
World Journal of
Hepatology

ISSN 1948-5182 (online)

World J Hepatol  2021 May 27; 13(5): 522-619

Published by Baishideng Publishing Group Inc



WJH https://www.wjgnet.com I May 27, 2021 Volume 13 Issue 5

World Journal of 

HepatologyW J H
Contents Monthly Volume 13 Number 5 May 27, 2021

OPINION REVIEW

COVID-19 and the liver: What do we know so far?522

Nasa P, Alexander G

MINIREVIEWS

Direct, remote and combined ischemic conditioning in liver surgery533

Stankiewicz R, Grąt M

ORIGINAL ARTICLE

Clinical and Translational Research

Bile acid indices as biomarkers for liver diseases II: The bile acid score survival prognostic model543

Alamoudi JA, Li W, Gautam N, Olivera M, Meza J, Mukherjee S, Alnouti Y

Case Control Study

Gut dysbiosis is associated with poorer long-term prognosis in cirrhosis557

Maslennikov R, Ivashkin V, Efremova I, Alieva A, Kashuh E, Tsvetaeva E, Poluektova E, Shirokova E, Ivashkin K

Retrospective Study

Combination of type IV collagen 7S, albumin concentrations, and platelet count predicts prognosis of non-
alcoholic fatty liver disease

571

Kawanaka M, Nishino K, Ishii K, Tanikawa T, Urata N, Suehiro M, Sasai T, Haruma K, Kawamoto H

Surgical treatment outcomes of primary hepatic sarcomas: A single-center experience584

Kim SJ, Rhu J, Kim JM, Choi GS, Joh JW

META-ANALYSIS

Endoscopic retrograde cholangiopancreatography drainage for palliation of malignant hilar biliary 
obstruction — stent-in-stent or side-by-side? A systematic review and meta-analysis

595

de Souza GMV, Ribeiro IB, Funari MP, de Moura DTH, Scatimburgo MVCV, de Freitas Júnior JR, Sánchez-Luna SA, 
Baracat R, de Moura ETH, Bernardo WM, de Moura EGH

CASE REPORT

Acquired hepatocerebral degeneration in a metastatic neuroendocrine tumor long-term survivor — an 
update on neuroendocrine neoplasm’s treatment: A case report

611

Mirallas O, Saoudi N, Gómez-Puerto D, Riveiro-Barciela M, Merino X, Auger C, Landolfi S, Blanco L, Garcia-Burillo A, 
Molero X, Salcedo-Allende MT, Capdevila J



WJH https://www.wjgnet.com II May 27, 2021 Volume 13 Issue 5

World Journal of Hepatology
Contents

Monthly Volume 13 Number 5 May 27, 2021

ABOUT COVER

Editorial Board Member of World Journal of Hepatology, Stephen DH Malnick, MA (Oxon), MBBS (Lond), MSc, 
AGAF Clinical Associate Professor of Medicine, Department of Internal Medicine C, Kaplan Medical Center, 
Rehovot 76100, Affiliated to The Hebrew University, Jerusalem, Israel. stephen@malnick.net

AIMS AND SCOPE

The primary aim of World Journal of Hepatology (WJH, World J Hepatol) is to provide scholars and readers from 
various fields of hepatology with a platform to publish high-quality basic and clinical research articles and 
communicate their research findings online. 
    WJH mainly publishes articles reporting research results and findings obtained in the field of hepatology and 
covering a wide range of topics including chronic cholestatic liver diseases, cirrhosis and its complications, clinical 
alcoholic liver disease, drug induced liver disease autoimmune, fatty liver disease, genetic and pediatric liver 
diseases, hepatocellular carcinoma, hepatic stellate cells and fibrosis, liver immunology, liver regeneration, hepatic 
surgery, liver transplantation, biliary tract pathophysiology, non-invasive markers of liver fibrosis, viral hepatitis.

