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Transarterial radioembolization with yttrium-90 (Y90) labeled microspheres is an 
emerging therapy for hepatocellular carcinoma (1), intrahepatic cholangiocarcino-
ma (2), and liver dominant metastatic diseases (3), with reported improved overall 

survival and favorable tolerability profile. The radioembolization treatment is performed 
via femoral artery access in the majority of cases. Transradial access is an alternative to the 
transfemoral approach, and it is commonly used in coronary angiographies and interven-
tions. However, it is rarely used during interventions in the systemic circulation.

The utilization of radial access for cardiac procedures has grown exponentially during the 
last decade (4) due to growing evidence that this technique has substantial benefits over 
femoral artery access. The radial artery is an ideal vascular access site due to its superficial 
course over the radius, allowing for easy compressibility. Additionally, there are no major 
nerves or veins located near the artery. Transradial access has significantly decreased the 
risk of entry site complications (5–7) and improved postprocedural patient comfort (8, 9). 
On the other hand, the cardiology literature also describes increased technical difficulty 
of catheterization from the radial approach with associated longer procedure times, great-
er radiation dose (10), and a higher likelihood of access failure than the femoral approach 
(6). These negative facts likely contribute to the reluctance of interventional radiologists to 
adopt radial access for transarterial procedures in the systemic circulation.

The number of interventional radiologists who regularly use transradial approach is very 
low. Besides a handful of case reports, there are only a few publications describing regular 
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I N T E R V E N T I O N A L  R A D I O LO G Y
O R I G I N A L  A R T I C L E

PURPOSE 
Despite the growing evidence in the cardiology literature that transradial approach has substan-
tial benefits over transfemoral access, this technique is rarely used during interventions in the 
systemic circulation. The aim of this study was to evaluate the feasibility of transradial approach 
for hepatic radioembolization and to compare it with transfemoral approach.

METHODS
Sixty-four hepatic radioembolizations performed in 50 patients were included in the study. Thir-
ty-three procedures were performed via radial access in 27 patients, and 31 procedures were 
performed via femoral access in 23 patients.

RESULTS
There was 100% technical success in performing hepatic radioembolization in both groups. The 
majority (97%) of the patients who underwent transradial radioembolization reported prefer-
ence for radial artery access. The fluoroscopy time was significantly longer (9.45±5.09 min vs. 
5.72±3.67 min, P < 0.01) and the radiation dose was significantly higher (597.8±585.2 mGy vs. 
302.8±208.3 mGy, P < 0.01) in the radial group compared with the femoral group. The direct cost 
savings using radial access versus femoral access is approximately $100/procedure. In addition, 
there was a one hour (50%) shorter postprocedural stay for patients who underwent the tran-
sradial procedure.

CONCLUSION
Transradial access is feasible for hepatic radioembolization. The transradial approach is cheaper 
and offers improved patient comfort. However, it is technically challenging, with longer fluoros-
copy times and higher radiation doses. Transradial approach should be considered as a primary 
choice in patients with low platelet count and/or morbid obesity. Transradial access should be in 
the procedural repertoire of every interventional radiologist.
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use of radial access for procedures in the sys-
temic circulation (11–15), and the majority 
of these reports are related to cerebral an-
giograms and carotid stenting (16, 17). Ac-
cording to our knowledge, there is only one 
peer-reviewed publication which compares 
radial to femoral approach for a procedure 
in the systemic circulation (15); Shiozawa et 
al. (15) investigated the therapeutic efficacy 
and safety of the transradial approach for 
transarterial chemoembolization in patients 
with hepatocellular carcinoma and com-
pared it with the conventional transfemoral 
approach. However, there is no available 
data comparing fluoroscopy time and ra-
diation dose of procedures in the systemic 
circulation performed via transradial versus 
transfemoral access.

Here, we report our initial experience and 
the feasibility of the transradial approach 
for hepatic radioembolization compared 
with the transfemoral approach. The fluo-
roscopy time, radiation dose, patient pref-
erence, and economics of the two vascular 
access approaches for radioembolization 
were analyzed. We also describe our tech-
nique and provide a review of the literature.

