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Abstract

The purpose of this study is to analyse and evaluate the function of interventional radiology in such instances by evaluating several elements
of each procedure, such as its influence on survival rates, recurrence, tumour response, and complications. The following databases were
searched: PubMed, Web of Science, Science Direct, EBSCO, and the Cochrane Library. Using Rayyan QCRI, study papers were screened
by title and abstract before being subjected to a full-text evaluation. This review included 13 studies with participants of varying ages and
genders; more than half were males. All included studies discussing the role of interventional radiology in hepatoma cases in diagnosis and
treatment. We included Sex studies that were systematic reviews; two were randomized controlled, one was a case-control study, one was a
prospective study, two were retrospective studies, and one was a pilot study. In the ablation therapy of hepatocellular carcinoma nodules, we
determined that microwave ablation had greater complete ablation and lower local tumour growth than radiofrequency ablation. In large
tumors (up to 6 cm), mwa is preferred, and cryoablation is preferred in recurrent disease. Because of a lesser heat-sink effect, mwa and
cryoablation are preferred to RFA in perivascular disease. Chemoablation can be used in smaller lesions (<3 c¢cm). In intermediate-stage,
multifocal lesions (>3), tace, debs, and tare are to be used.
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INTRODUCTION provide a satisfactory therapeutic response [7]. As a result,
doctors considering local ablation for HCC must choose
among many ablative techniques [9]. Every case has a
specific profile upon which the physician selects the suitable
ablative technique. Local ablation, such as radiofrequency
ablation (RFA) and microwave ablation, is frequently used as
a therapeutic option for small HCC or hepatic resection in
patients with reduced liver function [10, 11]. Several recent
studies have demonstrated that microwave ablation is a
successful therapy for HCC, with 5-year overall survival rates
ranging from 43-60% [11]. However, to the best of the
authors' knowledge, little information exists about the real
safety and efficacy of each interventional approach.

Hepatocellular carcinoma (HCC) is the second leading cause
of cancer mortality in men and the sixth leading cause in
women [1]. However, there were many options for its
management and treatment, like liver transplantation,
surgical resection, and locoregional therapies are the
treatment options for HCC. Still, only a small proportion of
patients are suitable for the first two options [2]. Various
helping tools, such as image-guided interventions, now play
a vital role in managing HCC. A multidisciplinary approach
to those cases involving interventional radiologists became
the main component in treatment success for patients with
HCC. Cirrhotic patients with unresectable HCC have been
treated with percutaneous local ablative methods such as
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Objectives

This study seeks to examine and evaluate the function of
interventional radiology in managing HCC patients using
various techniques and approaches, including the influence
on survival rates, recurrence, tumour response, and
complications.

MATERIALS AND METHODS

This systematic review was carried out in accordance with the
specified principles (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses, PRISMA).

Study Design
This was a systematic Review.

Study Duration
The research was carried out between November and
December of 2022.

Study Condition

This review looks at new research on the function of
interventional radiology in identifying and treating various
stages of hepatocellular carcinoma.

Strategy for Search

A complete literature search was conducted in five major
databases, including PubMed, Web of Science, Science
Direct, EBSCO, and Cochrane Library, to locate relevant
material. Our search was limited to English and was tailored
to each database. To discover the right studies, the following
keywords were transformed into Mesh terms in PubMed:
"Interventional radiology,” "hepatocellular carcinoma, the
role of interventional radiology in the management of HCC,
techniques of interventional radiology in HCC, rates of
survival after interventional radiology in HCC, recurrence
after interventional radiology in HCC, tumor response after
interventional radiology in HCC, complications after
interventional radiology in HCC" The relevant keywords
were combined with the "OR" and "AND" Boolean operators.
The search results included full-text publications in English,
freely available papers, and human trials.

Criteria for Selection

Criteria for Inclusion

The participants will be chosen for inclusion based on their
relevance to the research, which includes the following
criteria; patients with hepatocellular carcinoma who have
been studied. There were no age restrictions.

Criteria for Exclusion

All further publications, recurrent research, and research
reviews that did not have one of these topics as their major
goal were ignored.