INDEXING/ABSTRACTING

The WJH is now abstracted and indexed in PubMed, PubMed Central, Emerging Sources Citation Index (Web of 
Science), Scopus, China National Knowledge Infrastructure (CNKI), China Science and Technology Journal 
Database (CSTJ), and Superstar Journals Database. The WJH’s CiteScore for 2019 is 5.8 and Scopus CiteScore rank 
2019: Hepatology is 22/61.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Li-Li Wang; Production Department Director: Xiang Li; Editorial Office Director: Xiang Li.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Hepatology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5182 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

October 31, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Nikolaos Pyrsopoulos, Ke-Qin Hu, Koo Jeong Kang https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5182/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 27, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5182/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJH https://www.wjgnet.com 584 May 27, 2021 Volume 13 Issue 5

World Journal of 

HepatologyW J H
Submit a Manuscript: https://www.f6publishing.com World J Hepatol 2021 May 27; 13(5): 584-594

DOI: 10.4254/wjh.v13.i5.584 ISSN 1948-5182 (online)

ORIGINAL ARTICLE

Retrospective Study

Surgical treatment outcomes of primary hepatic sarcomas: A single-
center experience

Sang Jin Kim, Jinsoo Rhu, Jong Man Kim, Gyu Seung Choi, Jae-Won Joh

ORCID number: Sang Jin Kim 0000-
0002-0080-176X; Jinsoo Rhu 0000-
0001-9809-8525; Jong Man Kim 
0000-0002-1903-8354; Gyu Seung 
Choi 0000-0001-5476-4610; Jae-Won 
Joh 0000-0003-1732-6210.

Author contributions: Kim SJ is first 
author and participated in 
literature search, data acquisition, 
analysis, and wring manuscript; 
Kim JM is corresponding author 
and participated in research 
design, data analysis, 
interpretation; Rhu J participated 
in data acquisition and analysis; 
Choi GS and Joh JW participated in 
acquisition of data and 
supervision.

Institutional review board 
statement: The study was 
reviewed and approved by the IRB 
of Samsung Medical Center (IRB 
number 2020-09-077).

Informed consent statement: 
Acquiring participant’s consent 
seems to be realistically impossible 
and does not influence integrity of 
research. And there would be no 
reasons that participant would 
deny providing his or her consent; 
research involves no more than 
minimal risk to the patients. 
Therefore, the IRB of Samsung 
Medical Center approved that the 
participant’s consent can be 

Sang Jin Kim, Department of Surgery, Korea University College of Medicine, Seoul, Republic 
of Korea, Division of Hepatobiliopancreas and Transplant Surgery, Korea University Ansan 
Hospital, Ansan 15355, South Korea

Jinsoo Rhu, Jong Man Kim, Gyu Seung Choi, Jae-Won Joh, Department of Surgery, Samsung 
Medical Center, Seoul 06351, South Korea

Corresponding author: Jong Man Kim, MD, PhD, Associate Professor, Department of Surgery, 
Samsung Medical Center, 50 Ilwon Dong Gangnam Gu, Seoul 06351, South Korea. 
yjongman21@gmail.com

Abstract
BACKGROUND 
Primary hepatic sarcoma is a rare tumor originated from mesenchymal tissue. 
There are various pathologic types of primary hepatic sarcoma and the treatment 
outcome of this tumor was usually disappointing. Unlike hepatocellular 
carcinoma, outcome of primary hepatic sarcoma is not well-known due to it’s 
rarity. However, with development of medical technology, surgical treatment 
may lead to better survival.

AIM 
To investigate the surgical outcomes of primary hepatic sarcoma, we gathered 
and analyzed the cases of a single institute.

METHODS 
From August 2001 to September 2016, a total of nine patients were surgically 
treated for primary hepatic sarcoma after exclusion of cases with open and 
closure, early loss to follow-up and sarcomatoid hepatocellular carcinoma and 
sarcomatoid cholangiocellular carcinoma. Baseline characteristics, tumor charac-
teristics such as tumor pathology, size and number, surgical and adjuvant 
treatments were reviewed. Tumor recurrence, and patient survival were analyzed 
with retrospective approach.

