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Introduction and objectives: The role of hepatologists in the management of hepatocellular carcinoma
(HCC) is not well defined. We conducted a cross-sectional study to assess the feasibility of hepatology-

Patients: We evaluated 107 patients with newly diagnosed HCC, undergoing locoregional therapy as the
first therapy between January 2017 and February 2019.

Results: The hepatologist directly participated in most of the microwave ablations. This descriptive cross-
sectional study reveals the feasibility of the hepatologist-directed thermal ablation therapy, with decent
outcome including response rate.

Conclusions: Hepatologists can play a key role in the management of HCC in the current era of multidis-
ciplinary team approach. Training fellows in performing ultrasound guided thermal ablation techniques

would be one step forward in this direction.
© 2020 Fundacioén Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

There have been global efforts to manage hepatocellular car-
cinoma (HCC) cases in a multidisciplinary team setting [1]. More
recently, this has been broadened to the concept of ‘Transplant
Oncology’: multiple disciplines of transplantation medicine and
oncology for the comprehensive management and research of
hepatobiliary tumors are encompassed [1-7]. Involvement of hep-
atologists in the management of HCC would lead to reduction in
mortality [7]. However, the role of hepatologists in the setting HCC
continues to remain uncertain.

We published preliminary data on hepatology-directed HCC
treatment using ultrasound-guided thermal ablation technique
which one the authors (Tomohiro Tanaka), a hepatologist,
directly administered [6]. We now present our data of the
cross-sectional study on hepatology-directed management of
HCC.

* Corresponding author.
E-mail address: tomohiro-tanaka@uiowa.edu (T. Tanaka).

https://doi.org/10.1016/j.aochep.2020.05.004

2. Methods

We conducted a descriptive cross-sectional study of 107
patients with newly diagnosed HCC, undergoing locoregional ther-
apy (LRT) as a first therapy and one follow up imaging. Those
who underwent other treatment modalities for HCC (such as
surgical resection or systemic chemotherapy) or those who did
not have the first follow up imaging within 3 months after
LRT were not included. LRT included microwave ablation, Trans
arterial chemoembolization, Trans arterial radioembolization or
Stereotactic body radiation therapy done in an academic tertiary
institution with a multi-organ transplant program in the U.S.
Midwest between January 2017 to February 2019. There were
three referral pathways: an internal referral from hepatologists to
oncologists (H/O-group, n=62), outside referral directly to oncol-
ogists (O-group, n=24), and hepatologist-directed management
(H-group, n=21). We have multiple channel of referrals, and gen-
erally the service which received the referrals manage the initial
management of HCC.

The hepatologist (Tomohiro Tanaka) performed all microwave
ablations in H-group. Those ablative procedures were provided as a
corroborative work with the Division of Interventional Radiology:
Professional charges were divided equally amongst the two ser-
vices according to the primary practitioner; the rest of the LRTs
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Table 1
Patient characteristics.

Demographics

All patients (n=107)

H group (n=21)

Age in years 63 (35-92)
Gender

Male 85 (79%)

Female 23(21%)
Race

White 94 (87%)

Black 6 (6%)

Asian 5(5%)

Hispanic/others 3(3%)
Primary diagnosis

Alcohol 9(8%)

Autoimmune 1(1%)

Hepatitis B 9(8%)

Hepatitis C 55(51%)

NASH 28 (26%)

PBC 2 (2%)

Cryptogenic 4 (4%)
Child Pugh score

A 84 (78%)

B 24 (22%)
BCLC staging

0 12 (11%)

1 55 (51%)

2 31 (29%)

3 9(8%)
CLIP staging

0 53 (50%)

1 39 (37%)

2 14 (13%)

3 1(1%)
MELD-Na 6(6-26)
Alpha-fetoprotein (ng/mL) 10 (1-965)
Tumor number 1(1-6)
Largest tumor size (mm) 28 (3-80)
Milan criteria

Within Milan 75 (90%)

Outside Milan 32 (30%)
UCSF criteria

Within UCSF 91 (84%)

Beyond UCSF 16 (15%)

90 (15-252)

Time from diagnosis till first procedure in days (range)
Treatment modality

Microwave ablation 23 (21%)

Trans-arterial chemoembolization 71 (66%)

Radiation 5(5%)

Trans-arterial radioembolization 8 (7%)
Rate of response per mRECIST

CR/PR 78 (73%)

