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ABSTRACT

INTRODUCTION In patients with inoperable intrahepatic cholangiocarcinoma (ICC), both conventional
transarterial chemoembolization (cTACE) and drug-eluting bead TACE (DEB-TACE) can be employed as
therapeutic interventions. However, the relative advantages of these strategies remain to be clarified.
AIM This meta-analysis was performed to compare the safety and efficacy of DEB-TACE and cTACE
in the treatment of ICC.

MATERIALS AND METHODS A comprehensive search of the Cochrane Library, PubMed, and Wanfang
databases was conducted to identify publications that were pertinent to the present meta-analysis. The pri-
mary outcome of interest was the overall survival (0S) rate. Secondary outcomes were progression-free
survival (PFS), disease control rate (DCR), objective response rate (ORR), and adverse event (AE) rate.
Heterogeneity was evaluated using the |2 statistic, while publication bias was assessed with the Egger test.
RESULTS A total of 6 articles involving 283 and 178 patients who received cTACE and DEB-TACE
treatment, respectively, were included in this study. DEB-TACE was superior to cTACE in terms of DCR
(P = 0.004), PFS (P <0.001), and OS (P = 0.004), despite comparable pooled ORRs. No intergroup
differences were observed with respect to AE occurrence. The ORR, DCR, and OS end points showed
significant heterogeneity (1> = 79%, 12 = 61%, and 1> = 95%, respectively). Additionally, the 0S end
point was subject to substantial publication bias (Egger test, P = 0.002).

concLusions DEB-TACE was shown to be superior to cTACE with respect to efficacy, while the safety
profile of these 2 interventions was similar. Consequently, DEB-TACE offers additional value in the man-
agement of inoperable ICC.

INTRODUCTION Intrahepatic cholangiocarcino-
ma (ICC) accounts for 10% to 15% of all primary
liver cancers, and it is the second most common-
ly diagnosed primary liver cancer type.'3 While
surgery can cure the disease, less than 30% of
individuals with ICC are eligible for such treat-
ment.* What is more, such patients are still at a
risk of disease recurrence, resulting in 5-year over-
all survival (OS) and disease-free survival rates
of approximately 55% and 41.7%, respectively.®

In individuals with inoperable ICC, locore-
gional therapies are the primary approach to
prolonging survival and delaying progression of
the disease.®-® Transarterial chemoembolization
(TACE) is often employed as a locoregional ap-
proach for managing ICC or hepatocellular can-
cer (HCC).%* It effectively disrupts blood supply
of the tumor while also allowing for sustained
local release of therapeutic agents. Convention-
al TACE (cTACE) and drug-eluting bead TACE
(DEB-TACE) are 2 available techniques employed
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TABLE 1 Modified Response Evaluation Criteria in Solid Tumors

Criterion Definition

Complete Disappearance of any intratumoral arterial enhancement in all target lesions

response

Partial response A decrease by at least 30% in the sum of diameters of viable (enhanced in the arterial phase) target lesions, with the baseline

sum of the target lesions diameters serving as a reference

Stable disease

Not meeting the criteria of partial response or progressive disease

Disease
progression

An increase by at least 20% in the sum of the diameters of viable (enhanced) target lesions, with the smallest sum of
the viable (enhanced) target lesion diameters recorded since treatment initiation serving as a reference
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in this therapeutic setting.?® In ¢TACE, lipiodol
serves as both the drug carrier and the embolic
agent. Still, the utility of lipiodol is hampered
by its highly fluid nature and poor amenability
to sustained drug release.® DEB-TACE is an al-
ternative approach that overcomes these limi-
tations, as DEBs facilitate controlled, localized
chemical release, thereby increasing the concen-
trations of drugs within tumors while limiting
their systemic spread more effectively than in
the case of ¢cTACE.®

While DEB-TACE is used increasingly often
to manage HCC,® its utility as a treatment for
ICC has been explored to a limited extent. A sys-
tematic evaluation was performed to compare
cTACE and DEB-TACE as treatment alternatives
for ICC. The results showed that DEB-TACE
was linked with a higher disease control rate
(DCR) and superior tumor response outcomes,
as compared with ¢cTACE.® That review, how-
ever, was based on single-arm studies and was
subject to a significant selection bias,® empha-
sizing the need for a meta-analysis focused on
comparative studies.

AIM  The current meta-analysis was designed to
compare the relative safety and efficacy of cTACE
and DEB-TACE as therapeutic approaches to in-
operable ICC.