RESULTS 
The enrolled participants included five patients with angiosarcoma and four 
patients with undifferentiated sarcoma. All patients experienced tumor recurrence 
at a median of 52 post-operative days. Only two patients survived and the 5-year 
survival rate was 29.6%. One patient with angiosarcoma who received central 
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hepatectomy for primary tumor and received radiofrequency ablation for 
recurrent tumor still lives for 11 years. One patient with undifferentiated sarcoma 
received Rt. lobectomy for primary tumor followed by chemotherapy and 
radiation therapy still lives around 30 mo even though she got additional 
operation for recurrent tumor. Two patients who received living donor liver 
transplantation due to angiosarcoma died. Only adjuvant therapy was associated 
with survival gain (P = 0.002).

CONCLUSION 
Patients with primary hepatic sarcoma may gain survival benefit with surgical 
resection followed by adjuvant therapy, even though the outcome remains 
relatively poor.

Key Words: Liver; Angiosarcoma; Undifferentiated sarcoma; Operation; Survival; 
Recurrence

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This is a retrospective study to analyze the outcomes of primary hepatic 
sarcoma. A total of nine patients were included, five of them are with angiosarcoma 
and four are with undifferentiated sarcoma. While all patients experienced tumor 
recurrence, one patient with angiosarcoma and another patient with undifferentiated 
sarcoma still survive for 11 years and 30 mo respectively, after receiving effective 
local treatment for recurrent tumors. Although the outcome of primary hepatic sarcoma 
is known to be poor, surgical treatment with appropriate adjuvant therapy may support 
the long-term survival.

Citation: Kim SJ, Rhu J, Kim JM, Choi GS, Joh JW. Surgical treatment outcomes of primary 
hepatic sarcomas: A single-center experience. World J Hepatol 2021; 13(5): 584-594
URL: https://www.wjgnet.com/1948-5182/full/v13/i5/584.htm
DOI: https://dx.doi.org/10.4254/wjh.v13.i5.584

INTRODUCTION
Sarcoma is a malignant tumor that usually arises from mesenchymal tissue. Most 
sarcomas originate in the extremities, and the prognosis of sarcoma in these sites is 
well known due to its prevalence[1]. Primary hepatic sarcoma is a rare and aggressive 
tumor with poor outcomes. Most malignant tumors in the liver are hepatocellular 
carcinomas (HCC); hepatic sarcomas represent less than 1%[2]. Hepatic sarcoma has 
various pathologic types, including angiosarcoma, undifferentiated (embryonal) 
sarcoma, leiomyosarcoma, and epithelioid hemangioendothelioma, among others. For 
most of these tumors, the cause is still unknown, and there are usually no specific 
symptoms until abdominal pain presents due to the effect of the mass increasing in 
size[3,4]. The various types, the rarity, and the difficulty in diagnosis of primary 
hepatic sarcoma results in various prognoses, thereby making it difficult to set a 
treatment plan. The aim of our study is to analyze the outcomes of primary hepatic 
sarcoma following surgical resection in a single institute.

MATERIALS AND METHODS
Patient selection
From August 2001 to September 2016, a total of 43 patients underwent surgical 
treatment for primary hepatic sarcoma at Samsung Medical Center, South Korea. 
These patients were selected by searching the word “sarcoma” in liver pathological 
report through all time of our institute. Open and closure, inadequate medical chart, 
and sarcomatoid HCC or cholangiocellular carcinoma cases were excluded. Six early-
follow up loss patients who were treated with resection in our center and then 
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P-Editor: Wang LL transferred to other hospitals were also excluded. Four patients who did not want 
additional therapy and did not come to outpatient clinic were also excluded. Data was 
collected by retrospective approach.

Patient age, sex, and pre-operative blood tests such as total bilirubin, aspartate 
transaminase, alanine aminotransferase, alpha fetoprotein, and CA 19-9 were 
evaluated. Operation types were reviewed, and pathological diagnosis, tumor size and 
number were evaluated. Disease recurrence was evaluated using computed 
tomography or positron emission tomography scan. Patient death was the primary 
end point.

Operation and adjuvant therapies
Operation type was decided by tumor size, location and liver function and the target 
of operation was R0 (microscopically margin-negative) resection. However, patients 
with R1 (macroscopically no remnant tumor, but margin-positive microscopically) and 
R2 (seen remnant tumor) resection were also included in the study population. 
Patients usually received chemotherapy when the pathologic report was diagnosed as 
primary hepatic sarcoma, unless the patient was in poor general condition and could 
not endure chemotherapy. For cases of recurrence or metastasis of cancer at the 
vertebrae, radiation therapy (RT) was performed. Resectable recurrent tumors were 
excised surgically. For small recurrences in the liver, radiofrequency ablation (RFA) 
could also be performed.

