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The Rise of Transradial
Access for Embolization

A look at the factors that make TRA an attractive option for use in embolization procedures

and tips for successful outcomes.

BY KAMIL ARIF, MD; ANDREW J. GUNN, MD; AND KEITH J. PEREIRA, MD

ransradial access (TRA) was initially described

in 1989 and has been increasingly employed in

transcatheter coronary procedures worldwide

over the past 30 years."? Meta-analyses of large-
scale, randomized, multicenter clinical trials published
in the cardiology literature—including RIVAL, MATRIX,
RIFLE-STEACS, and STEMI-RADIAL—demonstrate statisti-
cally significant reductions in all-cause mortality, access site
complications, and bleeding complications with TRA as
compared with transfemoral access (TFA).>4 Per American
Heart Association guidelines, TRA is now recommended
as the default access approach for percutaneous coronary
intervention in patients with acute coronary syndrome.
More recently, interventional radiologists are increasingly
using TRA for noncoronary endovascular procedures. For
example, in a large, prospective cohort of > 1,500 cases,
Posham et al concluded that TRA was safe and well toler-
ated across a range of peripheral vascular interventions with
a technical success rate of 98.2% and overall complication
rate of approximately 2.5%.>

WHY RADIAL?

Compared with the femoral artery, the radial artery is
superficial, without surrounding critical structures suscep-
tible to injury. Furthermore, because the hand has a dual
blood supply, it is significantly less detrimental if inadvertent
injury to the radial artery occurs. Because the radial artery
is easily compressible, there is decreased incidence of access
site complications, and hemostasis can be readily achieved
without introducing a vascular closure device? Patients can
ambulate quicker and the resultant shorter patient recovery
time can result in faster patient throughput in the hospital
and discharge times. This is especially relevant for proce-
dures that have traditionally required overnight admis-
sion, such as uterine fibroid embolization (UFE) (Figure 1).
TRA helps to convert many such procedures to outpatient
procedures, resulting in overall decreased hospital length of
stay and cost savings to the health care system.®

Apart from this, there are several specific situations in
which TRA is particularly useful.

Coagulopathy

Due to a decreased risk of hemorrhagic complications,
TRA is a great choice for patients with coagulopathy. For
instance, a retrospective review by Titano et al examined
2,271 patients who underwent TRA with an international
normalized ratio = 1.5. TRA was shown to be safe, with
minor bleeding complications seen in only 5.7% of cases.”

Pelvic Trauma

TFA may be inhibited in pelvic trauma by pelvic bind-
ers, making TRA an attractive option. A small retrospective
review of 13 patients by Williams et al suggests an improve-
ment in potential door-to-closure time and decreased
access point complications with TRA during pelvic trauma?
Obesity and Hostile Groins

In patients with obesity, the common femoral artery may
be difficult to locate, and postprocedural control of the
arteriotomy can be challenging. The TROP registry demon-
strated significantly reduced vascular complications with
TRA in overweight and obese patients.” Additionally, TRA
should be considered for patients in whom atherosclerotic
calcifications may preclude TFA cannulation of the femoral
arteries. In comparison to the femoral arteries, the radial
arteries tend to be less affected by calcific plaque burden.
TRA can also be considered in cases of intimal injury and
subsequent scarring from previous TFA.

Patient Comfort and Preference

Yamada et al conducted a randomized prospective trial
comparing patient preference after TRA and TFA for intra-
arterial therapy to treat liver cancer, demonstrating that
81% of patients preferred TRA.'® The patients in the study
cited less pain, discomfort, and need for bed rest, as well as
the ability to ambulate earlier as reasons for their preference.
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TECHNICAL TIPS FOR
SUCCESSFUL
RADIAL ACCESS
Strict Patient Eligibility
Criteria

Most interventional radi-
ologists perform a Barbeau
test (a modified Allen test with
a pulse oximeter) to assess
radioulnar collateral circulation
to determine eligibility for TRA.
However, recent data demon-
strate no significant difference in
ischemia incidence and overall
outcomes between patients
with normal and abnormal
Barbeau test results. Relative
contraindications for TRA
include radial artery diameter
< 2 mm, patients with a dialysis
fistula, and those nearing dialysis
who may depend on the radial
artery for access.?
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Figure 1. UFE using a radial approach. Ultrasound image during sonographically guided
radial artery access showing the wire within the vessel (white arrow) (A). Fluoroscopic
image showing a 5-F diagnostic catheter and a 0.035-inch wire crossing the aortic arch
from left radial artery access (white arrow) (B). Fluoroscopic image of the pelvis show-

ing the diagnostic catheter injecting contrast into the left common iliac artery (white
arrow) (C). Fluoroscopic image of the pelvis showing the microcatheter tip in the horizon-
tal portion of the uterine artery (white arrow) (D). Digital subtraction angiography of the

left uterine artery confirming catheter positioning prior to embolization (white arrow) (E).