Methods
This study was approved by the Institu-

tional Review Board of our hospital. Hepatic 
radioembolization procedures performed 
between May 2014 and October 2015 were 
retrospectively analyzed. All procedures 
were performed by one interventional ra-
diologist with four years of experience in 
hepatic embolization procedures. Patients 
were not specifically selected for femoral or 
radial access. Hepatic radioembolizations 
were performed exclusively from femoral 
access until August 2014. From Septem-
ber 2014 all radioembolizations were per-

formed from radial access if the patient was 
a candidate for radial access. All patients 
in both groups underwent a work-up an-
giogram using transfemoral approach as 
preparation for the radioembolization ap-
proximately two weeks before the actual 
treatment. The work-up angiograms always 
include cone beam computed tomography 
(CT) imaging and currently we are not able 
to perform cone beam CT imaging during 
radial access procedure due to patient posi-
tioning during the radial access procedures. 
All procedures were performed under mod-
erate procedural sedation with intravenous 
administration of midazolam and fentanyl 
per standard institutional protocol.

Radial access
The completeness of the radio-ulnar pal-

mar arch was evaluated on both hands of 
every patient who was considered for radial 
access using the modified Allen’s test (17). 
A pulse oximetry sensor was placed on 
the thumb, and the ulnar and radial arter-
ies were compressed simultaneously until 
the pulse oximetry waveform became flat. 
Next, the ulnar artery was released and if 
there was normalization of the waveform 
and restoration of baseline saturation with-
in 10 seconds the radial artery deemed suit-
able for vascular access. Transradial access 
was contraindicated if the patient had a 
positive (abnormal) Allen’s test, needed to 
maintain the radial artery for dialysis ac-
cess, or had one upper extremity. In addi-
tion, patients were not considered for radial 
artery access if cone beam CT acquisition 
was planned during the procedure. Three 
patients could have been candidates for ra-
dial access based on Allen’s test, but radial 
access was not performed. One patient was 
on chronic hemodialysis via a forearm ar-
teriovenous fistula, one patient’s proximal 
left radial artery was harvested for coronary 
artery bypass and had a positive Allen’s test 
in the right hand, and one patient had only 
one upper extremity, so we did not accept 
any risk to potentially damage hand func-
tion in the remaining left upper extremity. 
These patients underwent radioemboliza-
tion via femoral artery access.

When the right radial artery was accessed 
the patient was positioned with the right 
arm next to the body in adducted position, 
and when the left radial artery was accessed 
the patient’s arm was 80°–90° abducted. 
This positioning allowed the right-handed 
operator to use his right hand at the trail-
ing end of the catheters and wires similar 

to the traditional right femoral access. The 
respected hand of the patient was then su-
pinated, a small rolled-up towel was placed 
under the wrist, and the 2–5 fingers were 
secured to the procedure table with a tape 
to place the hand in slightly dorsiflexed po-
sition. Following sterile prepping and drap-
ing of the wrist, the skin was anesthetized 
with 1% lidocaine, and the radial artery was 
accessed using the single wall technique 
with a 21G × 35 mm needle approximately 
1 cm proximal to the radial styloid process. 
Ultrasound guidance was used for the ac-
cess, if the radial artery puncture was not 
successful after three attempts using palpa-
tion. We used ultrasound for radial access in 
30% of cases (10 out of 33 cases). After suc-
cessful arterial puncture, a 6 French (F) × 10 
cm Glidesheath Slender (Terumo Medical) 
vascular introducer sheath was placed over 
an 0.021-inch SS microwire (Terumo Medi-
cal) without skin incision at the puncture 
site. The Glidesheath Slender has an outer 
diameter comparable to conventional 5F 
sheaths but due to its very thin wall it has 
a 6F lumen allowing the use of 6F catheters. 
The reported radial artery occlusion rate 
was less than 1% using Glidesheath Slender 
in the study of Aminian et al. (18). Following 
the insertion, the sidearm of the sheath was 
connected to slow continuous heparinized 
saline flush. Vasodilator cocktail containing 
2.5 mg verapamil with 100 mg nitroglycer-
ine and 3000 U heparin was diluted up to 
20 mL with the patient’s blood, and inject-
ed via the vascular sheath intra-arterially to 
prevent vasospasm and reduce the risk of 
clot formation (17). Following the injection 
of the vasodilator cocktail, a 5F × 110 cm 
Optitorque Sarah catheter (Terumo Medi-
cal) or a 5F × 125 cm Ultimate 2 Performa 
catheter (Merit Medical) was advanced into 
the abdominal aorta over a 0.035-inch × 
180 cm Glidewire with a 1.5 mm J-tip. The 
5F catheter was used to select the celiac 
and/or superior mesenteric artery depend-
ing on the origin of the target vessel for em-
bolization. The Optitorque Sarah catheter 
and the Ultimate 2 Performa catheter were 
designed for coronary artery interventions 
from radial access. These are braided cathe-
ters with excellent torquability. They have a 
shape most similar to a Cobra-2 catheter al-
lowing selection of abdominal visceral ves-
sels. In addition to their useful shape, these 
catheters are available in 110 cm and 125 
cm lengths, which are necessary for pro-
cedures below the diaphragm performed 
from radial access.