Extraction of Data

Rayyan (QCRI) [8] was used to identify redundant search
strategies results. The relevance of the abstracts and titles was
determined by sifting through the aggregated search results
according to a set criterion for inclusion/exclusion. The
reviewers evaluated the total texts of the papers that met the
inclusion criteria. The writers discussed any disagreements
that needed to be resolved. The qualifying study was included
in a data extraction form. The writers gathered information
on the research titles, authors, study year, study design, study
aims, number of HCC participants, kind of intervention
utilised, diagnosis, management, and key findings.

Assessment of the Risk of Bias

The qualitative data synthesis used the non-randomized
studies ROBINS-I approach [11] to assess the quality of the
included research. The reviewers investigated and addressed
any flaws in the quality assessment.

Data Synthesis Strategy

To provide a qualitative overview of the included research
components and findings, summary tables containing
information acquired from eligible studies were created.
After the data extraction procedure for the systematic review
was completed, decisions about how to make the most of the
data from the included study articles were made. Studies that
satisfied the full-text inclusion criteria but did not offer
clinical data on HCC patients were disqualified.

REesuLTs AND Discussion

Results of a Search

The systematic search yielded 540 study papers, after
removing 57 duplicates. 483 papers were screened for title
and abstract, with 390 being rejected. Only ten items were not
retrieved out of the 93 reports that were searched. Finally, 83
papers were screened for full-text evaluation; 52 were
removed due to incorrect research results, 5 due to
insufficient data, and 13 due to the incorrect population type.
This systematic review comprised thirteen study papers
(Table 1). Figure 1 depicts an overview of the study selection
procedure.
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Figure 1. Depicts a flowchart of the PRISMA research selection process

Characteristics of the Studies Included study designs, Sex studies were systematic reviews [12-17],
This study comprised 13 papers with a significant number of ~ two were randomized controlled [18, 19], one was a case-
patients with hepatoma who were diagnosed and treated using ~ control study [20], one was a prospective study [7], two were
various interventional radiology techniques. In terms of the  retrospective studies [21, 22] and one pilot study [23].

Table 1. Summarises the features of the collected research publications.

Stud . L . -
Study desig);l patients Objectives Intervention Key findings and management
. The purpose of this study was to assess overall Radiofrequency
; g systematic ® S:g(\j/i'g?rl e((z‘?%:ng;g;?;;e(ﬁéﬁ? C; i((l:_r'c-\;\)/vzt/t:r ablation For the locoregional treatment of very early and
g5 v 3 irequency . Cryoablation  early HCC, RFA, MWA, and CA are all equally
N review 1) ablation (MWA), and cryoablation (CA) for . .
go R Microwave effective.
o N very early and early hepatocellular carcinoma ablation
(HCC).
— RH may be related with improved DFS for rHCC
) at the tradeoff of increased morbidity and a
N To assess the efficacy of radiofrequency Radiofrequenc longer LOHS. However, the OS of both
I A Systematic ~ ablation (RFA) against repeat hepatectomy Ablat?on y techniques is comparable. As a result, depending
= Review and p=s (RH) in patients with recurrent hepatocellular Repeat on the particular patient and illness
= Meta-Analysis - carcinoma (rHCC) following prior liver He at(ra)ctom characteristics, these approaches may be used as
g resection. P Y complimentary strategies. To confirm these
2 findings, large-scale, randomised, prospective
investigations are needed.
N In the ablation therapy of HCC nodules,
o . . . L - .
N Asystematic o The purpose of this study was to examine the 23:2}'&25;23 m'Cro;iivleoe\?;?ﬁfgﬁ?’:ﬁﬁzsr‘%ﬁgﬁmmglat'on
< S review and 3 effectiveness and safety of radiofrequency and - - -
L) 0
b meta-analysis ~ microwave ablation in the treatment of HCC. Aplatlon by rgdl_ofrequgncy_ablathn. There was no
3 microwave statistically significant difference in overall
[a}

survival between the two treatment modalities.
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H