MATERIALS AND METHODS Study selection
The present meta-analysis followed the rules set
by the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) reporting
guidelines and was registered at INPLASY.COM
(registration No. INPLASY202460085).

A comprehensive search was undertaken to
identify relevant papers published up until June
2024 in the PubMed, Cochrane Library, and
Wanfang databases, using the following prespec-
ified search terms: ((intrahepatic cholangiocarci-
noma) OR (ICC)) AND ((transarterial chemoem-
bolization) OR (TACE)) AND (conventional) AND
((drug-eluting beads) OR (DEB)).

The inclusion criteria comprised 4 domains:
1) type of intervention: cTACE and DEB-TACE;
2) population: patients with inoperable ICC;
3) study type: comparative analyses; and 4) lan-
guage of publication: no limitations.

Case reports, reviews, letters, nonhuman stud-
ies, and single-arm studies were excluded from
analysis.

Data extraction Two authors (SRP and XWW)
independently chose eligible studies and extract-
ed the relevant data, with a third author (FFX)
serving as an arbiter in the case of any disagree-
ments. Data collected from the included stud-
ies comprised the primary author name, year of
publication, country of origin, study design, pa-
tient population, age distribution, sex ratio, tu-
mor size, liver function test findings, number of
tumors, and tumor stage. The collected outcome
data included progression-free survival (PES), OS,
objective response rate (ORR), DCR, and adverse
event (AE) occurrence.

Quality evaluation For randomized controlled
trials (RCTs), quality evaluation was performed
with the Cochrane risk-of-bias method. This in-
volved assigning a low, high, or unclear bias risk
to each of the following categories: performance,
reporting, detection, selection, attrition, and
other biases.

The Newcastle-Ottawa scale (NOS)'"? was used
to assess observational studies, with 4, 3, and 2
points assigned to the selection, exposure, and
comparability criteria, respectively. Studies with
NOS scores of 7 or higher were considered to be
of good quality.

End points The primary study end point was
0S, while PFS, ORR, DCR, and AE incidence
served as secondary end points. The analyzed
AEs included elevated levels of aspartate ami-
notransferase (AST) or alanine aminotransfer-
ase (ALT), hyperbilirubinemia, and hypoalbu-
minemia. The patients who showed a complete
or partial improvement in their condition were
classified as having an objective response. Dis-
ease control encompassed both the patients
with an objective response and those with sta-
ble disease. Evaluation of tumor responses was
performed according to the modified Response
Evaluation Criteria in Solid Tumors (TaBLE1). OS
was measured from the time of TACE to death
or loss to follow-up, while PES was calculated
from the time of TACE to primary and/ or met-
astatic tumor progression.

Statistical analysis This meta-analysis was con-
ducted using RevMan v5.3 (Cochrane Collabo-
ration, Nordic Cochrane Centre, Copenhagen,
Denmark) and Stata v12.0 (Stata Corporation,
College Station, Texas, United States) software.
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FIGURE 1
Meta-analysis flow chart Records identified through Additional records identified
s database searching through other sources
g (n=18) (n=10)
E:GE:;
=
\4 A4
Records after duplicate removal
(n=18)
o Y Records excluded (n = 11):
= Review (n = 1)
$ Records_screened »|  Case reports (n = 2)
2] (n=18) Nonhuman studies (n = 4)
Not in the field of interest (n= 4)
A 4
Full-text articles assessed Full-text articles excluded
for eligibility | (n=1):
(n=17) Single-arm study
=
=
=)
[uw} A4
Studies included in
qualitative synthesis
(n=6)
\4
c
.S
E Studies included in
2 quantitative synthesis
(meta-analysis)
(n=6)
TABLE 2 General characteristics of the included studies Ethics Approval of an ethics committee and
Study Year Country/area  Design NOS written informed consent are not required for
meta-analyses.
Hu et al" 2020 China Retrospective 8
Hyder et al'2 2013 United States  Retrospective 6 RESULTS Study selection A total of 18 stud-
Kuhimannetal® 2012 Germany Retrospective 7 ies were found to be potentially relevant during
Sun et altt 2022 China Retrospective 8 the initial database search. Of those, 6 studies
; ; ‘teria 11-16 _
Wang et al'® 2023 China Randomized Not applicable rr.1et the 1ncl1.1$1on c.rlte.rla. The study selec
controlled trial tion process is detailed in FIGURE 1.
Zhang et al'® 2024 China Retrospective 5 Among the included studies, 5 were retrospec-