Statistical analysis
Baseline characteristics and tumor markers were compared using the Mann-Whitney 
test. Cox proportional hazards regression analysis and the Kaplan-Meier method were 
used to analyze disease-free survival, overall survival and corresponding risk factor. 
The independent variables were age, sex, tumor size and number, tumor markers and 
adjuvant therapy. Disease free-survival and overall survival was compared according 
to pathologic type of sarcoma and adjuvant therapy due to known different prognosis 
of each sarcoma type. Statistical analysis was executed using IBM SPSS-24 statistical 
program (IBM Institute, NY, United States).

RESULTS
Baseline characteristics
After exclusion of open and closure, early loss to follow-up, inadequate medical chart, 
and sarcomatoid HCC or cholangiocellular carcinoma among 43 patients, total nine 
patients with pure hepatic sarcomas were involved in this study (Figure 1). According 
to pathological diagnoses, we divided the patients into an angiosarcoma group (n = 5) 
and an undifferentiated sarcoma group (n = 4, Table 1). Baseline characteristics of each 
group showed no statistical differences in any variables including tumor size, number 
of tumors, and tumor markers (Table 2). Median size of the largest tumor was 13 cm. 
Median age of the patients was 57, and only one patient was pediatric (a 2-year-old 
female).

Angiosarcoma group
Among the five patients with angiosarcoma, only one patient survived. Median 
survival duration was 13 mo, and median disease-free survival was 53 d. Two patients 
(a 57-year-old male and a 52-year-old male, case 1 and 3, respectively) could not 
receive adjuvant chemotherapy due to poor general condition and expired relatively 
early (66 d and 127 d, respectively). The pediatric patient (case 2) underwent living 
donor liver transplantation (LDLT) for angiosarcoma and was diagnosed with 
multiple bone metastasis at the extremities on post-operative day 53. She received six 
cycles of ifosfamide/carboplatin/etoposide chemotherapy and expired at post-
operative 31 mo. Case 5, a 60-year-old male, received LDLT and experienced 
recurrence at the liver and metastasis at the vertebra and rib at post-operative 11 mo. 
He received palliative RT on the bone metastases and expired at post-operative 13 mo.

Case 7, a 62-year-old male who received central hepatectomy for a 2 cm 
angiosarcoma on segment 8, is still alive after 11 years (Figure 2A). The pathologic 
resection margin had no cancer cells, and the tumor was the infiltrative type without 
invasion to any other organs. After operation, the patient experienced recurrence on 
segment 2 with a 0.9 cm tumor. Successful RFA was done, and he has been cancer-free 
for six years.
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Table 1 Characteristics of the study population

Case Sex Age Pathology Size 
(cm) Operation, R Status Adjuvant 

therapy
Recurrence 
(mo)