SD/PD 29 (27%)
MDTC

No 30 (22%)

Yes 77 (73%)
Liver transplant referral

No 37 (35%)

Yes 70 (65%)

62 (35-79)

20 (95%)
1(5%)
53 (22-114)

21 (100%)

(=}

8 (38%)
13 (62%)

Abbreviations: hepatologist-directed management (H-group), Nonalcoholic steatohepatitis (NASH), Primary Biliary Cholangitis (PBC), Barcelona clinic liver cancer (BCLC),
University of California San Francisco (UCSF), modified response evaluation criteria in solid tumor (mRECIST), Complete Response (CR), Partial Response (PR), Stable Disease

(SD), Progressive Disease (PD).

were performed either by interventional radiology or radiation
oncology [6]. Response was evaluated by modified response eval-
uation criteria in solid tumor (mRECIST) [8].

As documented elsewhere [6], the hepatologist performing
thermal ablation (TT), completed a Gastroenterology/Hepatology
fellowship at a high-volume tertiary care center in Japan [9], which

included hands-on teaching of ablative techniques for liver tumors
under the direct supervision of experienced hepatologists. TT had
completed over 120 ablations upon completion of this 3-year fel-
lowship, and got certified for independent practice in performing
the procedures. This certification was accepted by the University of
lowa Credentialing Committee in December 2016.
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A multidisciplinary team conference (MDTC) to conduct
evidence-based discussion for the management of hepato-
pancreato-biliary tumors was established in our institutionin 2012.
The committee consists of hepatobiliary surgeons (who also per-
form liver transplantations), hepatologists, medical oncologists,
body imaging radiologists, interventional radiologists, and radia-
tion oncologists. Most HCC patients included in our study were
presented at this weekly MDTC, but some patients were discussed
with the sub-specialists outside the setting of MDTC. This current
study was approved by the University of lowa institutional review
board (#201708797).

3. Results

The characteristics of the patients are summarized in Table 1.
The hepatologist performed 21 cases of MWA for HCC, out of all the
107 cases who underwent LRT. In H-group, 76% were in Barcelona
clinic liver cancer (BCLC) stage 0-1, 90% were within Milan criteria,
95% were within University of California San Francisco (UCSF) cri-
teria, 81% cases were discussed in MDTC, and 62% were refeed for
liver transplantation. None of the patients in this group experienced
adverse events associated with the ablation. Follow up imaging
showed 95% (20/21) achieved a complete or partial response, most
of which (92%) was complete response.

4. Discussion

The establishment of a multidisciplinary team approach for
management of HCC is crucial [1]. One of the goals would be
to set-up a multidisciplinary HCC clinic [5], or at least have
a regular discussion as a multidisciplinary team regarding the
management of HCC patients [3,4]. Given the emerging idea of
transplant oncology, hepatologists are expected to play a major role
in the management of HCC [2]. Our cross-sectional study described
favorable profile of the patients that were dealt with the direct
involvement of hepatologists, thus suggesting that the involve-
ment of hepatologists can lead to better access to appropriate HCC
management down the road.

Our data shows a potential extension of the role of hepatolo-
gists in HCC treatment. The direct participation of hepatologists
in HCC treatment would be innovational if they are trained feasi-
bly in performing thermal ablation for hepatomas, alike in Asia.
Gl/Hepatology fellows in North America are trained to perform
ultrasound-guided liver biopsies. The technical skills are similar
between liver biopsy and thermal ablation in terms of localization
by ultrasound and handling of the needle. The most important part
of training for ablation is the precise localization of the needle tip
under image guidance [10]. We would like to propose training of
Gl/hepatology fellows in collaboration with interventional radiol-
ogy, after certain numbers of liver biopsies are performed under
ultrasound guidance. Further discussions would be warranted to
determine the actual numbers of ablative procedures required by
a trainee to be an independent practitioner. After establishing this
training pathway, our observation should support that it benefits
patient with HCC in a variety of ways.

We would also like to emphasize the role of transplant oncology
in HCC prevention. Outreach in the community including primary
and secondary care institutions to improve hepatoma screening
strategy in certain risk population is an urgent task [11], and we
believe this approach should be mainly driven by hepatologists
practicing in the community.