Abbreviations: NOS, Newcastle-Ottawa scale

Dichotomous variables were analyzed using
pooled odds ratios (ORs) and 95% Cls. Hazard
ratios (HRs) were used when assessing pooled
OS and PFS rates. Heterogeneity was evaluated
with the Q test and I? statistic. In the case of sig-
nificant heterogeneity (I? >50%), data were an-
alyzed with random-effect models, otherwise,
fixed-effect models were employed. Sensitivity
analyses were performed using the leave-one-
-out technique. A significance level of P below
0.05 was used as the threshold. The risk of pub-
lication bias was assessed using the Egger test.
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tive analyses and 1 was an RCT. General charac-
teristics of all studies are presented in TABLE 2. Of
the 5 retrospective studies, all exhibited NOS
scores from 6 to 8. The RCT showed an uncertain
risk of bias with respect to detection and perfor-
mance (FIGURE 2).

The studies enrolled 283 and 178 patients in
the DEB-TACE and cTACE groups, respectively.
Patient characteristics are presented in TABLE 3,
while the utilized chemical agents, OS data, and
PFS data are detailed in TABLE 4.

Objective response rate Data on ORR were pro-
vided in 5 studies enrolling 155 and 167 pa-
tients in the DEB-TACE and cTACE groups, re-
spectively."13-15 In all studies, the ORR was
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TABLE 3 Characteristics of patients included in the analyzed studies

Groups

Mean
tumor
size, mm

Patients, n

Age,y

Tumor
location

TNM
stages

Child—Pugh Number of tumors

classes

Hu et al" cTACE 12 56.9 3/9 68 N/A A-B v <3, 2 patients;
>3, 10 patients
DEB-TACE 13 55.9 1/6 68 N/A A-B -1V <3, 7 patients;
>3, 6 patients
Hyder et al'2 cTACE 128 N/A N/A N/A N/A N/A N/A N/A
DEB-TACE 11 N/A N/A N/A N/A N/A N/A N/A
Kuhimannetal'®  cTACE 10 62 8/2 N/A N/A N/A N/A N/A
DEB-TACE 26 67 15/11 N/A N/A N/A N/A N/A
Sun et al'* cTACE 49 57.4 28/21 70 N/A A-B N/A Single, 23 patients;
multiple, 26 patients
DEB-TACE 40 61.8 25/15 79 N/A A-B N/A Single, 16 patients;
multiple, 24 patients
Wang et al'® cTACE 20 N/A 11/9 N/A N/A A-B 1l N/A
DEB-TACE 20 N/A 17/3 N/A N/A A-B l N/A
Zhang et al'® cTACE 64 56.9 46/18 84 Unilobar, A-B -V <4, 36 patients;
41 patients; >4, 28 patients
bilobar,
23 patients
DEB-TACE 68 58.1 42/26 99 Unilobar, A-B -1V <4, 36 patients;
44 patients; >4, 32 patients
bilobar,
24 patients

Abbreviations: cTACE, conventional TACE; DEB, drug-eluting bead; F, female; M, male; N/A, not available; TACE, transarterial chemoembolization;
TNM, TNM Classification of Malignant Tumors

Wang et al'®

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

~
~

FIGURE 2 Quality assessment for the included randomized controlled trial.'® The green
circles represent low risk of bias, while the yellow circles represent uncertain risk of

bias.

410

analyzed within 3 months of the treatment. In
the DEB-TACE group, the ORR was higher than
in the cTACE group (56.3% vs 26.5%; OR, 0.26;
95 CI%, 0.04-1.5; FIGURE 3A) but the difference was
not significant. Substantial heterogeneity was ob-
served (I2 = 79%); however, it was reduced when
the study by Zhang et al'® was excluded from sen-
sitivity analyses (I = 14%). Despite exclusion of
this study, no substantial disparity in ORR was
noted between the groups (P = 0.05).

Disease control rate The DCR was reported in 3
studies'"31% that enrolled 155 and 167 patients
in the DEB-TACE and cTACE groups, respectively.
In all these studies, the DCR was evaluated within
3 months of the treatment. The DEB-TACE group
exhibited a higher DCR than the ¢cTACE group
(79.6% vs 50.3%; OR, 0.22; 95 CI%, 0.08-0.62;
P =0.004; FiGuRe 38). While significant heteroge-
neity was evident (I2 = 61%), it disappeared once
the study Zhang et al'® was excluded from sensi-
tivity analyses (I> = 0%). Even after exclusion of
this study, DEB-TACE was associated with a high-
er DCR than ¢TACE (P = 0.008).

