Clinical Cases

Baishideng Publishing Group Inc



g é) World Journal of
Clinical Cases

Contents Thrice Monthly Volume 9 Number 21 July 26, 2021

REVIEW
5754  Treatment strategies for hepatocellular carcinoma with extrahepatic metastasis

Long HY, Huang TY, Xie XY, Long JT, Liu BX

MINIREVIEWS
5769  Prevention of hepatitis B reactivation in patients requiring chemotherapy and immunosuppressive therapy

Shih CA, Chen WC

5782 Research status on immunotherapy trials of gastric cancer

Liang C, Wu HM, Yu WM, Chen W

5794  Therapeutic plasma exchange for hyperlipidemic pancreatitis: Current evidence and unmet needs

Zheng CB, Zheng ZH, Zheng YP

5804 Essentials of thoracic outlet syndrome: A narrative review

Chang MC, Kim DH

ORIGINAL ARTICLE

Case Control Study

5812  Soluble programmed death-1 is predictive of hepatitis B surface antigen loss in chronic hepatitis B patients
after antiviral treatment

Tan N, Luo H, Kang Q, Pan JL, Cheng R, Xi HL, Chen HY, Han YF, yang YP, Xu XY

Retrospective Cohort Study

5822  Tunneled biopsy is an underutilised, simple, safe and efficient method for tissue acquisition from
subepithelial tumours

Koutsoumpas A, Perera R, Melton A, Kuker J, Ghosh T, Braden B

Retrospective Study
5830  Macular ganglion cell complex injury in different stages of anterior ischemic optic neuropathy

Zhang W, Sun XQO, Peng XY

5840  Value of refined care in patients with acute exacerbation of chronic obstructive pulmonary disease

Na N, Guo SL, Zhang YY, Ye M, Zhang N, Wu GX, Ma LW

5850 Facilitators and barriers to colorectal cancer screening in an outpatient setting

Samuel G, Kratzer M, Asagbra O, Kinderwater J, Poola S, Udom J, Lambert K, Mian M, Ali E

5860  Development and validation of a prognostic nomogram for colorectal cancer after surgery

Li BW, Ma XY, Lai S, Sun X, Sun MJ, Chang B

WJCC | https://www.wjgnet.com I July 26,2021 | Volume9 | Issue2l |

Jaishideng®



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 21 July 26, 2021
Observational Study
5873  Potential protein-phenotype correlation in three lipopolysaccharide-responsive beige-like anchor protein-
deficient patients
Tang WJ, Hu WH, Huang Y, Wu BB, Peng XM, Zhai XW, Qian XW, Ye ZQ, Xia HJ, Wu J, Shi JR
5889  Quantification analysis of pleural line movement for the diagnosis of pneumothorax
Xiao R, Shao Q, Zhao N, Liu F, Qian KJ
Prospective Study
5900  Preprocedure ultrasound imaging combined with palpation technique in epidural labor analgesia
Wu JP, Tang YZ, He LL, Zhao WX, An JX, Ni JX
Randomized Controlled Trial
5909  Effects of perioperative rosuvastatin on postoperative delirium in elderly patients: A randomized, double-
blind, and placebo-controlled trial
Xu XQ, Luo JZ, Li XY, Tang HQ, Lu WH
SYSTEMATIC REVIEWS
5921  Pain assessment and management in the newborn: A systematized review
Garcia-Rodriguez MT, Bujan-Bravo S, Seijo-Bestilleiro R, Gonzalez-Martin C
META-ANALYSIS
5932  Fatigue prevalence in men treated for prostate cancer: A systematic review and meta-analysis
Luo YH, Yang YW, Wu CF, Wang C, Li WJ, Zhang HC
CASE REPORT
5943  Diagnostic discrepancy between colposcopy and vaginoscopy: A case report
Li Q, Zhang HW, Sui L, Hua KQ
5948  Contrast enhanced ultrasound in diagnosing liver lesion that spontaneously disappeared: A case report
Wang ZD, Haitham S, Gong JP, Pen ZL
5955  COVID-19 patient with an incubation period of 27 d: A case report
Du X, Gao Y, Kang K, Chong Y, Zhang ML, Yang W, Wang CS, Meng XL, Fei DS, Dai QQ, Zhao MY
5963  Awake extracorporeal membrane oxygenation support for a critically ill COVID-19 patient: A case report
Zhang JC, Li T
5972  Meigs syndrome with pleural effusion as initial manifestation: A case report
Hou YY, Peng L, Zhou M
5980  Giant hemangioma of the caudate lobe of the liver with surgical treatment: A case report
Wang XX, Dong BL, Wu B, Chen SY, He Y, Yang XJ
Bishidenge WVJCC | https://www.wjgnet.com I July 26,2021 | Volume9 | Issue2l |



