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Background: While transarterial chemoembolization (TACE) has been performed
using both the transfemoral approach (TFA) and the transradial approach (TRA) to
date, the relative superiority of these techniques remains uncertain. This study
aimed to evaluate the relative clinical efficacy, radiation exposure, and safety
associated with TRA- and TFA-based TACE procedures in patients with
inoperable hepatocellular carcinoma (HCC).

Methods: This study compared the relative outcomes of consecutive inoperable
HCC patients who were treated via TFA- or TRA-based TACE between January
2020 and August 2024.

Results: This retrospective analysis included 83 HCC patients, of whom 41 and 42
respectively underwent TFA- and TRA-based TACE. Both of these approaches
were associated with technical success rates of 100%. The mean TACE duration
in the TRA group was significantly shorter than that in the TFA group (57.4 + 23.5
vs. 73.5 + 23.3 min, P = 0.002), whereas both groups exhibited a similar median
fluoroscopy time (14 min vs. 13 min, P = 0.415) and radiation dose (159 Gy.cm? vs.
160 Gy.cm?, P = 0.946). Two patients in each group experienced puncture site
hematomas (4.9% vs. 4.8%, P = 1.000). While patients in the TFA group required >
20 h of postoperative bed rest, the same was not true for patients in the
TRA group.

Conclusion: TRA- and TFA-based TACE are both safe and feasible approaches to
treating inoperable HCC patients. Relative to the TFA-based approach, the TRA-
based approach entails a significantly shorter arterial compression time and
requires less postoperative bed rest.
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Introduction

Transarterial chemoembolization (TACE) is widely used for the
management of patients suffering from unresectable hepatocellular
carcinoma (HCC) (1-3). TACE and other vascular interventions
are often performed via the transfemoral approach (TFA) (4-6).
The transradial approach (TRA), however, has recently emerged as
an alternative technique used for vascular interventions owing to its
association with better patient satisfaction (5, 7, 8).

The TRA, however, is also associated with potential limitations
including puncture failures, cannulation difficulties, and the risk of
radial artery occlusion (9, 10). The routine implementation of TRA-
based treatment strategies has also been hampered by the potential
for patients to be exposed to elevated radiation doses, the longer
distance from the puncture site, and the more challenging learning
curve associated with such procedures (11, 12).

TRA-based approaches are most commonly used in the context
of cardiovascular and cerebrovascular interventions at present
(5, 10). Relative to the TFA, the TRA has been reported to be
associated with a shorter puncture time, lower complication rates,
and more rapid recovery postoperatively (5, 13). In patients
undergoing elective TACE procedures, the TRA is associated with
improved satisfaction and quality of life without any adverse impact
on safety or procedure-related parameters (14). While the technical
feasibility of TRA-based TACE has been firmly established in
individuals with HCC (14), further research is needed to clarify
the relative clinical efficacy and safety of TRA- and TFA-based
TACE procedures. The radiation exposure levels that these two
procedures entail also remain to be established.

This study was developed with the aim of evaluating the relative
clinical efficacy, radiation exposure, and safety of TRA- and TFA-
based TACE procedures in inoperable HCC patients.

Materials and methods
Study design

This was a single-center retrospective analysis. This study
included consecutive patients with inoperable HCC who were
treated via TRA- or TFA-based TACE between January 2020 and
August 2024. Patients were eligible for inclusion if they (a) had been
diagnosed with HCC; (b) were not eligible for surgical treatment; and
(c) were of Barcelona Clinic Liver Cancer (BCLC) stage A or B.
Patients were excluded if they (a) lacked complete clinical data; or (b)
had previously undergone surgical resection, TACE, ablation, or other
cardiovascular, cerebrovascular, peripheral vascular interventions.

Diagnosis
Patients in this study were diagnosed with HC through

contrast-enhanced computed tomography (CT) and/or magnetic
resonance imaging (MRI) based on observed enhancement that was
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consistent with arterial hypervascularity and venous/delayed phase
washout (15). Percutaneous biopsy was performed for those
patients without these typical imaging findings.

TACE

The same group of interventional radiologists performed all
TFA- and TRA-based TACE procedures for patients in this study
cohort. All procedures were conducted by 2 interventional
radiologists with 10 and 15 years of experience.