Progression-free survival A total of 4 studies pro-
vided data on PFS."1315 The patients treated with
DEB-TACE presented longer PES than those who
underwent cTACE (HR, 1.66; 95% CI, 1.46-1.89;
P <0.001; FiGuRE 3¢). There was no significant het-
erogeneity for this end point (I> = 0%).

Overall survival All studies reported on patient
OS, with DEB-TACE treatment being associated
with longer OS than ¢TACE (HR, 1.46; 95% CI,
1.13-1.89; P = 0.004; FIGURE 3D). Significant het-
erogeneity was detected (I = 95%), but its source
was not established through sensitivity testing.

Adverse events Pooled AE incidence rates are
reported in TABLE 5. Both groups exhibited simi-
lar rates of elevated ALT and AST levels, hyper-
bilirubinemia, and hypoalbuminemia (P = 0.59,
P =0.56, P = 0.64, and P = 0.23, respectively).
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cTACE

DEB-TACE

Odds ratio

Odds ratio

Study or subgroup Events Total Events Total Weight M-H, random (95% Cl)  M-H, random (95% Cl)
Hu et al" 9 12 " 13 20.1% 0.55 (0.07-4.01) —_—
Kuhlmann et al'? 1 10 1 26 15.7%  2.78(0.16-49.22) _—
Sunetal™ 28 49 21 40 25.5% 0.64 (0.27-1.53) —T
Wang et al'® 3 20 10 20 22.7% 0.18 (0.04-0.80) —_—
Zhang et al'® 0 64 45 68 16% 0.00(0.00-0.07) «——
Total (95% Cl) 155 167  100% 0.26 (0.04-1.50) —~tl
Total events 4 94
Heterogeneity: 12 = 2.95, 2 = 19.38, df = 4 (P <0.001); I =79%
Test for overall effect: Z = 1.51 (P = 0.13) 0.01 01 i 10 100
DEB-TACE cTACE
n cTACE DEB-TACE Odds ratio Odds ratio
Study or subgroup Events Total Events Total Weight M-H, random (95% Cl)  M-H, random (95% Cl)
Huetal" 1 12 13 13 7.5% 0.28 (0.01-7.67)
Kuhlmann et al'® 2 10 12 26 17.5% 0.29 (0.05-1.65) _—
Sunetal™ 32 49 35 40 25% 0.27 (0.09-0.81) —_—
Wang et al'® 9 20 " 20 23.2% 0.67 (0.19-2.33) —_—t
Zhang et al'® 24 64 62 68 26.8% 0.06 (0.02-0.15) —
Total (95% CI) 155 167  100% 0.22 (0.08-0.62) N
Total events 4 94
Heterogeneity: 2 = 0.76, x> = 10.25, df = 4 (P = 0.04); ? =61%
Test for overall effect: Z = 2.88 (P = 0.004) 0.01 01 i 10 100
DEB-TACE cTACE
n Hazard ratio Hazard ratio
Study or subgroup log[Hazard ratio] SE Weight IV, fixed (95% CI) IV, fixed (95% CI)
Hu et al" 0.62 0.15 19.1% 1.86 (1.39-2.49) =
Kuhlmann et al'® 052 0.12 25.5% 1.68 (1.30-2.17) -
Sunetal™ 039 0.12 29.9% 1.48 (1.17-1.87)
Wang et al'® 055 0.13 25.5% 1.73(1.34-2.24)
Total (95% Cl) 100% 1.66 (1.46-1.89) [}
Heterogeneity: 2 = 0.76, x* = 10.25, df = 4 (P = 0.04); > =61%
Test for overall effect: Z = 2.88 (P = 0.004) 0.01 0.1 1 10 100
DEB-TACE cTACE
n Hazard ratio Hazard ratio
Study or subgroup log[Hazard ratio] SE Weight IV, fixed (95% Cl) IV, fixed (95% ClI)
Hu et al"! 0.36 0.09 17.1% 1.43 (1.20-1.71) -
Hyder et al'? -0.05 0.02 18.5% 0.95(0.91-0.99) !
Kuhimann et al' 0.57 0.16 14.6% 1.77 (1.29-2.42) -
Sunetal™ 0.62 0.13 15.7% 1.86 (1.44-2.40) -
Wang et al'® 0.22 0.06 17.9% 1.25(1.11-1.40) -
Zhang et al'® 0.65 0.12 16.1% 1.92 (1.51-2.42) -
Total (95% Cl) 100% 1.46 (1.13-1.89) (3
Heterogeneity: 2 = 0.09, 2 = 98.14, df = 4 (P < 0.001); = 95%
Test for overall effect: Z = 2.87 (P = 0.004) 0.01 0.1 1 10 100
DEB-TACE cTACE