World Journal of Clinical Cases
Contents
Thrice Monthly Volume 9 Number 21 July 26, 2021
5988  Anti-programmed cell death ligand 1-based immunotherapy in recurrent hepatocellular carcinoma with
inferior vena cava tumor thrombus and metastasis: Three case reports
Liu SR, Yan Q, Lin HM, Shi GZ, Cao Y, Zeng H, Liu C, Zhang R
5999  Minimal deviation adenocarcinoma with elevated CA19-9: A case report
Dong Y, LvY, Guo J, Sun L
6005  Isolated fungus ball in a single cell of the left ethmoid roof: A case report
Zhou LQ, Li M, Li YO, Wang YJ
6009  Rare case of brucellosis misdiagnosed as prostate carcinoma with lumbar vertebra metastasis: A case
report
Yan JF, Zhou HY, Luo SF, Wang X, Yu JD
6017  Myeloid sarcoma of the colon as initial presentation in acute promyelocytic leukemia: A case report and
review of the literature
Wang L, Cai DL, Lin N
6026  Primary follicular lymphoma in the renal pelvis: A rare case report
Shen XZ, Lin C, Liu F
6032  Rosai-Dorfman disease in the spleen of a pediatric patient: A case report
Ryu H, Hwang JY, Kim YW, Kim TU, Jang JY, Park SE, Yang EJ, Shin DH
6041  Relapsed/refractory classical Hodgkin lymphoma effectively treated with low-dose decitabine plus
tislelizumab: A case report
Ding XS, Mi L, Song YQ, Liu WP, Yu H, Lin NJ, Zhu J
6049  Disseminated Fusarium bloodstream infection in a child with acute myeloid leukemia: A case report
Ning JJ, Li XM, Li SQ
6056  Familial hemophagocytic lymphohistiocytosis type 2 in a female Chinese neonate: A case report and
review of the literature
Bi SH, Jiang LL, Dai LY, Wang LL, Liu GH, Teng RJ
6067  Usefulness of metagenomic next-generation sequencing in adenovirus 7-induced acute respiratory distress
syndrome: A case report
Zhang XJ, Zheng JY, Li X, Liang YJ, Zhang ZD
6073  Neurogenic orthostatic hypotension with Parkinson's disease as a cause of syncope: A case report
LiY, Wang M, Liu XL, Ren YF, Zhang WB
6081  SATB2-associated syndrome caused by a novel SATB2 mutation in a Chinese boy: A case report and
literature review
Zhu YY, Sun GL, Yang ZL
6091 Diagnosis and treatment discussion of congenital factor VII deficiency in pregnancy: A case report
Yang Y, Zeng YC, Rumende P, Wang CG, Chen Y
Guieidenge WICC | https://www.wjgnet.com 111 July 26,2021 | Volume9 | Issue2l



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 21 July 26, 2021

6102  Unusual immunohistochemical “null” pattern of four mismatch repair proteins in gastric cancer: A case
report

Yue M, Liu JY, Liu YP

6110  Generalized periodontitis treated with periodontal, orthodontic, and prosthodontic therapy: A case report

Kaku M, Matsuda S, Kubo T, Shimoe S, Tsuga K, Kurihara H, Tanimoto K

6125  Ligamentum flavum hematoma following a traffic accident: A case report

Yu D, Lee W, Chang MC

6130  Oral cyclophosphamide-induced posterior reversible encephalopathy syndrome in a patient with ANCA-
associated vasculitis: A case report

Kim Y, Kwak J, Jung S, Lee S, Jang HN, Cho HS, Chang SH, Kim HJ

6138  Encapsulating peritoneal sclerosis in an AMA-M2 positive patient: A case report
Yin MY, Qian LJ, Xi LT, Yu YX, Shi YQ, Liu L, Xu CF

6145  Multidisciplinary diagnostic dilemma in differentiating Madelung’s disease — the value of superb
microvascular imaging technique: A case report