Main points

• Transradial access has substantial benefits 
over transfemoral access as described in the 
interventional cardiology literature, but this 
technique is rarely used by interventional 
radiologists in the systemic circulation.

• Our study demonstrates that the transradial 
approach is a viable alternative to femoral access 
for transarterial hepatic radioembolization with 
technical success rate of 100% in this series.

• The transradial approach offers earlier 
ambulation, improved patient comfort 
and reduced cost, but it is technically more 
challenging, leading to longer fluoroscopy time 
and higher radiation dose to the patient.



Femoral access
After local anesthesia with 1% lido-

caine, a small skin incision was made at the 
planned puncture site, and the right com-
mon femoral artery was accessed with a 
5F micropuncture set (Cook Medical). A 5F 
× 13 cm vascular sheath was placed over 
a 0.035-inch × 180 cm Newton wire with 3 
mm J-tip (Cook Medical). A 5F Contra cathe-
ter (Boston Scientific) was used to select the 
celiac and/or superior mesenteric artery de-
pending on the origin of the target vessel 
for embolization.

Radioembolization
A coaxial 2.5F × 150 cm Cantata micro-

catheter (Cook Medical) or 2.8F × 150 cm 
Progreat microcatheter (Terumo Medical) 
over a 0.018-inch × 180 cm glidewire GT mi-
crowire (Terumo Medical) was used to se-
lect the target hepatic artery branch when 
the procedure was done from the radial 
approach. A coaxial 2.8F × 135 cm Cantata 
microcatheter over a 0.018-inch × 180 cm 
glidewire GT microwire (Terumo Medical) 
was used to select the target hepatic artery 
branch when the procedure was done from 
the femoral approach. The microcatheter 
was connected to the Therasphere deliv-
ery system, and the Y90 glass microspheres 
were injected into the targeted hepatic ar-
tery. When two target vessels were treated, 
two separate microcatheters were used. 
Following administration of the Y90 glass 
microspheres, the catheters were removed, 
and all contaminated material was safely 
discarded according to institutional radia-
tion safety protocol.

Hemostasis
Patients who underwent the radial ac-

cess procedure had an inflatable wrist band 
placed over the access site. TR Band (Teru-
mo Medical) with 18 mL air capacity was 
used in 31 procedures, and SafeGuard Radi-
al Compression Device with 7 mL air capac-
ity (Merit Medical) was used in two cases. 
The compression devices were placed on 
the wrist with the balloon positioned over 
the access site, and they were inflated with 
air as the vascular sheath was pulled out. 
To prevent excessive pressure on the radial 
artery, the band was slowly deflated after 
the placement to a point in which minimal 
bleeding was seen from the access site, and 
1 mL air was inflated back into the cuff. The 
band was left in this inflated position for 30 
min, and then 2 mL of air was deflated every 
5 min from the TR Band, and 1 mL air was 

deflated in every 5 min from the SafeGuard 
Radial Compression Device. The band was 
removed 60 min after the initial placement, 
and the access site was covered with sterile 
dressing. Postprocedural bed rest was not 
required, and the patients were allowed to 
sit up in the bed and had bathroom privi-
leges. Patients were discharged one hour 
after the radial access procedure.

In patients who underwent the femoral 
access procedure, the arterial access was 
closed with MynxGrip Vascular Closure De-
vice (AccessClosure) and covered with ster-
ile dressing. The patient was ordered two 
hours of strict bed rest in a flat position. Pa-
tients were discharged two hours after the 
procedure.

Follow-up
All patients had a follow-up four weeks 

after the radioembolization procedure, in 
which they underwent a physical exam, 
including a pulse check at the vascular ac-
cess site, labs, and cross-sectional imaging. 
During the follow-up visit, the patients who 
underwent radioembolization via radial ar-
tery access were asked whether they prefer 
femoral access or radial access for transarte-
rial procedures.