FIGURE 3 Pooled results for objective response rate (A), disease control rate (B), progression-free survival (C), and
overall survival (D) in the conventional and drug-eluting bead transarterial chemoembolization groups
Abbreviations: df, degree of freedom; IV, instrumental variable; M-H, Mantel-Haenszel model; others, see TABLE 3

None of these AEs exhibited significant hetero-
geneity. However, heterogeneity testing could not
be performed for the elevated AST end point ow-
ing to the 100% elevated AST rates in both groups
in the study by Hu et al."

Publication bias Publication bias was only found
to be significant for the OS outcome (Egger test,
P=0.002).

META-ANALYSIS General surgery DEB-TACE vs cTACE for inoperable intrahepatic cholangiocarcinoma

DISCUSSION This meta-analysis explored the ef-
ficacy and safety of cTACE and DEB-TACE ap-
proaches for managing inoperable ICC based on
patient therapeutic responses, AE occurrence, and
survival rates. The results unequivocally showed
that DEB-TACE is superior to cTACE in terms of
tumor control and survival outcomes.
Therapeutic response is the most impor-
tant aspect of tumor treatment. In the current
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TABLE 4 Treatment characteristics

Study Groups Chemical agents PFS, mo  0S, mo
Hu et al"! cTACE Gemcitabine and cisplatin ~ 10.3 14
DEB-TACE Gemcitabine and cisplatin 17 19.3
Hyder et al'2 cTACE Gemcitabine, doxorubicin, ~ N/A 13.4
mitomycin, and cisplatin
DEB-TACE Doxorubicin and cisplatin N/A 10.5
Kuhlmann et al'? cTACE Mitomycin 1.8 5.7
DEB-TACE Irinotecan 3.9 1.7
Sun et al™* cTACE Epirubicin 2 6
DEB-TACE Epirubicin 4 10
Wang et al' cTACE Irinotecan 3 9
DEB-TACE Irinotecan 8 19.5
Zhang et al'® cTACE Pirarubicin N/A 5
DEB-TACE Pirarubicin N/A 12

Abbreviations: 0S, overall survival; PFS, progression-free survival; others see TABLE 3

TABLE 5 Occurrence of adverse events

Adverse event Studies,n  OR (95% Cl) Pvalue Heterogeneity Favor

Increased ALT level 21116 1.21 0.59 2= 0% -
(0.61-2.43)

Increased AST level 2116 1.24 0.56 Not applicable —
(0.60-2.53)

Hyperbilirubinemia 311516 1.17 0.64 2= 0% -
(0.61-2.25)

Hypoalbuminemia 21116 1.52 0.23 2=17% -
(0.77-3.02)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase;

OR, odds ratio
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meta-analysis, the DEB-TACE group exhibited
a higher ORR than the ¢TACE group (56.3% vs
26.5%). However, the difference was not signif-
icant (P = 0.13), even after adjusting for hetero-
geneity (P = 0.05). This may be related to the fact
that ORR was evaluated at different time points
across studies. In some of them, ORR was as-
sessed at 1 to 2 months post-treatment,''S while
it has been suggested that DEB-TACE requires
at least 3 months to manifest its superior effica-
cy.'8 ICCs are characterized by poorer blood sup-
ply than HCCs, potentially contributing to worse
overall clinical efficacy of TACE-based interven-
tions in this patient population.

While no significant differences in pooled ORRs
were noted in the present analysis, DEB-TACE
outperformed cTACE in terms of DCR. There are
several possible explanations for this result. For
one, cTACE employs lipiodol as an embolic ma-
terial. This agent is highly fluid, with limited em-
bolization activity. In contrast, DEBs are nonde-
gradable, flexible, and deformable. Their use as
an embolic material can facilitate long-term em-
bolization of tumor branches, triggering more
extensive necrotic tumor cell death.'® Addition-
ally, relative to the short-acting nature of chemo-
therapeutic drugs delivered to the tumor during
cTACE, utilization of DEBs can ensure persistent
drug release.®

We showed that DEB-TACE was associated
with superior OS and PFS outcomes, as compared
with ¢TACE. This is in contrast with prior meta-
-analyses focusing on the efficacy of DEB-TACE
in the management of HCC."7"® The higher OS
and PFS rates observed in the individuals treated
with DEB-TACE may be related to improved DCR
in these patients. However, the OS end point was
subject to significant heterogeneity, which may
limit the reliability of our findings, emphasizing
the need for additional, appropriately designed
prospective RCTs to validate these results.