Seskute G, Dapkute A, Kausaite D, Strainiene S, Talijunas A, Butrimiene 1

6155  Complicated course of biliary inflammatory myofibroblastic tumor mimicking hilar cholangiocarcinoma:
A case report and literature review

Strainiene S, Sedleckaite K, Jarasunas J, Savlan I, Stanaitis J, Stundiene I, Strainys T, Liakina V, Valantinas J

6170  Fruquintinib beneficial in elderly patient with neoplastic pericardial effusion from rectal cancer: A case
report

Zhang Y, Zou JY, Xu YY, He JN

Bishidenge WVJCC | https://www.wjgnet.com IX July 26,2021 | Volume9 | Issue2l |



World Journal of Clinical Cases

Contents
Thrice Monthly Volume 9 Number 21 July 26, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Jae Gil Lee, MD, PhD, Professor, Surgeon, Department of
Surgery, Yonsei University College of Medicine, Seoul 03722, South Korea. jakii@yuhs.ac

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World | Clin Cases) is to provide scholars and readers from
various fields of clinical medicine with a platform to publish high-quality clinical research articles and
communicate their research findings online.

WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports®
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category:
Q3. The W]CC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ji-Hong Iin; Production Department Director: Xiang 1.i; Editorial Office Director: Jin-1.ei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

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

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 2307-8960 (online) https:/ /www.wijgnet.com/bpg/Getlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
April 16,2013 https:/ /www.wignet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Thrice Monthly https:/ /www.wignet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https:/ /www.wjgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https:/ /www.wjgnet.com/2307-8960/ editotialboard. htm https:/ /www.wijgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
July 26, 2021 https:/ /www.wjgnet.com/bpg/Gerlnfo/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

Bishidenge WVJCC | https://www.wjgnet.com X July 26,2021 | Volume9 | Issue 2l


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/2307-8960/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

7|0\

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.12998 / wijcc.v9.i21.5988

World Journal of
Clinical Cases

World | Clin Cases 2021 July 26; 9(21): 5988-5998

ISSN 2307-8960 (online)

CASE REPORT

Anti-programmed cell death ligand 1-based immunotherapy in
recurrent hepatocellular carcinoma with inferior vena cava tumor
thrombus and metastasis: Three case reports

Shao-Ru Liu, Qing Yan, Hao-Ming Lin, Guang-Zi Shi, Yi Cao, Hong Zeng, Chao Liu, Rui Zhang

ORCID number: Shao-Ru Liu 0000-
0002-7353-6143; Qing Yan 0000-
0002-5934-6941; Hao-Ming Lin 0000-
0003-3373-7204; Guang-Zi Shi 0000-
0003-0170-7895; Yi Cao 0000-0002-
3722-357X; Hong Zeng 0000-0002-
9811-0421; Chao Liu 0000-0001-
6659-4372; Rui Zhang 0000-0003-
3335-0931.

Author contributions: Zhang R and
Liu C contributed conception and
design of this article; Liu SR, Yan Q
and Lin HM wrote the initial
version of the manuscript; Cao Y
helped provide the clinical data of
patients; Shi GZ and Zeng H
provided and analyzed the
imaging of the patients; all authors
have contributed to the revision of
the manuscript and approved the
submitted version.

Supported by The Special Research
Foundation of the National Nature
Science Foundation of China, No.
81972262 and No. 81972255; The
Guangdong Basic and Applied
Basic Research Foundation, No.
2018A030313645, No.
2020A1515010117 and No.
2016A030313840; Key Laboratory
of Malignant Tumor Molecular
Mechanism and Translational
Medicine of Guangzhou Bureau of
Science and Information
Technology, No. [2013]163; the Key
Laboratory of Malignant Tumor

Jaishideng®

WJCC | https://www.wjgnet.com

Shao-Ru Liu, Qing Yan, Hao-Ming Lin, Chao Liu, Rui Zhang, Guangdong Provincial Key
Laboratory of Malignant Tumor Epigenetics and Gene Regulation and Department of Biliary-
Pancreatic Surgery, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, Guangzhou
510288, Guangdong Province, China

Guang-Zi Shi, Department of Radiology, Sun Yat-sen Memorial Hospital, Sun Yat-sen
University, Guangzhou 510120, Guangdong Province, China

Yi Cao, Department of Emergency, Sun Yat-sen Memorial Hospital, Sun Yat-sen University,
Guangzhou 510120, Guangdong Province, China