Statistical analysis
Statistical analysis was performed with 

SigmaStat (version 2.03) statistical software 
(SPSS Inc.). Data are presented as mean ± 
standard deviation (SD). Differences be-
tween two groups were assessed by Stu-
dent t-test. P < 0.05 was considered to be 
statistically significant.

Results
During the study period, one interven-

tional radiologist performed 73 radioem-
bolization procedures on 58 patients (11 
patients had two radioembolizations and 
two patients had three radioemboliza-
tions). Sixty-four procedures performed in 
50 patients were included in the study. Nine 
femoral access procedures in eight patients 
were excluded from the study because 
cone-beam CT was performed during those 
procedures.

Thirty-three procedures were performed 
from radial access in 27 patients (15 males, 
12 females; mean age, 67.1±10.9 years); four 
patients underwent two radioembolization 
procedures approximately 6–8 weeks apart 
and one patient underwent three radioem-
bolization procedures. Thirty-one proce-
dures were performed from femoral access 

in 23 patients (15 males, 8 females; mean 
age, 63±13.9 years); six patients underwent 
two radioembolization procedures approx-
imately 6–8 weeks apart and one patient 
underwent three radioembolization pro-
cedures. In eight radial access procedures 
and seven femoral access procedures, two 
different vascular territories were treated 
sequentially during the same procedure us-
ing two microcatheters.

There was 100% technical success in 
performing the radioembolization treat-
ment in both groups. There was no switch 
from radial access to femoral access during 
any procedure. Ninety-seven percent of 
patients (32 out of 33) who underwent ra-
dioembolization via radial artery access re-
ported that they prefer radial artery access 
over femoral artery access. The patient who 
preferred femoral artery access complained 
of continuous chest pain for weeks after 
the transradial procedure. The cause of the 
chest pain was not identified despite ex-
tensive diagnostic work-up, including CT 
angiography of the chest and abdomen, 
which showed no evidence of aortic dissec-
tion or any other vascular complications. All 
patients underwent planning angiograms 
approximately 10–14 days before the radio-
embolizations via femoral access. Therefore, 
patients in the radial access group experi-
enced both femoral and radial accesses.

The mean fluoroscopy time was 9.45±5.09 
min (n=33) in the radial group and 5.72±3.67 
min (n=31) in the femoral group, and the dif-
ference was statistically significant (P < 0.01). 
The radiation dose was also significantly 
higher in the radial group compared with 
the femoral group (P < 0.01); the mean radia-
tion dose was 597.8±585.2 mGy (n=33) in the 
radial group and 302.8±208.3 mGy (n=31) 
in the femoral group. The body mass index 
(BMI) was not significantly different between 
the two groups; the mean BMI was 29.9±5.3 
kg/m2 in the radial group and 29.2±5.1 kg/m2 
in the femoral group.

There were three minor complications in 
the radial group (9%); three patients devel-
oped subcutaneous hematoma in the left 
forearm at the radial artery puncture site. 
In the radial group, no signs of hand isch-
emia or absent radial pulse were observed 
immediately after the procedure or at the 
one-month follow-up visit. There was no ac-
cess site or other complication in the fem-
oral group.

In our institution, the direct cost of the 
supplies for a radial access procedure (in-
cluding the medications in the vasodilator 
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cocktail) was $669.10, and the cost of the 
supplies for the femoral access procedure 
was $767.40 when one site was treated. 
The postprocedure care of patients who 
underwent the femoral access procedure 
was two hours compared with one hour 
for patients who underwent radial access, 
which further decreases the overall cost of 
the radial access procedure compared with 
femoral access.

Discussion
Our study demonstrates that transradial 

approach is a viable alternative to femoral 
access for transarterial hepatic radioembo-
lization. We found that transradial approach 
offers earlier ambulation, improved patient 
comfort, and reduced cost, but it is techni-
cally more challenging, leading to longer 
fluoroscopy time and higher radiation dose 
to the patient.