We found no discernible variations in the oc-
currence of AEs between the groups. As compared
with the conventional approach, DEB-TACE en-
tails the delivery of higher doses of chemother-
apeutic drugs and results in higher local concen-
trations of these drugs in the target tumor, which
may increase the risk of AE occurrence.'® Howev-
er, the ability of DEBs to mediate local drug re-
lease may be helpful in protecting against sys-
temic toxicity.20-2!

At present, radioactive stent insertion (RSI)
is widely used for treating hilar cholangiocarci-
nomas.?? The radioactive stent can both relieve
jaundice and deliver brachytherapy to the tumor.
However, ICC is a mass-like tumor; therefore, RSI
is not a suitable treatment option.

The current meta-analysis has certain limita-
tions. Firstly, most of the included studies were
retrospective, which is associated with increased
selection bias. Secondly, unbalanced patient num-
bers were evident for some of the studies, poten-
tially leading to worsening of any selection bias.
Lastly, treatment responses were assessed at dif-
ferent time points in the included studies, poten-
tially leading to further bias.

CONCLUSIONS In summary, both chemoembo-
lization strategies exhibited similar safety pro-
files. However, DEB-TACE outperformed cTACE in
terms of therapeutic efficacy, highlighting the po-
tential for broader application of DEB-TACE in
the management of patients with inoperable ICC.

ARTICLE INFORMATION

ACKNOWLEDGEMENTS None.
FUNDING None.

CONTRIBUTION STATEMENT F-FX conceived the concept of the study.
S-RP and F-FX contributed to the design of the research. All authors were in-
volved in data collection. X-WW and H-FZ analyzed the data. All authors ed-
ited and approved the final version of the manuscript.

Al STATEMENT  Artificial intelligence was not used to write the article.
CONFLICT OF INTEREST  None declared.

OPEN ACCESS This is an Open Access article distributed under the terms
of the Creative Commons Attribution 4.0 International License (CC BY 4.0),
allowing anyone to copy and redistribute the material in any medium or for-
mat and to remix, transform, and build upon the material, including commer-

cial purposes, provided the original work is properly cited.

HOW TO CITE Pan SR, Wo XW, Zhu HF, Xia FF. Conventional and drug-
-eluting bead transarterial chemoembolization in patients with inoperable in-
trahepatic cholangiocarcinoma: a meta-analysis. Wideochir Inne Tech Malo-
inwazyjne. 2024; 19: 407-413. doi:10.20452/wiitm.2024.17906

VIDEOSURGERY AND OTHER MINIINVASIVE TECHNIQUES  2024; 19 (4)


https://creativecommons.org/licenses/by/4.0/

REFERENCES

1 Sun JJ, Qian XL, Shi YB, et al. Clinical and magnetic resonance imaging
features predict microvascular invasion in intrahepatic cholangiocarcinoma.
Prz Gastroenterol. 2023; 18: 161-167. (£

2 Ma X, Qian X, Wang Q, et al. Radiomics nomogram based on optimal
VOI of multi-sequence MRI for predicting microvascular invasion in intrahe-
patic cholangiocarcinoma. Radiol Med. 2023; 128: 1296-1309. (&'

3 ChenS, Wan L, Zhao R, et al. Predictive factors of microvascular in-
vasion in patients with intrahepatic mass-forming cholangiocarcinoma
based on magnetic resonance images. Abdom Radiol (NY). 2023; 48:
1306-1319. (&'

4  Guglielmi A, Ruzzenente A, Campagnaro T, et al. Intrahepatic cholangio-
carcinoma: prognostic factors after surgical resection. World J Surg. 2009;
33:1247-1254.2'

5 Tsukamoto M, Yamashita YI, Imai K, et al. Predictors of cure of intra-
hepatic cholangiocarcinoma after hepatic resection. Anticancer Res. 2017;
37: 6971-6975. (&'

6 He M, Jiang N, Yin X, et al. Conventional and drug-eluting beads transar-
terial chemoembolization in patients with unresectable intrahepatic cholan-
giocarcinoma: a systematic review and pooled analysis. J Cancer Res Clin
Oncol. 2023; 149: 531-540. (&'