Hong Zeng, Department of Pathology, Sun Yat-sen Memorial Hospital, Sun Yat-sen University,
Guangzhou 510120, Guangdong Province, China

Corresponding author: Rui Zhang, PhD, Doctor, Professor, Guangdong Provincial Key
Laboratory of Malignant Tumor Epigenetics and Gene Regulation and Department of Biliary-
Pancreatic Surgery, Sun Yat-sen Memorial Hospital, Sun Yat-sen University, No. 33 Yingfeng
Road, Haizhu District, Guangzhou 510288, Guangdong Province, China.
zhangr95@mail.sysu.edu.cn

Abstract

BACKGROUND

Recurrent hepatocellular carcinoma (HCC) with inferior vena cava tumor
thrombus is a great challenge for oncologists and has a poor prognosis. To date,
the safety and efficacy of programmed cell death ligand 1 (PD-L1) inhibitors are
still unknown.

CASE SUMMARY

A 59-year-old male was identified as having a tumor thrombus in the inferior
vena cava 3 years after surgery. The patient underwent a second surgery and
adjuvant chemotherapy. However, the level of alpha-fetoprotein was elevated
after 2 mo, and lung metastases and mediastinal lymph node metastases were
identified. The expression of PD-L1 in HCC and inferior vena cava tumor
thrombus tissues was analyzed by immunohistochemistry. Then, the patient
received atezolizumab immunotherapy. The level of alpha-fetoprotein dropped to
normal, the mediastinal lymph node metastases decreased in size and the lung
metastases disappeared after 3 mo of immunotherapy. The patient had no signs of
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Liu SR et al. Anti-PD-L1 for HCC with IVCTT

recurrence at 21 mo of follow-up. A 60-year-old male underwent left hepatic
tumor resection, inferior vena cava incision and thrombus removal, followed by
regular chemotherapy. The patient developed lung and splenic metastases after
surgery. Pembrolizumab was used for six courses, and the splenic metastasis
shrank, after which splenectomy was performed. The patient continued to receive
pembrolizumab for thirteen courses, and the lung metastases showed no
progression. A 34-year-old male was diagnosed with liver cancer with inferior
vena cava tumor thrombus. The patient underwent right hepatectomy and
received tislelizumab for three courses. He is still receiving immunotherapy and
in good condition.

CONCLUSION
Anti-PD-L1 therapy in HCC patients with inferior vena cava tumor thrombus and
metastasis is associated with relatively good patient outcomes.

Key Words: Recurrent hepatocellular carcinoma; Inferior vena cava tumor thrombus;
Metastasis; Programmed cell death ligand 1; Immunotherapy; Case report

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

Core Tip: Recurrent hepatocellular carcinoma (HCC) with inferior vena cava tumor
thrombus (IVCTT) is a great challenge for oncologists and has a poor prognosis. The
safety and efficacy of programmed cell death ligand 1 inhibitors are still unknown. To
the best of our knowledge, the first case is the first report of successful treatment of
recurrent and metastatic HCC with inferior vena cava tumor thrombus with atezol-
izumab. We reported two other cases of HCC with IVCTT at the first diagnosis, for
which patients were treated with a programmed cell death protein 1 inhibitor after
surgery or recurrence, and both patients achieved a good outcome. Anti-programmed
cell death ligand 1 therapy in HCC patients with IVCTT and metastasis is associated
with relatively good patient outcomes.

Citation: Liu SR, Yan Q, Lin HM, Shi GZ, Cao Y, Zeng H, Liu C, Zhang R. Anti-programmed
cell death ligand 1-based immunotherapy in recurrent hepatocellular carcinoma with inferior
vena cava tumor thrombus and metastasis: Three case reports. World J Clin Cases 2021; 9(21):
5988-5998

URL: https://www.wjgnet.com/2307-8960/full/v9/i21/5988.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i21.5988

INTRODUCTION

Hepatocellular carcinoma (HCC) is a leading cause of cancer-related death worldwide
[1]. Surgical resection and liver transplantation are curative methods for HCC, but the
recurrence rate at 5 years after surgery is as high as 70%[2]. Additionally, only some
patients are eligible for surgical resection or liver transplantation. HCC with inferior
vena cava tumor thrombus (IVCTT) shows a poor prognosis with a median survival
time of 2-4 mo without treatment[3]. IVCTT may cause sudden death due to complic-
ations, such as heart failure and pulmonary embolism. IVCTT can also increase the
risk of metastasis as tumor cells directly enter the circulation[4]. The HCC guidelines
do not recommend surgery for these patients because of poor survival and high
surgical risks[5]. HCC with metastasis also indicates that the tumor is at an advanced
stage, and patients in this stage have poor survival. There is almost no cure for
unresectable advanced HCC patients.