Hepatic radioembolization is an outpa-
tient procedure, and early mobility of pa-
tients expedites patient discharge, which 
improves patient comfort, decreases recov-
ery room turnover time, and reduces costs. 
Radial access as an alternative to femoral 
access is gaining popularity amongst inter-
ventional cardiologists because it is associ-
ated with decreased access site complica-
tions (5–7), earlier ambulation, improved 
patient comfort (8, 9) and reduced cost 
(19). The number of transradial coronary 
diagnostic and interventional procedures 
in the United States grew eight-fold be-
tween 2007 and 2012, and its utilization 
increases continuously (20). Although, the 
first case series using transradial approach 
for angiograms in the systemic circulation 
was reported almost 20 years ago (21), 
interventional radiologists are far behind 
interventional cardiologists in utilization 
of radial access. According to our knowl-
edge, there are only a few hospitals where 
radial access is regularly performed for 
interventions in the systemic circulation. 
Most of the related publications report 
the use of radial access for cerebral angio-
grams and carotid artery stenting (16, 17) 
and only a few report procedures below 
the diaphragm (11–15). Only three groups 
reported abdominal or pelvic visceral inter-
ventions in the English literature. A group 
at Tokyo Women’s Medical University Daini 
Hospital (Tokyo, Japan) reported that they 
performed abdominal interventions in 426 
patients between 2000 and 2004 via the 
transradial approach, including 177 cas-
es of transarterial hepatic chemoemboli-

zations (15, 22); Ruzsa et al. (14) reported 
renal artery angioplasty and stenting in 27 
patients; Resnick et al. (13) reported uterine 
artery embolization in 29 patients.

Shiozawa et al. (15) demonstrated that 
the therapeutic efficacy and safety of 
the transradial approach for transarterial 
chemoembolization of hepatocellular car-
cinoma is comparable to the conventional 
transfemoral approach. There is no other 
report that compares transradial access to 
transfemoral access for procedures in the 
systemic circulation.

Our current study explored the feasibility 
of radial artery access for hepatic radioem-
bolization and compared it with the trans-
femoral approach. Hepatic radioemboliza-
tion is an ideal procedure to compare the 
two vascular access approaches because all 
patients in both groups underwent a work-
up angiogram from transfemoral approach 
as preparation for the radioembolization 
approximately two weeks before the ac-
tual treatment. This gives the opportunity 
to evaluate individual patient experience 
comparing the two vascular access ap-
proaches. In addition, we used Y90 labeled 
glass microspheres (Therasphere) for radi-
oembolization, and the delivery of these 
beads does not require fluoroscopic moni-
toring. Radioembolization with Y90 labeled 
resin microspheres or chemoembolization 
requires fluoroscopic monitoring of the de-
livery of the embolic material, which could 
result in increased variability of required 
fluoroscopy time between cases depend-
ing on the size and vascularity of the target 
tumor volume.

This study demonstrates that the tran-
sradial approach is a viable alternative to 
femoral access for transarterial hepatic radi-
oembolization with technical success rate of 
100% in our series and 0% conversion rate to 
femoral access. In a larger series, Shiozawa 
et al. (15) reported that hepatic angiography 
and transarterial chemoembolization of liver 
tumors via transradial access were complet-
ed in 174 of 177 cases (98.3%). These results 
are better than the results of interventional 
cardiology, where the reported conversion 
rate is as high as 7.2% (6).

There were three minor access site com-
plications following radial access proce-
dure. These complications could be due to 
lack of experience of the operator related to 
using radial compression device. There was 
no complication related to femoral artery 
access in our relatively small series of pa-
tients. However, in a study including 3224 

patients, Agostoni et al. (6) reported nine 
times higher rate of entry site complica-
tions for femoral access compared to radial 
access (2.8% versus 0.3%). 

We did not observe radial artery occlusion 
or signs of hand ischemia in our patients. We 
performed radial access procedures only in 
those patients who had negative modified 
Allen’s test, indicating patent radio-ulnar 
palmar arch. However, based on a recent 
report, the examination of the radio-ulnar 
palmar arch is not indicated before radial 
access because tests of the radio-ulnar pal-
mar arch patency have no predictive value 
with respect to digital ischemia (5). The gen-
eral recommendation for radial artery size, 
which is suitable for access, is at least 2 mm 
in diameter. In the study of Resnick et al. (13) 
a radial artery diameter of less than 3 mm 
was considered a contraindication for vas-
cular access for uterine artery embolization. 
We did not use a cutoff value for radial artery 
size in our study, and we did not measure ra-
dial artery size in every patient. We used ul-
trasound guidance for vascular access only 
in selected patients when the radial artery 
puncture was not successful after three at-
tempts using palpation. In our practice, the 
smallest radial artery which was successfully 
accessed under ultrasound guidance and 
embolization performed was 1.7 mm.