Archives of Pharmacy Practice | Volume 14 | Issue 1 | January — March 2023 -




Alhammami et al.: Role of Interventional Radiology in Management of Hepatocellular Carcinoma: Systematic Review

Percutaneous

~ T

. . . ethanol injection
S . To compare radiofrequency ablation with ny
3¢ a systematic A with
— 5 - <t percutaneous ethanol injection for .
T review and 9 - - radiofrequency
g - hepatocellular cancer to radiofrequency ablation !
© meta-analysis alone ablation
3 : radiofrequency

ablation alone

= 2
= £
N . ' . . .
— a randomized -:2; ) To compare microwave ablation to Microwave
g controlled S8 radiofrequency ablation for the treatment of radiofrequency
o phase 2 trial °g liver cancer. ablation
> g e
2 = 2
° I
g e
£ 3 to assess the efficacy and safety of stereotactic Stereotactic
= = acase-control Ty} radiofrequency ablation (SRFA) in the -
SR ™ - radiofrequency
Ew= study ~ treatment of subcardiac hepatocellular !
G © - ablation
(20 carcinoma (HCC).
=% to assess the effectiveness, feasibility, and ultrasound (US)-
B & Anpilot clinical . tolerability of ultrasound-guided percutaneous guided
2 § study ®  microwave ablation (MWA) for the treatment of  percutaneous
&N caudate lobe hepatocellular carcinoma (HCC). microwave ablation
. A randomised study was used to assess the
35 - I percutaneous
3 . effectiveness of percutaneous acetic acid .
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2 —  retrospective impact of interventional treatment on HIV-1 Tat interventional
5 & stS d 3 interactive protein 2/Tat interactive protein 30 thera
= Y (HTATIP2/TIP30), B7-H4, and the short-term Py
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To analyse and appraise the role of
interventional radiology in the management of
such cases by evaluating several elements of
each approach, such as the influence on survival
rates, recurrence, tumour response, and
complications.

a systematic
review

Molla et al
2014 [17]

Despite the fact that RFA-PEI appeared to be
superior in terms of OS for HCC patients with
compensated livers, current evidence contained
moderate to significant heterogeneity, making it

difficult to draw a firm conclusion regarding LRF
and CTN therapeutic management.

In this randomised trial, MWA produced bigger
ablation zones than RFA. However, with identical
ablation zone morphologies (reported as a short
to big diameter ratio), technical success, and local
tumour development rate in liver tumours
measuring 1.5 to 4 cm. We found no significant
difference in the rate of complications, median
time to progression, or overall survival after a
mean 2-year follow-up, despite the fact that both
modalities might be a potential therapeutic choice
for this tumour size group.

Subcardiac tumour SRFA is as safe and effective
as tumours distant from the heart.

Percutaneous MWA with US guidance was a safe
and effective treatment. It is a promising
alternative therapy for caudate lobe-originating
HCC.

PAAI and RFA show comparable effectiveness in
the treatment of minor HCC. In cases when RFA
is unavailable or prohibitive, PAAI might be a
cost-effective alternative.

Ten-year survival following surgical microwave
ablation for HCC is projected in roughly 24% of
patients, despite the fact that nearly two-thirds of
our 10-year surviving patients had recurrence.
Close postoperative surveillance and further
curative therapy for recurrence are critical for
enhancing long-term survival.

Interventional treatment for primary
hepatocellular carcinoma has a good short-term
curative outcome. It can lower serum
HTATIP2/TIP30 and B7-H4 levels while
improving liver function and patient quality of
life, extending survival time. It has a high
research value and merits further investigation.

MWA and CRA groups had equal results when
compared to RFA. The PEI and LSA groups had
less difficulties. PEI with RFA proved to be more

successful, although it was associated with a
greater risk of problems. To corroborate the
foregoing findings, well-designed randomised
controlled studies are required.

Although both cryoablation and RFA were
similarly safe and effective, with identical 5-year
survival rates, cryoablation resulted in much
reduced local tumour progression than RFA.