Atezolizumab is a programmed cell death ligand 1 (PD-L1)-binding immuno-
globulin G4 antibody that selectively targets PD-L1 expressed on tumor cells to block
its interaction with programmed cell death protein 1 (PD-1), which induces T cell
suppression. PD-L1 overexpression has been found in many solid tumors, such as
gastric cancer, pancreatic cancer, renal cell carcinoma, ovarian cancer and HCC[6]. PD-
L1 plays an important role in the immune escape and microenvironment of tumor
cells, which makes blockade of the PD-1/PD-L1 pathway a promising therapy[7]. Data
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show that PD-1 or PD-L1 inhibitors might provide a new therapeutic option for a
substantial proportion of HCC patients.

In this article, we reported the case of a 59-year-old Asian male with recurrent and
metastatic HCC with IVCTT who received atezolizumab immunotherapy. The patient
showed an excellent symptomatic and radiological response to this anti-PD-L1
therapy, and his lung and mediastinum metastases ceased to deteriorate after 3 mo of
therapy. We reported two other cases of HCC with IVCTT at the first diagnosis, for
which patients were treated with a PD-1 inhibitor after surgery or recurrence, and both
patients achieved a good outcome. In addition, we reviewed and analyzed the
available literature to elucidate the role of PD-1/PD-L1 inhibitors in the treatment of
HCC as well as the safety and efficacy of PD-1/PD-L1 inhibitors in various solid
tumors.

CASE PRESENTATION

Chief complaints
Case 1: A 59-year-old male patient who had underwent right hepatectomy was

referred to our hospital because a computed tomography (CT) scan showed recurrence
of HCC with IVCTT (Figure 1A).

Case 2: A 60-year-old male patient underwent left hepatic massive tumor resection,
inferior vena cava incision and thrombus removal due to the existence of IVCTT
(Figure 2A and B) before the surgery and was reviewed regularly thereafter. A lung
CT scan on June 16, 2017 showed the possibility of metastatic cancer in both lungs. The
patient was treated with oxaliplatin 150 mg + calcium levofolinate 200 mg + S-1 60 mg
bid x 14 d q30d for two courses and transcatheter arterial chemoembolization (TACE)
twice, and he was maintained on S-1 60 mg bid x 14 d q21d after the operation. Re-
examination of the patient on January 29, 2018 showed more metastases in both lungs
(Figure 2C). The patient was given oxaliplatin 150 mg + calcium levofolinate 200 mg +
S-1 60 mg bid x 14 d q30d for one course. From March 9, 2018 to April 19, 2019, the
patient received S-1 combined with regorafenib, anlotinib or thymalfasin for
treatment. The patient was re-examined on June 14, 2019, and a metastatic tumor was
found at the lower pole of the spleen (Figure 2E). The patient came to our department
for further treatment.

Case 3: A 34-year-old male had been diagnosed as a hepatitis B virus (HBV) carrier for
more than 10 years. In the past month, he lost 10 kg in weight, which was accom-
panied by fatigue.

History of present illness

Case 1: Three years ago, the patient was referred to our hospital because of abdominal
pain for 1 mo. He was diagnosed with HCC according to an imaging examination and
elevated alpha-fetoprotein (AFP) level (491.30 ng/mL). The patient underwent right
hepatectomy in our hospital and was followed up regularly. His pathological results
were consistent with the preoperative diagnosis.

Case 2: The patient presented to our hospital on July 7, 2016 due to upper abdominal
pain for more than 10 d. A CT scan showed a round mass in the left lobe of the liver
with a size of approximately 88 mm x 79 mm. The left hepatic vein and the left branch
of the portal vein were invaded, and the proximal inferior vena cava had a filling
defect. The mass was considered a massive liver tumor with IVCTT (Figure 2A and B).
The patient underwent left hepatic massive tumor resection, inferior vena cava
incision and thrombus removal. His postoperative diagnosis was HCC of cT3bNOMO,
stage IIIB and stage C according to Barcelona Clinic Liver Cancer staging. After TACE,
the patient began four courses of oxaliplatin 150 mg + calcium levofolinate 200 mg + S-
1 (tegafur, gimeracil and oteracil potassium capsules) 40 mg bid and sorafenib 0.4 g
bid targeted therapy. The chemotherapy regimen was well tolerated, and after the
second TACE procedure, the patient accepted maintenance treatment with S-1 60 mg
bid x 14 d.