Follow-up 
(mo) Outcomes

1 M 57 HAS 13.5 Lt. lobectomy, R0 1.7 2.2 Dead

2 F 2 HAS 21 Living donor LT, R0 CTx1 1.8 31.2 Dead

3 M 52 HAS 7.3 Rt. Trisectionectomy, R0 1.2 4.2 Dead

4 F 48 UDS 13 Rt. lobectomy, R0 CTx2 1.6 68.2 Dead

5 M 60 HAS 2.4 Living donor LT, R0 RT 11.0 13.4 Dead

6 F 53 UDS 25 Rt. Trisectionectomy, R2 0 1.3 Dead

7 M 62 HAS 2 Central hepatectomy, R0 RFA 59.9 135.1 Alive

8 F 60 UDS 11.5 Rt. lobectomy, R0 CTx, RT, Exc3 14.6 29.9 Alive

9 M 60 UDS 24 Rt. lobectomy and Rt. 
Npx, R0

CTx4 1.2 9.9 Dead

1ICE (ifosfamide/carboplatin/etoposide) 6 cycles.
2VIP (etoposide/ifosfamide/cisplatin) 5 cylcles, AI (doxorubicin/ifosfamide) 5 cycles, docetaxel/gemcitabine 2 cycles.
3VIP (etoposide/ifosfamide/cisplatin) 6 cycles, RT on vertebral metastasis, abdominal wall metastatic tumor excision.
4AI (doxorubicin/ifosfamide) 4 cycles, docetaxel/gemcitabine 1 cycle. HAS: Hepatic angiosarcoma; UDS: Undifferentiated sarcoma; Npx: Nephrectomy; 
CTx: Chemotherapy; RT: Radiation therapy; RFA: Radiofrequency ablation; Exc: Excision.

Table 2 Characteristics of the groups

Total (n = 9) Angiosarcoma (n = 5) Undifferentiated sarcoma (n = 4) P value 

Age (range)1 57 (2-62) 57 (2-62) 56 (48-60) 0.999

Sex, male (%) 5 (55.6) 4 (80) 1 (25) 0.120

Largest tumor size (cm)1 13.0 7.3 18.5 0.142

Tumor number1 1.0 2 1 0.371

AFP1 2.8 2.6 2.8 0.999

CA19-91 13.2 3.2 1970 0.180

Recurrence (%) 9 (100) 5 (100) 4 (100) 0.999

Disease-free survival days1 52 (0-1798) 53 (36-1798) 35 (0-439) 0.221

Death (%) 7 (77.8) 4 (80) 3 (75) 0.866

Survival days1 402 402 596 0.806

1The numbers are median value. AFP: Alpha fetoprotein.

Undifferentiated sarcoma group
Among the four patients with undifferentiated sarcoma, only one patient survived. 
Median survival duration was 20 mo, and median disease-free survival was 53 d. Case 
6, a 53-year-old female, received Rt. trisectionectomy for a 25 cm undifferentiated 
sarcoma associated with partial cholangiocellular carcinoma. The tumor was partially 
ruptured, and a cytology test of ascites was positive for malignant cells with two 
regional lymph node metastases. The patient expired at post-operative 40 d before 
receiving chemotherapy. Case 9, a 60-year-old male, received Rt. lobectomy, Rt. 
nephrectomy, and diaphragm resection due to a 24 cm undifferentiated sarcoma, 
followed by a diagnosis of lung metastasis at post-operative 35 d. He received four 
cycles of AI regimen (doxorubicin/ifosfamide) and one cycle of docetaxel/gemcitabine 
chemotherapy until he expired at post-operative 10 mo.

Case 4, a 48-year-old female, received Rt. lobectomy due to a 13 cm undifferentiated 
sarcoma. The tumor had already penetrated to the liver capsule and had a high mitotic 
count (10/10 HPFs), and tumor emboli were in the Rt. portal vein. Multiple tumors 
recurred on the liver resection margin and the remnant liver at post-operative 49 d. 
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Figure 1 Flow chart of selecting pure hepatic sarcoma. 5 cases of angiosarcoma and 4 cases of undifferentiated sarcoma were included. HCC: 
Hepatocellular carcinoma; CCC: Cholangiocellular carcinoma.

Figure 2 Images of a surviving patient (cases 7 and 8). A: Case 7. Left: T1 magnetic resonance imaging (MRI) of pre-operative angiosarcoma on S8 
(orange circle). Right: T2 MRI of recurrence on S2 five years after central hepatectomy; B: Case 8. Left: MRI of pre-operative sarcoma. An 11.5 cm circumscribed 
mass with hemorrhage on the Rt. lobe. Right: Positron emission tomography-computed tomography of the recurrent mass. Focal fluoro-deoxyglucose uptake at the 
Rt. anterior abdominal wall.

The patient received multiple series of chemotherapy, including five cycles of VIP 
regimen (etoposide/ifosfamide/cisplatin) followed by five cycles of AI regimen 
(doxorubicin/ifosfamide) and two cycles of docetaxel/gemcitabine. The patient 
survived 68 mo until she died due to tumor progression, lung metastasis, and liver 
abscess.