Existing statistics suggest the value of a
multidisciplinary approach to HCC treatment. To
offer unambiguous indication recommendations
for each approach, large randomised controlled
trials are required.
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Radiofrequency ablation (RFA) and cryoablation are
considered successful curative treatment options for
hepatocellular carcinoma (HCC). In order to compare the two
techniques, Wang et al. This research evaluated the
therapeutic effectiveness of percutaneous cryoablation to
RFA in cirrhotic individuals with HCC measuring 4 cm and
no more than two tumours [7]. The primary technique
efficacy rate, LTP, distant intrahepatic recurrence,
comorbidities, overall survival, and tumor-free survival did
not differ significantly between the two groups. To our
knowledge, this is the biggest prospective, multicenter
randomised trial comparing these two HCC therapy
approaches. Another nonrandomized trial compared the
results of cryoablation versus RFA for hepatic malignancies
such as HCC and metastatic liver cancers [24, 25]. A meta-
analysis based on these studies revealed that RFA was
considerably superior to cryoablation in terms of
complications and LTP [26], however it had been observed
that problems following cryoablation were related to the total
ablation or freeze volume [27, 28].

Luo et al. also compared the therapeutic effects of multiple
ablative techniques in their systematic review and meta-
analysis [16]. They discovered that the effects of MWA and
CRA looked to be similar to those of RFA, however there
were lower rates of LTR and greater rates of CTA in big
tumours compared to RFA (P 0.05). CTA rates were lower in
PEI patients (odds ratio [OR] 0.16, 95% confidence interval
[CI] 0.06-0.42) and higher in PEI + RFA patients (OR 2.28,
95% CI 1.19-3.60), with an increased incidence of fever (P
0.05). LSA was associated with decreased CTA rates (OR
0.32, 95% CI 0.13-0.81) and overall survival (hazard ratio
1.47, 95% CI 1.01-2.15), as well as less comorbidities.
Kazutaka and colleagues [29]. The PEI-RFA group had
bigger regions of coagulated necrosis (34 29.3 cm3) than the
RFA group (6.5 3.6 cm3; P 0.0001). The volume of
coagulated necrosis was substantially and positively
associated with the amount of ethanol injected into the
tumour, but not with the energy need. As a result, when using
PEI-RFA in high-risk regions, such as near arteries or other
vital organs, ethanol infusion reduces RFA energy, sparing
the surrounding tissues. However, according to Luo et al.
Fever was observed to be more common following PEI-RFA
than after RFA in one research [16]. In a Japanese research
[30], however, the tumour in CRA patients was adjacent to
the hollow viscera, such as the gallbladder, or an essential
structure, such as the hepatic hilum, was not mentioned in the
thermal ablation group. Furthermore, lesser LTR in the CRA
group was recorded in the RFA/MWA group for tumours
with a diameter higher than 2 cm in the same research. In
terms of complications, myoglobulinemia was not reported
during RFA but occurred in 3 of 33 CRA operations [31].

In the treatment of hepatocellular cancer, Paul et al. compared
the effectiveness of percutaneous acetic acid (PAAI) to that
of radiofrequency ablation (RFA) (HCC) [19]. They
discovered that PAAI and RFA had comparable cumulative
overall survival. Furthermore, the tumour response rate to

PAAI was comparable to that of RFA. However, they
discovered that employing PAAI required more sessions than
RFA to cure HCC. Lin et al. also reported the need for further
PAAI therapy sessions [32]. Paul et al.'s tumour response rate
after PAAI [19]. The research was 75% complete. There are
no studies on the use of PAAI only on similar-sized HCCs in
the literature. A combination of TACE and PAAI vyielded
response rates of 100% and 95% in HCCs 5 cm [33, 34].

Peng et al. found that percutaneous MWA showed
satisfactory therapeutic efficacy for local cancer control [23].
Nevertheless, the percutaneous MWA treatment was found to
be inadequate in four patients. CEUS, CT, or MRI indicated
that percutaneous MWA produced complete necrosis of
tumors on the other 28 (87.5%) patients and thus successfully
prevented LTP. Studies have shown that tumor ablation in the
caudate lobe would be more affected by the heat-sink effect
because of the proximity of the lobe to the hepatic veins and
the IVC [35]. It is challenging to increase the ablative margin
for tumors in the caudate lobe because of the complex
surrounding tissues. Portal vein tumor thrombus was treated
by TACE combined with sorafenib, and during follow-up, the
tumor thrombus was reduced significantly. Some scholars
have already reported that TACE and sorafenib could
improve OS for HCC patients with tumor thrombus [36].