Case 3: The patient had not previously shown abnormal liver function or liver
occupancy.
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Figure 1 Computed tomography images of inferior vena cava tumor thrombus before and after a second surgery. A: Acquired before surgery
showed the existence of an inferior vena cava tumor thrombus that protruded into the right atrium (orange arrow); B: Acquired after surgery showed that the tumor
thrombus was removed (white arrow).

History of past illness
Case 1: The patient was in good health, without a history of HBV infection, long-term
alcohol abuse or liver fluke infection.

Case 2: The patient had a history of HBV infection and did not regularly receive
antiviral treatment. The patient had no history of long-term alcohol abuse or liver
fluke infection. The patient had a history of hypertension and took nifedipine 10 mg
qd to control his blood pressure.

Case 3: The patient had a 10-year history of HBV infection and did not regularly
receive antiviral treatment. The patient had no history of long-term alcohol abuse or
liver fluke infection.

Personal and family history
There were no other patients with liver cancer or other tumors in any of the families.

Physical examination
Case 1: The abdomen of the patient was flat. The scars from the first surgery were
visible, and the wounds had healed well. There was no palpable mass or tenderness.

Case 2: The patient had arrhythmia, with a split-second heart sound in the pulmonary
valve auscultation area. The abdomen of the patient was flat. The scars from the first
surgery were visible, and the wounds had healed well. There was no palpable mass or
tenderness.

Case 3: The abdomen of the patient was flat. No varicose veins were observed in the
abdominal skin. There was no palpable mass or tenderness. The patient did not have
percussion pain in the liver area.

Laboratory examinations

Case 1: The results of laboratory tests were mostly in the corresponding normal range
except for tumor biomarkers, including AFP (1632.00 ng/mL, normal value: < 25
U/mL) and carcinoembryonic antigen (CEA; 5.9 U/mL, normal value: <5 U/mL). His
Child-Pugh classification was grade A (5 points).

Case 2: Before the first operation, the aspartate aminotransferase level was 207 U/mL,
and the alanine aminotransferase level was 169 U/mL. The AFP level was 43.26
ng/mL, and carbohydrate antigen 19-9 level was 87.1 U/mL. The parameters HBV
surface antigen, anti-HBV e antibody, anti-HBV core antibody and HBV pre-S1 antigen
were positive. The HBV load was 1.65 x 10° IU/mL.

Case 3: The AFP level of the patient was more than 121000 ng/mL, and the carbo-
hydrate antigen 125 level was 79.3 U/mL.
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Figure 2 Computed tomography images of inferior vena cava tumor thrombus and lung and splenic metastases. A and B: Acquired before
surgery showed the existence of inferior vena cava tumor thrombus (orange arrows); C: Acquired before immunotherapy showed the existence of lung metastases; D:
Acquired after immunotherapy showed that the lung metastases were stable; E: Acquired before immunotherapy showed the existence of a splenic metastasis
(orange arrow); F: Acquired after immunotherapy showed that the splenic metastasis was smaller (orange arrow).

Imaging examinations

Case 1: An enhanced CT scan showed a 2.3 cm x 2.1 cm mass in the resection margin
adjacent to the second hilar, with a tumor thrombus measuring 33 mm in the inferior
vena cava (IVC) and partially protruding into the right atrium (Figure 1A).

Case 2: A lung CT scan on June 16, 2017 showed the possibility of metastatic cancer in
both lungs. The patient's re-examination on January 29, 2018 showed more metastases
in both lungs (Figure 2C). The patient was re-examined on June 14, 2019, and a
metastatic tumor was found at the lower pole of the spleen (Figure 2E). Color Doppler
ultrasound of the heart showed slight regurgitation of the tricuspid valve and
pulmonary valve caused by hypertension.
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Figure 3 Computed tomography images of inferior vena cava tumor thrombus. A and B: The inferior vena cava tumor thrombus (IVCTT) before
surgery (orange arrows); C and D: The IVCTT after two courses of immunotherapy (orange arrows).