TFA-based TACE procedures were performed under local
anesthesia with fluoroscopic guidance. After puncturing the right
femoral artery, a 0.035-inch hydrophilic wire (Terumo) was used to
place a 5F RH catheter (Terumo, Tokyo, Japan) in the celiac artery.
This catheter was then used to perform angiography to confirm the
identification of tumor-supplying blood vessels. This 5F RH catheter
was then used to insert a 2.7F micro-catheter (Terumo) which was
placed in the tumor-supplying vessels with roadmap guidance. TACE
was performed using a combination of 5-fluorouracil (150 mg),
epirubicin (50 mg), mitomycin C (10 mg), and lipiodol (10-20 ml).
Angiography was then repeated to assess any residual tumor staining.
When TACE was complete, the puncture site was manually pressed
for approximate 10 minutes, and then the mechanical compression
with a pressure bandage for 4 h was used to achieve femoral puncture
site hemostasis, after which patients were mandated to strictly adhere
to bed rest for a minimum of 20 h.

TRA-based TACE was also performed under local anesthesia
with fluoroscopic guidance. After puncturing the left radial artery, a
0.035-inch hydrophilic wire (Terumo) was used to place a 4F MPA
catheter (Cordis, FL, USA) in the celiac artery. Subsequent micro-
catheterization and TACE procedures were then performed using
the same approach as for TFA-based TACE procedures. When
TACE was complete, mechanical compression with a radial
compression device was used for radial puncture site hemostasis.
Patients were directed to limit the movement of their left wrist for 2
h after the procedure.

All patients were permitted for free rest if there was no bleeding,
hematoma, or pain at the puncture site.

Assessment

TACE procedures were considered a technical success if
successful femoral/radial artery puncture and tumor-supplying
blood vessel catheterization were achieved. The time of TACE
was calculated from the beginning of sterilization of the puncture
site to the end of pressure of the puncture site. Procedure-related
complications (Grades 1-5) were classified based on the Society of
Cardiovascular & Interventional Radiology guidelines (15). TACE
duration was the primary study endpoint. Secondary endpoints
included the TACE technical success rate, fluoroscopy time,
radiation dose, procedure-related complication, duration of
postoperative bed rest, and duration of postoperative hospital stay.
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Statistical analysis

Skewed and normally distributed data were respectively
compared using Mann-Whitney U tests and independent sample
t-tests, whereas categorical data were compared with y/Fisher exact
tests. SPSS 16.0 (SPSS, IL, USA) was used for all statistical analyses,
with P < 0.05 as the threshold of significance.

Ethics

This retrospective analysis has been approved by the
Institutional Review Board of The Third People’s Hospital of
Yancheng City, which determined that the requirement for
written informed consent could be waived in light of the
retrospective nature of this study.

Results
Patients

This study enrolled 83 HCC patients, of whom 41 and 42
respectively underwent TFA- and TRA-based TACE (Table 1). Both
groups of patients exhibited similar baseline characteristics (Table 1).

TACE procedures

TACE-related outcomes for these patients are summarized in
Table 2. The technical success rates in both groups were 100%, but
the mean TACE duration in the TRA group was significantly lower
than that in the TFA group (57.4 + 23.5 min vs. 73.5 + 23.3 min, P =
0.002). Comparable median fluoroscopy time (14 min vs. 13 min,
P = 0.415) and radiation dose (159 Gy.cm® vs. 160 Gy.cm? P =
0.946) were observed in the TFA and TRA groups.

Complications

Two patients in each group experienced Grade 2 puncture site
hematomas (4.9% vs. 4.8%, P = 1.000, Table 2). All four of these
hematomas were self-limiting and were managed through manual
compression alone. No other complications were observed in either
patient group.

Hospitalization

All patients in the TFA group required > 20 h of postoperative
bed rest, whereas the same was not true for those patients in the
TRA group (Table 2). Both groups exhibited a similar mean
duration of postoperative hospitalization (6.1 + 3.4 vs. 7.0 + 3.5
days, P = 0.082).

Frontiers in Oncology

10.3389/fonc.2025.1553939

TABLE 1 Patients’ baseline data.

TFA (n = 41) TRA (n =42) P value
Age (y) 61.1 +10.7 644 + 9.8 0.142
Gender 0.944
Male 29 30
Female 12 12
BMI (kg/m?) 224+28 235+ 38 0.119
Etiology 0.391
HBV 33 32
HCV 7 6
Others 1 4
BCLC stage 0.815
A 7 8
B 34 34
Child-Pugh class 0.752
A 30 32
B 11 10
INR 0.616
>1.5 2 1
<15 39 41
AFP (ng/ml) 323 (QI: 18; 227 (Ql: 34 0.176
Q3: 1919) Q3: 6023)
Number of tumors 0.902
1 8 9
2 4 3
3 or more 29 30
Diameter of the largest 3(Q1:2;Q3:5) 3.3 (Q1: 2.5 0.150
tumor (cm) Q3:4)
Number of 1.8 +09 16+ 0.8 0.463
TACE sessions

AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; BMI, body-mass index; HBV,
hepatitis B virus; HCV, hepatitis C virus; INR, international normalized ratio; TACE,
transarterial chemoembolization; TFA, transfemoral approach; TRA, transradial approach.

