at the catheter edge over an 014’ wire
Pigtail-assisted tracking: Using a pigtail catheter to assist in tracking of
the catheter through the loop

Completing procedure through
recurrent radial artery

Recurrent radial artery of not hypoplastic can be used to perform the procedure

Access conversion If loop remains non-negotiable after all the maneuvers to avoid injury/dissection
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complications should be less that balloon-assisted tracking
and pigtail-assisted tracking as there is no need for balloon
inflation and catheter profile is small as compared to
pigtail catheter. Further studies comparing these
techniques can throw some light on the utility in
complex radial loops.

Check angiograms in both cases showed no evidence of
spasm or injury in the radial vessel with maintained loops.
Use of additional catheter adds to the cost of the procedure;
however, it can be balance by the benefit of using the radial
access which has been shown to be more cost-effective and
better accepted by the patients as compared to femoral
approach. Use of low-profile microcatheter can be
relatively more expensive than ballon-assisted or pigtail
catheter techniques. But this catheter is easily available in
neurointervention labs and we believe that this technique is
better suited for very tight radial loops. One additional
benefit is with cost as this catheter is preloaded with the
microwire and additional wires are not required for tracking
the loops.

Conclusion

Complete radial loops are a frequent cause of radial access
failure and injury. A proper understanding of the anatomy is
important. Our technique has shown successful use in both

cases. Further cases studies are required to see utility of
technique in patients with complete radial loops.
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