Room Setup

Left TRA is typically preferred because it minimizes
crossing of the great vessels of the aortic arch, thus reduc-
ing the risk of stroke." Further, left TRA has less intravas-
cular length, which provides additional catheter length
for subsequent interventions.

The three most common left arm positions during
TRA are the left wrist tucked against the left side of the
torso, the left arm positioned in abduction (75°-90°), and
the left arm crossed over the body with the wrist close to
the right groin.”> Operator radiation exposure is reduced
by nearly threefold when using the left arm in an abduct-
ed position with a shield placed between the operator
and the radiation source.™

However, this position could interfere with the use of
cone-beam CT (CBCT).” Consequently, the left arm may
need to be repositioned and/or hyperabducted prior to
CBCT acquisition. The use of a swivel arm board facili-
tates arm repositioning and reduces the risk of catheter
or wire dislodgement.”

Achieving Access

Approximately 30 minutes prior to TRA, topical nitro-
glycerin and lidocaine can be used to dilate the artery and
improve patient comfort.' TRA should be achieved using
sonographic guidance with a single-wall puncture tech-
nique.? Hydrophilic radial sheaths are recommended, as
they can reduce the incidence of radial artery spasm and
pain.2 Most interventional procedures can be performed
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with 5- or 6-F sheaths, which are considered safe for TRA.
After arterial access is achieved, a combination of medi-
cations (“radial cocktail”) is administered through the
sheath to reduce arterial spasm and vascular tone. At our
institutions, a combination of 3,000 units of heparin,

200 pg of nitroglycerin, and 2.5 mg of verapamil are dilut-
ed with approximately 10 mL of the patient’s blood and
then slowly instilled over 1 minute back into the sheath.
The patient’s blood helps buffer the solution and increase
patient comfort. We recommend readministration if the
procedure lasts longer than 1 hour.

Visceral, Pelvic, and Peripheral Interventions

A variety of catheters and wires can be used for visceral,
pelvic, and lower extremity interventions.? For performing
visceral interventions and embolizations, the 5-F X 110-cm
Optitorque Sarah catheter (Terumo Interventional
Systems) or the 5-F X 125-cm Ultimate 2 Performa catheter
(Merit Medical Systems, Inc.) in conjunction with a 0.035-
inch, 180-cm Glidewire (Terumo Interventional Systems)
with a 1.5-mm | tip are typically used.” These catheters are
available in 110 and 125 cm, come in various shapes includ-
ing cobra and renal, and are great choices for selecting
the celiac axis and/or superior mesenteric artery.” These
combined with 150-cm-long microcatheters (2-, 2.4-, 2.8-F
Progreat [Terumo Interventional Systems] or 2-, 2.4-, 2.9-F
Pursue [Merit Medical Systems, Inc.] in various shapes) are
usually necessary to achieve technical success.?
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Figure 2. Use of the TR Band to achieve patent hemostasis. The radial sheath is in place (A). The white arrow delineates

the access point into the artery. The green dot of the TR band is placed at the site of arterial puncture (B). The band is inflated
to approximately 18 mL and then deflated until a small amount of bleeding is seen. At this point, approximately 2 mL of air
is reinserted into the band. The sheath is then removed (C). At our institutions, the band is left inflated for approximately

45 minutes, after which time it is deflated about 3 mL every 5 minutes.

For pelvic interventions, such as UFE, TRA in combina-

tion with proper postprocedural pain protocols can be
used to reduce rates of hospital admission. Conventional
TFA requires extended bed rest and leg immobilization,
which can lead to patient discomfort and pain exacerba-
tion. Additionally, arterial hemostasis may be compro-
mised during this time due to postprocedural retching
or emesis. Basile et al found that TRA improved patient

comfort and pain scores after UFE, and > 90% of patients

who underwent TRA considered the ability to bend
their legs to have an impact on pain relief.® For pelvic
interventions, 125-cm-long catheters along with 150-cm

microcatheters are needed. Patient height can be a limita-

tion to performing TRA for pelvic interventions, particu-
larly prostate artery embolization.