Discussion

In the present study, TRA- and TFA-based TACE procedures
were compared with respect to their relative clinical efficacy, safety,
and radiation dose in patients with inoperable HCC. A 100%
technical success rate was achieved in both the TRA and TFA
groups, consistent with the 95-100% success rates described
previously for the TRA-based TACE treatment of HCC patients
(14, 16). The high rate of technical success in patients undergoing
TRA-based TACE in this study was primarily attributable to the use
of 4F MPA catheters. MPA catheters have an angled tip (17), and
their shape is compliant with the anatomy of the interface between
the celiac artery and the proximal abdominal aorta.
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TABLE 2 Radiation dose and outcomes of the 2 groups.

TFA (n =41) TRA(n=42) P value
Technical success rate 100% 100% -
Entire TACE 735+ 233 57.4 £23.5 0.002
time (min)
Fluoroscopy time (min) 14 (Q1: 9; Q3: 23) 13 (Q1: 9; 0.415
Q3:18)

Radiation 159 (Q1: 115 160 (Q1: 99; 0.946
dose (Gy.cm?) Q3: 204) Q3: 231)
Access site hematoma 2 (4.9%) 2 (4.8%) 1.000
Postoperative bed rest < 0.001

>20h 41 0

<20h 0 42
Postoperative hospital 6.1 34 7.0 35 0.082

stay (d)

TACE, transarterial chemoembolization; TFA, transfemoral approach; TRA,
transradial approach.

While the fluoroscopy time in these two groups was similar, the
overall operative duration was significantly shorter in the TRA
group relative to the TFA group. This suggests that TACE
procedures requiring fluoroscopic guidance were similar for both
of these approaches, whereas the TRA technique is associated with
similar perioperative procedures (e.g., preoperative puncture site
sterilization, post-TACE application of pressure to the puncture
site) as compared to the TFA technique. The similar fluoroscopy
time in both groups accounts for the similar radiation doses for
procedures performed using these two approaches.

Patients in the TFA and TRA groups also exhibited similar
complication rates (4.9% and 4.8%, respectively), and these rates were
consistent with rates reported previously when comparing TACE
procedures in HCC patients performed using the TFA (5.5-7%) and
TRA (1.9-2%) techniques (12, 14). All complications in this study were
classified as Grade 2 events, in line with prior publications (12, 14).

Puncture site hematomas were the only reported complications
for patients in this study. In other reports, radial artery occlusion
has been found to impact 1.9-3.1% of patients undergoing TRA-
based TACE, and this complication may be related to the repeat
TRA punctures (8, 12, 14). But this complication was not observed
in the present study. This discrepancy is likely attributable to the
limited sample size of the present study and its retrospective design.

While the safety profile of the TRA technique was not superior
to that of the TFA technique in this study, it was associated with a
significantly reduced duration of postoperative bed rest. Patients
were also able to move their legs on the bed after undergoing TRA-
based TACE, significantly improving their overall procedural
satisfaction. Li et al. (18) also found that TRA to hepatic arterial
infusion chemotherapy (HAIC) is associated with greater
improvement in the quality of life associated with the procedure
compared with the TFA. The duration of postoperative
hospitalization in both groups was similar in this study, as these
patients underwent further treatments aimed at protecting the liver
and gastric mucosa.
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There are some limitations to this study. As it was a
retrospective analysis, it faces a high potential for selection bias,
although this risk is partially mitigated by the baseline data
similarities in both groups. The power of the statistical analyses
herein was also limited by the small sample size when evaluating
endpoint outcomes, especially for some rare complications. Lastly,
follow-up TACE-related data were unavailable for examination,
although these outcomes were not the focus of this analysis.

Conclusion

In summary, these results demonstrate that both TRA- and
TFA-based approaches are suitable for TACE procedures in
patients with inoperable HCC. Relative to the TFA, the TRA was
associated with a significantly shorter arterial compression time and
a marked reduction in the requirement for postoperative bed rest.
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