The real benefit of the radial access is pa-
tient comfort. Our patients in the radial ac-
cess group underwent angiogram via femo-
ral artery access for the work-up angiogram, 
but the radioembolization treatment was 
performed from the radial access. The ma-
jority of our patients (32 out of 33) preferred 
radial access over femoral access when they 
were asked at the one-month follow-up 
visit. Following transradial access, postpro-
cedural bed rest is not required, permitting 
immediate ambulation and more comfort 
for the patients. Our data on this limited 
number of patients are in accordance with 
larger scale data in the cardiology literature, 
which describes improved patient comfort 
using transradial access (8, 23).

In our institution, the direct cost savings 
using radial access versus femoral access 
with the use of closure devices is approxi-
mately $100/procedure. In addition, there is 
50% shorter postprocedural stay for patients 
who undergo the transradial procedure (1 hr 
vs. 2 hrs). It is known from the literature that 
there is additional significant cost savings 
due to decreased access site complications 
during transradial procedures. A systematic 
review of 14 randomized, controlled trials of 



coronary interventions reported that the ra-
dial approach resulted in $275 cost savings 
per patient from the hospital’s perspective 
(19). The study considered procedure and 
hemostasis time, costs of repeating the 
procedure at an alternative site if the first 
attempt failed, and the inpatient hospital 
costs associated with complications arising 
from the procedure. 

Besides the benefits of the transradial 
access, the cardiology literature describes 
drawbacks of the procedure including in-
creased technical difficulty of catheteriza-
tion with associated longer procedure time, 
greater radiation dose, and higher likelihood 
of access failure than the femoral approach 
(6, 7, 10). Previous studies of subdiaphrag-
matic procedures from radial access did not 
examine the fluoroscopy time and radiation 
dose of the procedure. Our study demon-
strates that similar to cardiac interventions, 
the fluoroscopy time was significantly lon-
ger when the hepatic radioembolization was 
performed from radial access compared with 
femoral access. This is not unexpected since 
the path of the parent catheter from the ac-
cess site to the celiac or superior mesenteric 
artery is approximately four times longer. 
The much longer parent catheter used for 
radial approach (110+ cm vs. 65 cm) and 
the more tortuous course of the catheter 
from radial access obviously led to reduced 
pushability and torqueability of the cathe-
ters and increased the difficulty in selecting 
the target vessels. In some cases, the most 
difficult aspect was to navigate the parent 
catheter from the subclavian artery into the 
descending aorta. This depended on the aor-
tic arch tortuosity and whether the orifice of 
the subclavian artery was pointing towards 
the ascending or descending aorta. When 
the parent catheter was in position, navigat-
ing the microcatheter over a microwire into 
branches of the hepatic artery was compa-
rable between the two access approaches. 
The fluoroscopy time did not improve as we 
performed more cases, and this does not 
support the existence of a learning curve in 
our experience. We found that the fluorosco-
py time depended on the patient’s anatomy, 
especially the anatomy of the aortic arch and 
its great vessels, and it was less dependent 
upon prior experience. However, this series 
included only 33 radial procedures, and the 
reported threshold to overcome the learn-
ing curve in cardiac interventions is approxi-
mately 30 to 50 cases (24).

The longer fluoroscopy time of transra-
dial hepatic radioembolization was associ-

ated with increased radiation dose to the 
patients. Our study showed an average of 
approximately 300 mGy higher radiation 
dose during the radial access procedure, 
which is almost 100% higher compared to 
femoral access. The radiation dose increase 
is statistically significant, but the carcino-
genic risk of this increased radiation to the 
patient is unclear. In 2006 the Biological 
Effects of Ionizing Radiation (BEIR) VII re-
port endorsed a linear no-threshold (LNT) 
model for low dose radiation. Based on 
the LNT model, the risk of cancer from ra-
diation exposure is linear regardless of the 
dose, without a threshold. To endorse the 
LNT model, the BEIR VII committee relied 
on the atomic bomb survivor data and ra-
diation worker studies. However, during the 
recent years, these two sources of evidence 
have undergone important changes and 
no longer support the LNT hypothesis (25, 
26). In addition, recent retrospective stud-
ies emphasize that correlation between CT 
exposure and cancer incidence may not 
mean causation (27, 28). Therefore, based 
on the most recent evidence, the increased 
radiation dose during the radial access pro-
cedure may not cause any harm to the pa-
tients. On the other hand, a true undebated 
risk of radiation exposure for the interven-
tional radiologist is the development of cat-
aracts (29). The lens of the eye is one of the 
most radiosensitive tissues in the body, and 
radiation doses to eye lenses may exceed 
the threshold for deterministic effects after 
several years of work in the interventional 
procedure suit (30). 