Case 8, a 60-year-old female who received Rt. lobectomy for an 11.5 cm undifferen-
tiated sarcoma, is still alive after 30 mo (Figure 2B). The tumor had high cellularity, 
moderate pleomorphism, and tumor necrosis of more than 50% with a negative 
resection margin. After operation, the patient received six cycles of chemotherapy with 
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the VIP regimen (etoposide/ifosfamide/cisplatin), followed by RT to the pre-
operatively diagnosed vertebral metastasis (1.5 cm tumor at T9). She had no cancer 
recurrence until abdominal metastasis was detected at post-operative 14 mo. The 
metastatic tumor was 2 cm, located between the abdominal investing fascia and the 
external oblique muscle. After a wide excision, the patient has been cancer-free for 30 
mo.

Cancer recurrence
All patients experienced recurrence of the primary cancer. Median disease-free 
survival was 52 d. Because one patient with angiosarcoma had tumor recurrence in the 
Left lobe at post-operative 4 years and 11 mo, the disease-free survival of 
angiosarcoma looks higher than that of undifferentiated sarcoma; however, this was 
not statistically significant (Figure 3). The age, sex, pathology type, and tumor markers 
showed no statistical influence on cancer recurrence (Table 3). Only the largest tumor 
size was associated with higher cancer recurrence, but only in univariate analysis (HR 
= 1.13, P = 0.49) and not in multivariate analysis.

Patient death
Among the total of nine patients, only two patients survived (one with angiosarcoma, 
one with undifferentiated sarcoma). The 5-year survival rate was 29.6% (Figure 4). 
There was no significant difference between survival of the angiosarcoma and 
undifferentiated sarcoma groups. Pathologic type, largest tumor size, number of 
tumors, and tumor markers did not influence patient death with univariate analysis 
(Table 4). Only adjuvant therapy had an effect on patient survival. The 5-year survival 
of patients who received adjuvant therapy was 44.4%, while all patients without 
adjuvant therapy expired within 1 year (Figure 5).

DISCUSSION
In our study, all patients who received surgical treatment for primary hepatic sarcoma 
had tumor recurrence, and the 5-year survival rate was relatively low (29.6%). 
However, one patient with angiosarcoma is still alive after 11 years, and one with 
undifferentiated sarcoma is still alive after 30 mo.

With recent medical advances, survival outcomes after surgical resection of primary 
hepatic sarcoma are slightly increasing. One study with 22 patients who received 
primary surgical treatment showed a 5-year survival rate of 65.2%[5]. However, that 
study population included various sarcoma types, including rhabdomyosarcoma, 
leiomyosarcoma, and hemangiopericytoma, while the five cases of angiosarcoma had 
much poorer outcomes with only one patient surviving for six months. Another 
review article including 64 cases of hepatic angiosarcoma showed a median survival 
time of five months[6]. In this article, median survival of patients who received local 
excision alone or local excision combined with chemotherapy was 17 mo. In our study, 
the angiosarcoma group had a median survival of 13 mo, with a 5-year survival rate of 
20%. One patient who received central hepatectomy and RFA for recurrence at the Lt. 
lateral section still lives after 11 years.

Hepatic undifferentiated sarcoma is also known to have poor outcomes[7]. 
Sometimes, it is misdiagnosed as other cystic tumor on pre-operative images and 
revealed as undifferentiated sarcoma on pathologic review after surgical 
resection[8,9]. However, it may have better outcomes compared to angiosarcoma 
when surgically resected. A recent review article including 271 patients who received 
partial hepatectomy showed a 5-year survival rate of 70%[10]. The 5-year survival rate 
for the undifferentiated sarcoma group in our study was 50%. One patient who still 
lives, received Right lobectomy for an 11.5 cm tumor, followed by chemotherapy and 
RT for vertebral metastasis. About 14 mo later, she underwent a local excision at the 
abdominal wall metastasis and has maintained a disease-free state for 15 mo. A 48-
year-old female patient who received Rt. lobectomy followed by chemotherapy lived 
more than five years but expired at 5 years and 7 mo due to tumor cachexia.