Schullian et al. conducted a prior case-control research to
assess the safety and efficacy of stereotactic radiofrequency
ablation (SRFA) for the treatment of subcardiac
hepatocellular carcinoma (HCC) [20]. They discovered no
statistically significant difference in terms of significant
complications (p = 0.76), primary and secondary efficacy (p
=0.93 and 0.23, respectively), local recurrence (p = 0.25), OS
(p = 0.28, in terms of singular HCC), and DFS (p = 0.89, in
terms of singular HCC) between cases and controls. These
findings are significant because they demonstrate that
patients with subcardiac tumours should still be offered the
operation and that the consent process for tumours located far
from the heart should be identical. They also found a low
complication rate, which might be attributed to higher tumour
sizes and the treatment of many tumours in a single session.
The surgical literature, on the other hand, reveals higher
levels of postoperative morbidity ranging from 5 to 45% [37].
They treated tumours in 95.6% of instances with complete
removal of tumour enhancement in the first session and
99.1% following retreatment, with a 7% local recurrence rate
and no significant difference compared to the control group.

It was reported previously that hyperosmotic saline-enhanced
radiofrequency and microwave ablation had the same results
in treating hepatocellular carcinoma and colorectal liver
metastasis [38]. These results were obtained by Radosevic et
al. [18]. They also discovered that MWA produced bigger
ablation zones than RFA, while having identical ablation
zone morphologies (reported as a short to large diameter
ratio) and a similar technical success and local tumour growth
rate in liver tumours ranging in size from 1.5 to 4 cm.
However, even with traditional RFA devices, local tumour
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progression is less than 1% in tumours under 2 cm [39, 40],
and in liver tumours larger than 4 or 5 cm may result in an
unacceptable incidence of local tumour progression,
occasionally exceeding 60% in classical references [39, 40].

Tilborg et al. [41] discovered that biliary complications
(biloma/biliary leakage, biliary blockage, and bilio-pleural
fistula) were more common following peribiliary-MWA
(57%) vs. peribiliary-RFA (3%), in a retrospective
investigation of 774 colorectal metastases treated with MWA
or RFA in 243 patients. These large disparities did not
diminish with operator experience, suggesting that MWA
was initially regarded as less safe than RFA due to the less
predicted ablation zone shape [42].

In contrast to Radosevic et al. [18], Zhimin et al. [14]
conducted a prior systematic study on the efficacy and safety
of radiofrequency and microwave ablation in the treatment of
HCC. In cohort studies, microwave ablation exhibited a lower
rate of local tumour development than radiofrequency
ablation (OR = 0.78, 95% CI 0.64-0.96, P =.02). In cohort
studies, the complete ablation rate of microwave ablation was
greater than that of radiofrequency ablation (OR = 1.54, 95%
Cl 1.05-2.25, P =.03). There was no statistically significant
difference between the two groups in terms of overall survival
or disease-free survival. A meta-analysis revealed no
statistically significant difference in the primary problems of
microwave and radiofrequency ablation.

CoNcLusION

Following a thorough assessment of the literature, we
determined that in the ablation therapy of hepatocellular
carcinoma nodules, microwave ablation had greater complete
ablation and lower local tumour growth than radiofrequency
ablation. Mwa is preferable in big tumours (up to 6 cm), while
cryoablation is recommended in recurring disease. MWA and
cryoablation are recommended to RFA in perivascular
disease due to a lower heat-sink effect. Chemoablation can be
performed on lesions as small as 3 cm. Multifocal lesions
(>3), tace, debs, and tare are to be employed in the
intermediate stage.

ACKNOWLEDGMENTS: Many thanks to Dr. Qaed Salem
Alhammami: Consultant & Assistant Professor of
Radiologist, Najran University, Saudi Arabia, for his
continuous help, support and encouragement to complete this
work.