Our preference was to access the left ra-
dial artery for hepatic radioembolization for 
two reasons. First, there is a decreased theo-
retical risk of cerebrovascular embolization 
during left radial access because the cath-
eter crosses the orifice of only one cerebral 
vessel: the left vertebral artery. To date there 
is no literature supporting this theory (31). 
Second, during left radial access procedures 
the left arm is abducted approximately 80–
90 degrees and the interventional radiolo-
gist is standing at approximately 1.5 times 
as much of a distance from the patient’s 
mid abdomen, where the image intensifier 
is centered during most of the procedure. 
Since the radiation intensity is inversely pro-
portional to the square of the distance from 
the source, the radiation exposure to the 
interventional radiologist is reduced during 
procedure from left radial access compared 
with femoral access. Considering the 100% 
increased radiation dose to the patient and 

the 1.5 times increased distance from the 
radiation source, we estimate that the radi-
ation exposure to the operating physician is 
10% less during hepatic radioembolization 
procedure performed from the left radial ac-
cess compared with femoral access. In addi-
tion, the monitor is positioned perpendicu-
lar to the procedure table and cranial to the 
patient’s abducted left arm and the inter-
ventional radiologist facing away from the 
patient, who is the major source of scattered 
radiation for the physician, which further 
decreases the radiation exposure to the lens 
of the eye during the procedure. However, 
we should note that these data are based 
only on hypothetical calculations because 
radiation exposure of the physician was not 
directly measured in this study. When the 
procedure was done via right radial access 
the patient’s right arm was kept next to his/
her body and the operating physician was 
in the same position as during a femoral 
access procedure. Therefore, the radiation 
exposure of the physician likely similarly in-
creased as the patient’s exposure.

In this study, we analyzed radial access for 
hepatic radioembolization, but radial access 
can be used for other interventional pro-
cedures in the systemic circulation. Radial 
access is ideal for morbidly obese patients 
(32), patients with severe peripheral artery 
disease and/or history of iliofemoral bypass 
grafting. Transradial access also should be 
the primary choice in patients who are on 
uninterrupted anticoagulation with war-
farin (33) or patients with thrombocytope-
nia. We have performed four splenic artery 
embolizations from radial access in patients 
with platelet count of less than 50,000/µL, 
and there was no access site complication, 
despite a platelet count of 8,000/µL in one 
patient.

There are technical limitations to the ra-
dial access. In general, the largest recom-
mended vascular sheath that can be used 
via the radial artery is 6F and this limit may 
be extended up to 8F (34). Therefore, pro-
cedures requiring larger vascular access 
sheaths may not be possible via radial ac-
cess. As mentioned earlier, radial access 
procedures require longer catheters, which 
reduce pushability and torqueability of the 
catheters leading to increased procedure 
time and radiation dose. The other draw-
back of radial access is the difficulty to per-
form cone beam CT. In addition, only a very 
limited number of catheters, which are suit-
able for procedures in the systemic circu-
lation from radial access, are commercially 
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available. The biomedical companies need 
to expand their catheter repertoires with 
catheters long enough to reach the target 
abdominal, pelvic and lower extremity vas-
cular beds for transradial interventions.

The main limitation of this study is its ret-
rospective nature, and we report a single in-
stitution’s experience. The study also lacks fol-
low-up Doppler ultrasound evaluation of the 
accessed radial artery to definitively detect 
radial artery patency; although, all patients 
had palpable radial pulse at one-month fol-
low-up and no signs of hand ischemia.

In conclusion, radial artery access is fea-
sible for transarterial hepatic radioembo-
lization. The transradial approach offers 
improved patient comfort, but it is techni-
cally more challenging, leading to longer 
fluoroscopy time and higher radiation dose 
to the patient. Radial artery access has sev-
eral advantages over femoral access, and it 
should be considered as a primary choice in 
certain situations, like in low platelet count 
and/or morbidly obese patients. Therefore, 
transradial access should be in the proce-
dural repertoire of every interventional ra-
diologist. 
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