7 LiuD, Wang J, Ma Z, et al. Treatment of unresectable intrahepatic chol-
angiocarcinoma using transarterial chemoembolisation with irinotecan-
-eluting beads: analysis of efficacy and safety. Cardiovasc Intervent Radiol.
2022; 45: 1092-1101. &'

8 Zhang H, Han C, Zheng X, et al. Significant response to transarterial che-
moembolization combined with PD-1 inhibitor and apatinib for advanced in-
trahepatic cholangiocarcinoma: a case report and literature review. J Can-
cer Res Ther. 2023; 19: 1055-1060. (&'

9 Dhanasekaran R, Kooby DA, Staley CA, et al. Comparison of conven-
tional transarterial chemoembolization (TACE) and chemoembolization with
doxorubicin drug eluting beads (DEB) for unresectable hepatocelluar carci-
noma (HCC). J Surg Oncol. 2010; 101: 476-480. &'

10 Cook DA, Reed DA. Appraising the quality of medical education re-
search methods: the Medical Education Research Study Quality Instru-
ment and the Newcastle-Ottawa Scale-Education. Acad Med. 2015; 90:
1067-1076. &

11 Hu Y, Hao M, Chen Q, et al. Comparison of the efficacy and safety
among apatinib plus drug-eluting bead transarterial chemoembolization
(TACE), apatinib plus conventional TACE and apatinib alone in advanced in-
trahepatic cholangiocarcinoma. Am J Transl| Res. 2020; 12: 6584-6598.

12 Hyder 0, Marsh JW, Salem R, et al. Intra-arterial therapy for advanced
intrahepatic cholangiocarcinoma: a multi-institutional analysis. Ann Surg On-
col. 2013; 20: 3779-3786. (&'

13 Kuhlmann JB, Euringer W, Spangenberg HC, et al. Treatment of unre-
sectable cholangiocarcinoma: conventional transarterial chemoembolization
compared with drug eluting bead-transarterial chemoembolization and sys-
temic chemotherapy. Eur J Gastroenterol Hepatol. 2012; 24: 437-443. (&

14 Sun T, Zhang W, Chen L, et al. A comparative study of efficacy and
safety of transarterial chemoembolization with CalliSpheres and convention-
al transarterial chemoembolization in treating unresectable intrahepatic chol-
angiocarcinoma patients. J Cancer. 2022; 13: 1282-1288. ('

15 Wang J, Xue Y, Liu R, et al. DEB-TACE with irinotecan versus C-TACE
for unresectable intrahepatic cholangiocarcinoma: a prospective clinical
study. Front Bioeng Biotechnol. 2023; 10: 1112500. (&'

16 Zhang Z, Jiang N, Yin X, et al. Comparison of efficacy and safety of
conventional transarterial chemoembolization and drug-eluting bead tran-
sarterial chemoembolization in unresectable intrahepatic cholangiocarci-
noma: a multicenter retrospective cohort study. Eur J Radiol. 2024; 176:
11541. 2

17 Zou JH, Zhang L, Ren ZG, Ye SL. Efficacy and safety of cTACE versus
DEB-TACE in patients with hepatocellular carcinoma: a meta-analysis. J Dig
Dis. 2016; 17: 510-517. (%

18 Ayyub J, Dabhi KN, Gohil NV, et al. Evaluation of the safety and effica-
cy of conventional transarterial chemoembolization (cTACE) and drug-eluting
bead (DEB)-TACE in the management of unresectable hepatocellular carcino-
ma: a systematic review. Cureus. 2023; 15: e41943. ('

19 Lee S, Kim KM, Lee SJ, et al. Hepatic arterial damage after transarte-
rial chemoembolization for the treatment of hepatocellular carcinoma: com-
parison of drug-eluting bead and conventional chemoembolization in a retro-
spective controlled study. Acta Radiol. 2017; 58: 131-139. (&

20 Savic LJ, Chapiro J, Geschwind JH. Intra-arterial embolotherapy for in-
trahepatic cholangiocarcinoma: update and future prospects. Hepatobiliary
Surg Nutr. 2017; 6: 7-21. (&

21  Facciorusso A. Drug-eluting beads transarterial chemoembolization for
hepatocellular carcinoma: Current state of the art. World J Gastroenterol.
2018; 24: 161-169. (&