CONFLICT OF INTEREST: None
FINANCIAL SUPPORT: None
ETHICS STATEMENT: None

REFERENCES

1.  Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM.
Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008.
Int J Cancer. 2010;127(12):2893-917. doi:10.1002/ijc.25516

2. N'Kontchou G, Mahamoudi A, Aout M, Ganne-Carrié N, Grando V,
Coderc E, et al. Radiofrequency ablation of hepatocellular carcinoma:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

long-term results and prognostic factors in 235 Western patients with
cirrhosis. Hepatology. 2009;50(5):1475-83. doi:10.1002/hep.23181
Lencioni R. Loco-regional treatment of hepatocellular carcinoma.
Hepatology. 2010;52(2):762-73.

Stigliano R, Marelli L, Yu D, Davies N, Patch D, Burroughs AK.
Seeding following percutaneous diagnostic and therapeutic approaches
for hepatocellular carcinoma. What is the risk and the outcome?
Seeding risk for percutaneous approach of HCC. Cancer Treat Rev.
2007;33(5):437-47.

Chinnaratha MA, Chuang MY, Fraser RJ, Woodman RJ, Wigg AJ.
Percutaneous thermal ablation for primary hepatocellular carcinoma: A
systematic review and meta-analysis. J Gastroenterol Hepatol.
2016;31(2):294-301.

Yang B, Zan RY, Wang SY, Li XL, Wei ML, Guo WH, et al.
Radiofrequency ablation versus percutaneous ethanol injection for
hepatocellular carcinoma: a meta-analysis of randomized controlled
trials. World J Surg Oncol. 2015;13:96.

Wang C, Wang H, Yang W, Hu K, Xie H, Hu KQ, et al. Multicenter
randomized controlled trial of percutaneous cryoablation versus
radiofrequency ablation in hepatocellular carcinoma. Hepatology.
2015;61(5):1579-90.

Bruix J, Llovet JM. Major achievements in hepatocellular carcinoma.
Lancet. 2009;373(9664):614-6.

Jorob TH, Prince AM, EL-gendy SM, Houseini ME. Novel potential
therapeutic role of Interleukins 2&12 and taurine combination against
human hepatoma cells propagated EX-Vivo. J Adv Pharm Res.
2019;9(3):136-44.

Almalki GH, Rabah S, Said Arafa NM, Bahshwan SM.
Immunohistochemical evaluation of the euphorbia inarticulata extract
on liver and kidney tissues in hepatocellular carcinoma rats.
Pharmacophore. 2022;13(2):33-40.

Groeschl RT, Wong RK, Quebbeman EJ, Tsai S, Turaga KK, Pappas
SG, et al. Recurrence after microwave ablation of liver malignancies: a
single institution experience. HPB (Oxford). 2013;15(5):365-71.
Gupta P, Maralakunte M, Kumar-M P, Chandel K, Chaluvashetty SB,
Bhujade H, et al. Overall survival and local recurrence following RFA,
MWA, and cryoablation of very early and early HCC: a systematic
review and Bayesian network meta-analysis. Eur Radiol.
2021;31(7):5400-8.

Yeow M, Zhao JJ, Fong KY, Wong J, Tan AYH, Kam JH, et al.
Radiofrequency Ablation Versus Repeat Hepatectomy for Recurrent
Hepatocellular Carcinoma: A Systematic Review and Meta-Analysis.
World J Surg. 2022;46(11):2778-87. doi:10.1007/s00268-022-06691-x
Dou Z, Lu F, Ren L, Song X, Li B, Li X. Efficacy and safety of
microwave ablation and radiofrequency ablation in the treatment of
hepatocellular carcinoma: A systematic review and meta-analysis.
Medicine (Baltimore).
2022;101(30):e29321. doi:10.1097/MD.000000000002932

Lu DE, Cheng SW, Lin YS, Tu MW, Lee CH, Chen C, et al.
Combination of radiofrequency ablation and percutaneous ethanol
injection versus radiofrequency ablation alone for hepatocellular
carcinoma: a systematic review and meta-analysis. Ann Hepatol.
2022;27(5):100729. doi:10.1016/j.achep.2022.100729