Even though the outcome of surgical resection for primary hepatic sarcoma is not 
ideal, surgical resection is still considered to be a better treatment than chemotherapy 
alone. In a study with 30 primary hepatic sarcoma patients, those who received R0-
surgical resection experienced much better outcomes than those who did not, except 
for patients with the specific pathologic type of epithelioid hemangioendothelioma[2]. 
Another study in which 6 patients received transcatheter arterial chemoembolization 
or transcatheter arterial embolization alone for hepatic angiosarcoma resulted in all 
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Table 3 Risk factors for cancer recurrence

Univariate HR (95%CI) P value Multivariate HR (95%CI) P value

Sex (male) 0.82 (0.20-3.31) 0.779

Age 0.99 (0.96-1.03) 0.694

Pathology (HAS/UDS) 0.50 (0.12-2.07) 0.339 0.63 (0.11-3.55) 0.602

Largest tumor size 1.13 (1.00-1.27) 0.049 1.12 (0.97-1.28) 0.115

Tumor number 1.28 (0.79-2.07) 0.311

AFP 1.02 (0.77-1.33) 0.917

CA 19-9 1.00 (1.00-1.00) 0.527

Adjuvant therapy 0.24 (0.04-1.47) 0.121 0.25 (0.04-1.71) 0.157

HAS: Hepatic angiosarcoma; UDS: Undifferentiated sarcoma; AFP: Alpha fetoprotein; CI: Confidence interval; HR: Hazard ratio.

Table 4 Risk factors for patient death

Univariate HR (95%CI) P value

Sex (male) 1.36 (0.30-6.24) 0.693

Age 1.00 (0.96-1.04) 0.922

Pathology (HAS/UDS) 0.99 (0.22-4.47) 0.989

Largest tumor size 1.08 (0.97-1.20) 0.179

Tumor number 1.28 (0.79-2.07) 0.311

AFP 0.99 (0.74-1.31) 0.922

CA 19-9 1.00 (0.99-1.01) 0.677

Adjuvant therapy 0.00 (0.03-2779) 0.002

HAS: Hepatic angiosarcoma; UDS: Undifferentiated sarcoma; AFP: Alpha fetoprotein; CI: Confidence interval; HR: Hazard ratio.

patients expiring within 1 year[11]. A recent study of 8 patients with R0-resected 
hepatic angiosarcoma showed median survival and disease-free survival of 59 and 11 
mo which emphasizes the radical surgical resection is best approach for long-term 
survival[12].

Still, adjuvant chemotherapy after resection is recommended for hepatic sarcoma. In 
cases of angiosarcoma, one study showed that a combination of surgical treatment and 
adjuvant chemotherapy may be beneficial[13]. A review article with 64 cases of 
angiosarcoma suggested that surgery with chemotherapy is the optimal choice for 
survival[6]. May et al[14] studied five pediatric patients with hepatic undifferentiated 
sarcoma who underwent a uniform approach of local resection and vincristine, 
actinomycin-D, cyclophosphamide. All patients survived with median survival of 53 
mo. Lenze et al[15] described 14 patients with undifferentiated sarcoma who remained 
alive for a median of 28.5 mo after receiving both surgical resection and adjuvant 
chemotherapy, which was a significantly better outcome compared to patients without 
adjuvant chemotherapy. However, the optimal regimen of chemotherapy for hepatic 
sarcoma has not yet been established. Kim et al[16] showed that palliative 
chemotherapy may be beneficial to survival even if the hepatic angiosarcoma is 
unresectable. Transarterial chemoembolization showed some effectiveness in acute 
intra-abdominal hemorrhage of hepatic angiosarcoma cases[17]. In our study, three 
patients who did not receive adjuvant therapy had poorer survival than patients who 
received adjuvant therapy. However, two of them could not receive chemotherapy 
due to poor general condition (angiosarcoma patients), and one patient expired before 
scheduled chemotherapy (undifferentiated sarcoma). There is a case report of 
immunotherapy about a patient with primary hepatic angiosarcoma with multiple 
liver metastasis treated by pazopanib plus procedural death factors-1 inhibitor and 
RAK cells showing stable disease after treatment[18]. Although this is only one case 
report, this study showed a hope of new era of treatment which may aid surgical 
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Figure 3 Disease-free survival. Median disease-free survival was 52 d. There was no statistical difference between angiosarcoma and undifferentiated sarcoma 
groups.