22 Zhang Y, Wang P, Xu G, Chen M. Bilateral versus unilateral radioactive
stent insertion for hilar cholangiocarcinoma. Wideochir Inne Tech Maloinwa-
zyjne. 2022; 17: 672-679. (&'

META-ANALYSIS General surgery DEB-TACE vs cTACE for inoperable intrahepatic cholangiocarcinoma 413


https://doi.org/10.5114/pg.2022.116668
https://doi.org/10.5114/pg.2022.116668
https://doi.org/10.5114/pg.2022.116668
https://doi.org/10.1007/s11547-023-01704-8
https://doi.org/10.1007/s11547-023-01704-8
https://doi.org/10.1007/s11547-023-01704-8
https://doi.org/10.1007/s00261-023-03847-8
https://doi.org/10.1007/s00261-023-03847-8
https://doi.org/10.1007/s00261-023-03847-8
https://doi.org/10.1007/s00261-023-03847-8
https://doi.org/10.1007/s00268-009-9970-0
https://doi.org/10.1007/s00268-009-9970-0
https://doi.org/10.1007/s00268-009-9970-0
https://doi.org/10.21873/anticanres.12164
https://doi.org/10.21873/anticanres.12164
https://doi.org/10.21873/anticanres.12164
https://doi.org/10.1007/s00432-022-04485-1
https://doi.org/10.1007/s00432-022-04485-1
https://doi.org/10.1007/s00432-022-04485-1
https://doi.org/10.1007/s00432-022-04485-1
https://doi.org/10.1007/s00270-022-03108-z
https://doi.org/10.1007/s00270-022-03108-z
https://doi.org/10.1007/s00270-022-03108-z
https://doi.org/10.1007/s00270-022-03108-z
https://doi.org/10.4103/jcrt.jcrt_1697_22
https://doi.org/10.4103/jcrt.jcrt_1697_22
https://doi.org/10.4103/jcrt.jcrt_1697_22
https://doi.org/10.4103/jcrt.jcrt_1697_22
https://doi.org/10.1002/jso.21522
https://doi.org/10.1002/jso.21522
https://doi.org/10.1002/jso.21522
https://doi.org/10.1002/jso.21522
https://doi.org/10.1097/ACM.0000000000000786
https://doi.org/10.1097/ACM.0000000000000786
https://doi.org/10.1097/ACM.0000000000000786
https://doi.org/10.1097/ACM.0000000000000786
https://doi.org/10.1245/s10434-013-3127-y
https://doi.org/10.1245/s10434-013-3127-y
https://doi.org/10.1245/s10434-013-3127-y
https://doi.org/10.1097/MEG.0b013e3283502241
https://doi.org/10.1097/MEG.0b013e3283502241
https://doi.org/10.1097/MEG.0b013e3283502241
https://doi.org/10.1097/MEG.0b013e3283502241
https://doi.org/10.7150/jca.67523
https://doi.org/10.7150/jca.67523
https://doi.org/10.7150/jca.67523
https://doi.org/10.7150/jca.67523
https://doi.org/10.3389/fbioe.2022.1112500
https://doi.org/10.3389/fbioe.2022.1112500
https://doi.org/10.3389/fbioe.2022.1112500
https://doi.org/10.1016/j.ejrad.2024.111541
https://doi.org/10.1016/j.ejrad.2024.111541
https://doi.org/10.1016/j.ejrad.2024.111541
https://doi.org/10.1016/j.ejrad.2024.111541
https://doi.org/10.1016/j.ejrad.2024.111541
https://doi.org/10.1111/1751-2980.12380
https://doi.org/10.1111/1751-2980.12380
https://doi.org/10.1111/1751-2980.12380
https://doi.org/10.7759/cureus.41943
https://doi.org/10.7759/cureus.41943
https://doi.org/10.7759/cureus.41943
https://doi.org/10.7759/cureus.41943
https://doi.org/10.1177/0284185116648501
https://doi.org/10.1177/0284185116648501
https://doi.org/10.1177/0284185116648501
https://doi.org/10.1177/0284185116648501
https://doi.org/10.21037/hbsn.2016.11.02
https://doi.org/10.21037/hbsn.2016.11.02
https://doi.org/10.21037/hbsn.2016.11.02
https://doi.org/10.3748/wjg.v24.i2.161
https://doi.org/10.3748/wjg.v24.i2.161
https://doi.org/10.3748/wjg.v24.i2.161
https://doi.org/10.5114/wiitm.2022.118776
https://doi.org/10.5114/wiitm.2022.118776
https://doi.org/10.5114/wiitm.2022.118776