Case 3: Imaging examination revealed a substantial mass of 19.3 cm x 12.5 cm x 15.7
cm in the right lobe of the liver. This mass was considered a malignant tumor and
invaded the IVC (Figure 3A and B), right hepatic vein and right anterior and right
posterior branches of the portal vein with tumor thrombosis present.

FINAL DIAGNOSIS

Case 1
The patient was diagnosed with recurrent HCC with IVCTT.

Case 2

The patient was diagnosed with metastatic HCC with IVCTT, chronic hepatitis B,
hypertension and hypertensive heart disease.

Case 3
The patient was diagnosed with HCC with IVCTT and chronic hepatitis B.

TREATMENT

Case 1

Thoracoabdominal surgery was performed, and we removed the IVCTT (Figure 1B)
and tumor in the liver. The immunohistochemistry staining results were GPC3(+),
cytokeratin (CK) 19(+), hepatocyte(+), caudal type homeobox transcription factor 2 (+),
CK7(-), CK20(-) and CD34(+). The patient recovered well and started to receive
chemotherapy (oral tegafur 60 mg qd from day 1 to day 14). After two courses of
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chemotherapy, an elevated serum AFP level was found, and CT examination showed
lung metastases (Figure4A and C) and mediastinal lymph node metastases
(Figure 4E). The expression of PD-L1 and tumor-related gene mutations in HCC
tissues was analyzed by immunohistochemistry and gene sequencing. The tumor
proportion score of PD-L1 expression was 1%. The tumor mutational burden was 10.48
mutations/Mb, which ranked at 11% among HCC patients. Moreover, clinically
actionable mutations in TP53 and microsatellite stability were identified. No other
mutations were detected, namely, there were no mutations in CD274, programmed
cell death 1 ligand 2, MutL homolog 1, MutS homolog 2, MutS homolog 6, PMS1
homolog 2, polymerase delta 1, DNA polymerase epsilon, mouse double minute 2
homolog or mouse double minute 4 homolog. Then, the patient received atezolizumab
immunotherapy (1200 mg/mo).

Case 2

The patient received 120 mg pembrolizumab immunotherapy for the first time on July
3, 2019 and then received pembrolizumab combined with S-1 or thymalfasin for four
courses. On November 12, 2019, CT examination revealed that the lower pole of the
splenic metastasis was smaller than before (Figure 2F), and splenectomy was per-
formed.

Postoperatively, the patient received pembrolizumab 200 mg + lenvatinib 12 mg qd
targeted therapy + S-1 60 mg bid x 14 d q30d on December 25, 2019 and February 19,
2020, March 10, April 1, April 22, May 13, June 3, June 24, July 15, August 5, August 26,
Sept 16, October 9, October 30, November 20 and December 12 for a total of thirteen
courses.

Case 3

The patient underwent right hepatectomy. The pathological results showed that the
tumor was HCC with moderate to poor differentiation. The immunohistochemistry
staining results were hepatocyte(+), GPC3(+), CK19(+), AFP minority(+), heat shock
protein 70 minority(+), Ki67 approximately 70%(+), CK7(-), CD10(-) and arginase-1(-),
and CD34 staining showed capillary blood sinusoids. The patient received tislel-
izumab (PD-1 inhibitor, 200 mg q3w) combined with lenvatinib (8 mg qd) targeted
therapy after surgery. During the third course of treatment, a chest CT scan showed
that the hilar IVC had a tumor thrombus (Figure 3C and D), and intrahepatic lesions
and IVCTT were treated with TACE.

OUTCOME AND FOLLOW-UP

Case 1

Additionally, the lung metastasis disappeared (Figure 4B and D), and the metastases
in the mediastinal lymph nodes were smaller (Figure 4F) after 3 mo of immuno-
therapy. The serum level of AFP was also normal after 3 mo of immunotherapy. The
patient received a total of seven courses of atezolizumab immunotherapy without
other adjuvant therapy. During the process of atezolizumab immunotherapy, he had
no severe treatment-related adverse events. He was regularly followed up and
underwent imaging examinations and blood tests. After 27 mo of follow-up, the
patient had recovered well and showed no signs of recurrence or metastasis. Atezol-
izumab immunotherapy proved effective in the patient, who has since enjoyed a high
quality of life.

Case 2

The patient has been receiving immunotherapy regularly for thirteen courses and is
now in a good living condition without recurrence (Figure 2D). The level of AFP
fluctuated between 97.70 and 244.30.