We note one of the most important drawbacks of this
study arises from its cross-sectional nature including lack of

longitudinal data which limits the establishment of causal rela-
tionship and antecedent-consequent bias. Thus, the result did not
support directly the technical/administrative superiority of the
hepatologist-directed thermal ablation over that by interventional
radiologists.

Overall, hepatologist-directed thermal ablative therapy for HCC
could be an innovative strategy potentially to improve patient
access to loco-regional therapy and treatment rates, as well as
to improve liver transplant referral pathway and maintenance on
waitlist. Hepatologists can play a key role in the management of
HCC in the current era of multidisciplinary team approach. Train-
ing GI/hepatology fellow in performing ultrasound guided thermal
ablation techniques would be one step forward in this direction.

Abbreviations
HCC hepatocellular carcinoma
LRT locoregional therapy

mRECIST modified response evaluation criteria in solid tumor

MDTC  multidisciplinary team conference
MELD  The Model for End-Stage Liver Disease
BCLC Barcelona clinic liver cancer

UCSF University of California San Francisco

Author contributions

TT: Study concept and design; interpretation of data; statisti-
cal analysis; drafting of the manuscript. DA: Acquisition of data;
drafting of the manuscript. SS, SL and MK: Critical revision of the
manuscript for important intellectual content.

Conflict of interest

None of the authors have any potential conflicts (financial, pro-
fessional, or personal) relevant to the manuscript.

References

[1] Soares KC, Cosgrove DC, Herman JM, Pawlik TM. Multidisciplinary
clinic in the management of hepatocellular carcinoma. Ann Surg Oncol
2014;21(4):1059-61.

[2] Hibi T, Sapisochin G. What is transplant oncology? Surgery 2019;165(2):281-5.

[3] Barone C, Koeberle D, Metselaar H, Parisi G, Sansonno D, Spinzi G. Multidisci-
plinary approach for HCC patients: hepatology for the oncologists. Ann Oncol
2013;24(Suppl. 2):ii15-23.

[4] Chang TT, Sawhney R, Monto A, Davoren ]B, Kirkland ]G, Stewart L, et al.
Implementation of a multidisciplinary treatment team for hepatocellular can-
cer at a Veterans Affairs Medical Center improves survival. HPB (Oxford)
2008;10(6):405-11.

[5] Agarwal PD, Phillips P, Hillman L, Lucey MR, Lee F, Mezrich JD, et al. Multidisci-
plinary management of hepatocellular carcinoma improves access to therapy
and patient survival. ] Clin Gastroenterol 2017;51(9):845-9.

[6] Ansari MS, Tanaka T, Laroia ST, Sun S. Feasibility of hepatology-directed
microwave ablation in management of hepatocellular carcinoma in North
America: a pilot project. Ann Hepatol 2019;18(1):11-3.

[7] Serper M, Taddei TH, Mehta R, D’Addeo K, Dai F, Aytaman A, et al. Association
of provider specialty and multidisciplinary care with hepatocellular carcinoma
treatment and mortality. Gastroenterology 2017;152(8):1954-64.

[8] Lencioni R, Llovet JM. Modified RECIST (mRECIST) assessment for hepatocellu-
lar carcinoma. Semin Liver Dis 2010;30(1):52-60.

[9] Tsuchiya K, Asahina Y, Tamaki N, Yasui Y, Hosokawa T, Ueda K, et al. Risk
factors for exceeding the Milan criteria after successful radiofrequency abla-
tion in patients with early-stage hepatocellular carcinoma. Liver Transpl
2014;20(3):291-7.

[10] Lee DH, Lee JM. Recent advances in the image-guided tumor ablation of
liver malignancies: radiofrequency ablation with multiple electrodes, real-
time multimodality fusion imaging, and new energy sources. Korean J Radiol
2018;19(4):545-59.

[11] Singal AG, Tiro JA, Murphy CC, Marrero JA, McCallister K, Fullington H,
et al. Mailed outreach invitations significantly improve HCC surveillance
rates in patients with cirrhosis: a randomized clinical trial. Hepatology
2019;69(1):121-30.


http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0060
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0065
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0070
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0075
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0080
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0085
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0090
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0095
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0100
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0105
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110
http://refhub.elsevier.com/S1665-2681(20)30050-8/sbref0110

	Performing thermal ablations for hepatomas – is it a worthy skill for hepatologists?
	1 Introduction
	2 Methods
	3 Results
	4 Discussion
	Author contributions
	Conflict of interest
	References