TRA for interventions to treat peripheral artery disease

has recently received attention due to the availability of

longer devices. The 6-F, 119- and 149-cm R2P Destination

Slender guiding sheaths (Terumo Interventional
Systems), 150-cm catheters (eg, R2P Slenguide, Terumo
Interventional Systems) and balloons, and the R2P
Misago RX self-expanding peripheral stent (Terumo
Interventional Systems) and Diamondback 360 ather-
ectomy device (Cardiovascular Systems, Inc.), which are

available in 200-cm platforms, enable interventions up to

the mid to distal superficial femoral artery."” Operators
should be aware that bailout options in the form of cov-
ered stents are currently limited.

Achieving Hemostasis

Nonocclusive, or patent, hemostasis is superior to
occlusive hemostasis in TRA.>'® Commercially available
wrist bands (TR Band [Terumo Interventional Systems]
and RadStat [Merit Medical Systems, Inc.]) can be used
to achieve patent hemostasis (Figure 2). After a short
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period, the wrist band is slowly deflated according to the
instructions for use, and the site is evaluated for bleed-
ing. If bleeding occurs, the band is reinflated for approxi-
mately 20 minutes and the process is repeated. After the
wristband is removed, patients should be observed for
approximately 30 minutes.?

Know Your Complications and How to Manage
Them

TRA has an estimated complication rate of approxi-
mately 2.5%, including hematoma, radial artery occlusion
(RAO), spasm, pseudoaneurysm, perforation, and digital
ischemia.® Hematoma, which is usually minor, is the most
common complication and is usually self-limited and
managed conservatively with arm elevation and com-
pression.”

RAO. This occurs in approximately 1% of cases,? is
typically asymptomatic, and resolves in approximately
50% of cases at 30 days.”® As previously noted, the use
of anticoagulation during access, proper sheath sizes,
and patent hemostasis decrease the incidence of RAO.
In symptomatic cases, patients may present with pain or
evidence of ischemia in cases where there is inadequate
collateral flow."” Management strategies include conser-
vative management, anticoagulation, and forced ulnar
compression.®

Radial artery spasm. This can result in procedural
failure and occurs in < 20% of cases." It is usually recog-
nized by difficulty in accessing or passing the vessel and/or
manipulating and withdrawing equipment. The incidence
of radial artery spasm is decreased with the use of a radial
cocktail, as previously described. Management strategies
include additional or alternative antispasmodic medica-
tions, catheter downsizing, and increased sedation. If the
spasm persists, alternative access should be considered.”



Radial artery pseudoaneurysm. This usually mani-
fests as a pulsatile mass that can be confirmed with ultra-
sound. Initial management strategies include compression
therapy, either manually or with a compressive device. If
compression therapy fails, thrombin injection or vascular
surgery consultation can be considered.”

Radial perforation. Perforation of the radial artery
can be inadvertently caused by guidewire trauma, and
careful attention should be paid when resistance to
guidewire passage is encountered. In such cases, selec-
tive angiography may be beneficial to help delineate the
vessel anatomy." Perforation is typically diagnosed with
contrast extravasation on angiography. If wire access is
maintained, the perforation site should be covered with
a long sheath to tamponade the perforation and main-
tain access beyond the perforation site.” If this fails, use
of a covered stent can be considered, although only a
few cases using this technique have been reported in
the literature.”’

Digital ischemia. This initially presents with rest pain
and signs of hypoperfusion (lactic acidosis, cyanosis, loss
of radial pulse, cool temperature) and can occur months
after a procedure was performed.?> Management of digi-
tal ischemia is largely surgical, with urgent vascular sur-
gery consultation recommended. Delay in treatment can
result in permanent ischemic injury and/or amputation.?

Stroke. Although there is a theoretical risk of stroke,
this is extremely rare. In the cardiology literature, no dif-
ference was shown in the incidence of stroke with TRA
versus TFA23

CONCLUSION

TRA is a safe and effective approach for peripheral vas-
cular interventions. Compared with TFA, it carries fewer
access site complications, decreases length of stay, and
improves patient satisfaction. This is especially relevant
in interventional oncology procedures, obese patients,
trauma cases, and peripheral embolizations. For radial
artery access to be successful, the interventional radiolo-
gist should be familiar with the technical steps as well as
the associated complications. If used strategically, TRA
can be a valuable tool in the interventional radiologist’s
armamentarium. W
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