Case 3

The patient has now received three courses of tislelizumab immunotherapy
(September 29, 2020, October 23 and December 15) and is still receiving treatment.
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Figure 4 Computed tomography images of lung metastases and mediastinal lymph node metastases before and after inmunotherapy. A
and C: Acquired before immunotherapy showed the existence of lung metastases (arrows); B and D: Acquired after immunotherapy showed that the lung metastases
had disappeared (arrows); E: Acquired before immunotherapy showed the existence of mediastinal lymph node metastases (white arrow); F: Acquired after
immunotherapy showed that the mediastinal lymph node metastases became smaller (orange arrow).

DISCUSSION

HCC is one of the leading causes of cancer morbidity and cancer-related death
worldwide[8]. The 5-year overall survival rate of HCC patients was reported to be
between 12% and 18%[9,10]. Surgical resection and liver transplantation are possible
curative treatments, but the recurrence rate is high[11,12]. Moreover, only 30% of HCC
patients can benefit from surgery at the time of diagnosis because many patients are at
an advanced stage at the time of their first diagnosis[13]. There is almost no cure for
these patients. The occurrence of IVCTT is relatively rare, and HCC patients with
IVCTT are considered to be at an advanced stage[3]. HCC accompanied by IVCTT or
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distal metastasis indicates poor survival[14,15].

Surgical removal of IVCTT is not recommended due to the poor prognosis and high
surgical risks. However, there have been some reports on radical surgery for HCC
with IVCTT, which achieved better survival than systemic therapy[16,17]. Sorafenib is
the only recommended option for patients with unresectable disease[18]. However, the
curative effect is unsatisfactory, and better therapies are urgently needed.

Immunotherapy is a revolutionary therapy and has achieved certain progress in the
treatment of many solid tumors[19]. Blockade of the PD-1/PD-L1 pathway is one of
the most important immunotherapeutic strategies being studied. The PD-1 inhibitors
pembrolizumab and nivolumab have produced promising clinical responses as
second-line treatments for advanced HCC in phase 1/2 studies[20,21]. Moreover, there
are many ongoing phase III clinical trials comparing PD-1/PD-L1 inhibitors with
sorafenib or a placebo[22].

Atezolizumab is a PD-L1-binding immunoglobulin G4 antibody that acts as an
immune checkpoint inhibitor by selectively blocking the interaction between PD-1
expressed on activated T cells and its ligand PD-L1 expressed on immune cells or
tumor cells. It has been shown to improve significantly survival in many solid tumors,
such as breast cancer and non-small cell lung cancer[23,24].

Recently, a phase III clinical trial reported that atezolizumab combined with
bevacizumab could achieve better overall and progression-free survival than sorafenib
in patients with unresectable HCC[25]. The overall survival rate at 12 mo in the atezol-
izumab-bevacizumab group (n = 336) was higher than that in the sorafenib group (n =
165). The median progression-free survival times were 6.8 mo and 4.3 mo for the
respective groups. This was the first article to suggest the value of immunotherapy in
HCC and has brought hope to patients with advanced HCC.

In this article, we presented three cases of recurrent and metastatic HCC with
IVCTT treated with PD-1/PD-L1 inhibitors that responded excellently to anti-PD-
1/PD-L1 immunotherapy. The first patient underwent surgery for HCC and had
recurrence of HCC with IVCTT 3 years after his first surgery. We performed a second
surgery and removed the recurrent tumor and IVCTT. However, 2 mo later, imaging
results and the level of a serum tumor marker showed metastases of the tumor into the
lungs and mediastinum. After gene sequencing and immunohistochemistry, we
suggested the application of a PD-L1 inhibitor to treat the patient. After 3 mo of
immunotherapy, the level of AFP decreased to normal, and imaging examination
showed the disappearance of metastatic lesions. The patient was followed up regularly
and had no signs of recurrence or severe immune-related adverse events. We reported
two other cases of HCC with IVCTT at the first diagnosis; these patients were treated
with a PD-1 inhibitor after surgery or recurrence, and both achieved a good outcome.

To the best of our knowledge, the first case represents the first report of successful
treatment of recurrent and metastatic HCC with IVCTT with atezolizumab. Pro-
spective studies are needed to validate the therapeutic efficacy and safety of atezol-
izumab in unresectable HCC patients.

CONCLUSION

Anti-PD-L1 therapy in HCC patients with IVCTT and metastasis is associated with
relatively good patient outcomes.
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