Luo W, Zhang Y, He G, Yu M, Zheng M, Liu L, et al. Effects of
radiofrequency ablation versus other ablating techniques on
hepatocellular carcinomas: a systematic review and meta-analysis.
World J Surg Oncol. 2017;15(1):126. doi:10.1186/s12957-017-1196-2
Molla N, AlMenieir N, Simoneau E, Aljiffry M, Valenti D, Metrakos
P, et al. The role of interventional radiology in the management of
hepatocellular ~ carcinoma. Curr  Oncol.  2014;21(3):e480-92.
doi:10.3747/c0.21.1829

Radosevic A, Quesada R, Serlavos C, Sanchez J, Zugazaga A, Sierra
A, etal. Microwave versus radiofrequency ablation for the treatment of
liver malignancies: a randomized controlled phase 2 trial. Sci Rep.
2022;12(1):316. doi:10.1038/s41598-021-03802-x

Paul SB, Acharya SK, Gamanagatti SR, Sreenivas V, Shalimar S,
Gulati MS. Acetic acid versus radiofrequency ablation for the treatment
of hepatocellular carcinoma: A randomized controlled trial. Diagn
Interv Imaging. 2020;101(2):101-10. doi:10.1016/j.diii.2019.06.011
Schullian P, Johnston EW, Putzer D, Eberle G, Laimer G, Bale R.
Stereotactic radiofrequency ablation of subcardiac hepatocellular

'Archives of Pharmacy Practice | Volume 14 | Issue 1 | January — March 2023




21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

3L

Alhammami et al.: Role of Interventional Radiology in Management of Hepatocellular Carcinoma: Systematic Review

carcinoma: a case-control study. Int J Hyperthermia. 2019;36(1):876-
85. doi:10.1080/02656736.2019.1648886

Ryu T, Takami Y, Wada Y, Hara T, Sasaki S, Saitsu H. Actual 10-Year
Survival After Surgical Microwave Ablation for Hepatocellular
Carcinoma: A Single-Center Experience in Japan. Ann Surg Oncol.
2019;26(12):4126-33. doi:10.1245/510434-019-07646-8

Zheng ZJ, Fu J, Zhi F, Liu WJ, Guo YJ, Zhu DD, et al. The effects of
interventional therapy on serum HTATIP2/TIP30, B7-H4 and short-
term curative effect in primary hepatocellular carcinoma. Eur Rev Med
Pharmacol Sci. 2018;22(20):6778-83.

Peng Y, Cui D, Li W, Ding M, Shi Y, Wang T, et al. Ultrasound-guided
percutaneous microwave ablation for hepatocellular carcinoma
originating in the caudate lobe: A pilot clinical study. J Cancer Res
Ther. 2021;17(3):764-70.

Pearson AS, 1zzo F, Fleming RY, Ellis LM, Delrio P, Roh MS, et al.
Intraoperative radiofrequency ablation or cryoablation for hepatic
malignancies. Am J Surg. 1999;178(6):592-9.

Adam R, Hagopian EJ, Linhares M, Krissat J, Savier E, Azoulay D, et
al. A comparison of percutaneous cryosurgery and percutaneous
radiofrequency for unresectable hepatic malignancies. Arch Surg.
2002;137(12):1332-9.

Huang YZ, Zhou SC, Zhou H, Tong M. Radiofrequency ablation versus
cryosurgery ablation for hepatocellular carcinoma: a meta-analysis.
Hepatogastroenterology. 2013;60(125):1131-5.

Wang C, Lu Y, Chen Y, Feng Y, An L, Wang X, et al. Prognostic
factors and recurrence of hepatitis B-related hepatocellular carcinoma
after argon-helium cryoablation: a prospective study. Clin Exp
Metastasis. 2009;26(7):839-48.

Tait IS, Yong SM, Cuschieri SA. Laparoscopic in situ ablation of liver
cancer with cryotherapy and radiofrequency ablation. Br J Surg.
2002;89(12):1613-9.