Figure 4 Overall survival. The 5-year survival rate was 29.6%. There was no significant difference between survival of the angiosarcoma and undifferentiated 
sarcoma groups.

resection of hepatic angiosarcoma.
In our study, two patients with hepatic angiosarcoma received living donor liver 

transplantation (LT). The 2-year-old girl had recurrence at 53 d and expired at 31 mo 
after LT, while the 60-year-old male had recurrence at 11 mo and expired at 14 mo. 
Selection of treatment between surgical resection and LT is an issue of concern. A 
study of 237 patients registered in the National Cancer Database of North America 
concluded that both hepatic resection and LT may lead to similar long-term survival 
with selected pathologic cases such as epithelioid hemangioendotheliomas[19]. 
However, this study also found that the prognosis of angiosarcoma was worse with 
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Figure 5 Overall survival depending on adjuvant therapies. Patients who received adjuvant therapy showed higher overall survival rate.

both resection and transplantation. A review article of 64 angiosarcoma cases did not 
recommend LT for angiosarcoma due to the higher recurrence rate[6]. This result 
accords with the poor outcomes of LT seen in the hepatic angiosarcoma patients in our 
study. For hepatic undifferentiated sarcoma, liver transplantation cases are rare. 
Walther et al[20] studied 3 patients who received LT and remained in clinical remission 
for a mean of 35 mo. Wu et al[10] showed 14 patients who received LT for hepatic 
undifferentiated sarcoma with a 5-year survival rate of 78.9%. When weighing the 
benefits of LT against the risks for the liver donor or the shortage of deceased donor, 
LT in hepatic undifferentiated sarcoma is still controversial and needs further research.

Our study has limitations in that it is a retrospective study and has a small number 
of patients due to the rarity of the tumor. Furthermore, three patients did not receive 
adjuvant therapy, not due to clinical decision, but due to either poor patient condition 
or the patient expiring prior to receiving the adjuvant therapy.

CONCLUSION
Primary hepatic sarcoma has poor outcomes even after surgical resection. However, 
surgical resection may have some benefit for extending long term life expectancy in 
some cases. Adjuvant therapy may support the outcomes. Liver transplantation for 
primary hepatic angiosarcoma also continues to have poor survival outcomes.

ARTICLE HIGHLIGHTS
Research background
Primary hepatic sarcoma is a malignant tumor which arises from hepatic 
mesenchymal tissue. It consists of angiosarcoma, undifferentiated (embryonal) 
sarcoma, leiomyosarcoma, and epithelioid hemangioendothelioma.

Research motivation
Due to it’s rarity and various prognosis, the treatment plan of primary hepatic sarcoma 
is not established yet.

Research objectives
We aim to analyze the tumor characteristics, treatment and prognosis of the primary 
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hepatic sarcoma cases which was surgically resected in a single center.

Research methods
After exclusion of cases with open and closure, early loss to follow-up and 
sarcomatoid tumors, total nine cases of primary hepatic sarcoma were surgically 
resected from August 2001 to September 2016. The research data collection and 
analysis were achieved with retrospective approach. Baseline patient’s characteristics, 
tumor characteristics and treatment modality with tumor recurrence and patient’s 
survival were analyzed. The analysis was done separately according to tumor 
pathologic type.

Research results
Among five angiosarcoma and four undifferentiated sarcoma patients, only two 
patients survived and all patients experienced tumor recurrences (5-year survival rate: 
29.6%). Follow-up post-operative durations of survived angiosarcoma patient and 
undifferentiated sarcoma patient were 11 years and 30 mo, respectively. Adjuvant 
therapy had a positive role on survival gain (P = 0.002). However, this study has a 
limitation of a retrospective approach and a small case number.

Research conclusions
In spite of known poor prognosis, surgical resection of primary hepatic sarcoma may 
help extending the life expectancy of patient. Aggressive adjuvant treatment after 
resection may aid the better outcome.

Research perspectives
Accumulation of primary hepatic sarcoma data followed by finding of specific 
prognostic factor should be researched. New era of adjuvant therapies, such as 
immunotherapy for primary hepatic sarcoma is also needed to be developed.
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