Kurokohchi K, Deguchi A, Masaki T, Yoneyama H, Himoto T,
Miyoshi H, et al. Comparative study of the effects of percutaneous
ethanol injection and radiofrequency ablation in cases treated with a
straight or expandable electrode. Oncol Rep. 2007;18(5):1275-9.

Ei S, Hibi T, Tanabe M, Itano O, Shinoda M, Kitago M, et al.
Cryoablation provides superior local control of primary hepatocellular
carcinomas of >2 cm compared with radiofrequency ablation and
microwave coagulation therapy: an underestimated tool in the toolbox.
Ann Surg Oncol. 2015;22(4):1294-300.

Dunne RM, Shyn PB, Sung JC, Tatli S, Morrison PR, Catalano PJ, et
al. Percutaneous treatment of hepatocellular carcinoma in patients with

32.

33.

35.

36.

37.

39.

40.

41.

42.

cirrhosis: a comparison of the safety of cryoablation and
radiofrequency ablation. Eur J Radiol. 2014;83(4):632-8.

Lin SM, Lin CJ, Lin CC, Hsu CW, Chen YC. Randomised controlled
trial comparing percutaneous radiofrequency thermal ablation,
percutaneous ethanol injection, and percutaneous acetic acid injection
to treat hepatocellular carcinoma of 3 cm or less. Gut. 2005;54(8):1151-
6.

Huo TI, Huang YH, Wu JC, Lee PC, Chang FY, Lee SD. Comparison
of percutaneous acetic acid injection and percutaneous ethanol
injection for hepatocellular carcinoma in cirrhotic patients: a
prospective study. Scand J Gastroenterol. 2003;38(7):770-8.

Ohnishi K, Yoshioka H, Ito S, Fujiwara K. Treatment of nodular
hepatocellular carcinoma larger than 3 cm with ultrasound-guided
percutaneous acetic acid injection. Hepatology. 1996;24(6):1379-85.
Kariyama K, Nouso K, Wakuta A, Kishida M, Nishimura M, Wada N,
et al. Percutaneous radiofrequency ablation for treatment of
hepatocellular carcinoma in the caudate lobe. AJR Am J Roentgenol.
2011;197(4):W571-5.

Pan T, Li XS, Xie QK, Wang JP, Li W, Wu PH, et al. Safety and
efficacy of transarterial chemoembolization plus sorafenib for
hepatocellular carcinoma with portal venous tumour thrombus. Clin
Radiol. 2014;69(12):e553-61.

Jin S, Fu Q, Wuyun G, Wuyun T. Management of post-hepatectomy
complications. World J Gastroenterol. 2013;19(44):7983-91.

Mardi K, Sarohi M. Hepatoid adenocarcinoma of gallbladder: A
mimicker of hepatocellular carcinoma. Clin Cancer Investig J.
2021;10(6):333-5.

Bruix J, Sherman M. AASLD Practice Guideline. Management of
hepatocellular carcinoma. Hepatology. 2011;53:1020-2.
d0i:10.1002/hep.20933

Mulier S, Ni Y, Jamart J, Ruers T, Marchal G, Michel L. Local
recurrence after hepatic radiofrequency coagulation: multivariate meta-
analysis and review of contributing factors. Ann Surg.
2005;242(2):158.

van Tilborg AA, Scheffer HJ, de Jong MC, Vroomen LG, Nielsen K,
van Kuijk C, et al. MWA Versus RFA for Perivascular and Peribiliary
CRLM: A Retrospective Patient- and Lesion-Based Analysis of Two
Historical Cohorts. Cardiovasc Intervent Radiol. 2016;39(10):1438-
46.

Vogl TJ, Nour-Eldin NA, Hammerstingl RM, Panahi B, Naguib NNN.
Microwave Ablation (MWA): Basics, Technique and Results in
Primary and Metastatic Liver Neoplasms - Review Article. Rofo.
2017;189(11):1055-66.

Archives of Pharmacy Practice | Volume 14 | Issue 1 | January — March 2023 -




