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Abstract 24 

We report a case of pathologic complete response after successful treatment for 25 

advanced hepatocellular carcinoma (HCC) complicated with portal venous tumor 26 

thrombus by atezolizumab and bevacizumab followed by radical resection. The patient 27 

was a male in his 60s. During follow-up for chronic hepatitis B, abdominal 28 

ultrasonography revealed a huge tumor located in the right lobe of the liver with the portal 29 

vein thrombosed by the tumor. The tumor thrombus extended to the proximal side of the 30 

left branch of the portal vein. The patient’s tumor marker levels were elevated (AFP, 31 

14,696 ng/ml; PIVKA-II, 2,141 mAU/ml). Liver biopsy revealed poorly differentiated 32 

hepatocellular carcinoma. The lesion was categorized as advanced stage according to the 33 

BCLC staging system. As systemic therapy, atezolizumab plus bevacizumab was 34 

administered. Imaging showed marked shrinkage of the tumor and portal venous 35 

thrombus with a remarkable decrease of tumor marker levels after 2 courses of 36 
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chemotherapy. After 3 additional courses of chemotherapy, radical resection was 37 

considered possible. The patient underwent right hemihepatectomy and portal venous 38 

thrombectomy. A pathological examination revealed a complete response. In conclusion, 39 

we experienced a successful curative treatment for advanced HCC with atezolizumab plus 40 

bevacizumab as an option of systemic therapy with a view to conversion surgery.41 



Kurisaki et al. 

 4

Introduction 42 

Advances in molecular targeted agents have improved the outcome of 43 

hepatocellular carcinoma (HCC), and the advent of immune checkpoint inhibitor (ICI) 44 

therapy has led to the further development of combination therapies. The results of IM 45 

brave 150, which showed the efficacy of atezolizumab plus bevacizumab over sorafenib, 46 

are likely to change the treatment strategy for HCC (1). Although atezolizumab plus 47 

bevacizumab is indicated for the treatment of unresectable HCC, subsequent resection 48 

(i.e., conversion surgery) may be curative in patients with a smaller tumor size or 49 

improved vascular invasion as a result of treatment.       50 

We herein report a case of highly advanced HCC in the right lobe of the liver with 51 

a portal vein tumor thrombus extending to the left branch of the portal vein. This patient 52 

was treated with atezolizumab plus bevacizumab followed by successful radical resection.    53 

 54 

Case report 55 

The patient was a man in his 60s (height, 160 cm; body weight, 57 kg). During 56 

follow-up for chronic hepatitis B, alpha-phetoprotein (AFP) elevation and contrast CT 57 

showed a multinodular tumor in the anterior segment of the right lobe of the liver and a 58 

tumor thrombus in part of the right to left branch of the extrahepatic portal vein  59 
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(Fig 1, 2). Liver biopsy revealed poorly differentiated HCC. The patient’s tumor marker 60 

levels were markedly elevated (AFP, 14,696 ng/ml; PIVKA-II, 2,141 mAU/ml). The 61 

lesion was categorized as advanced stage according to the BCLC staging system (2). As 62 

systemic therapy, atezolizumab plus bevacizumab was administered. Imaging showed 63 

marked shrinkage of the tumor and portal venous thrombus with a remarkable decrease 64 

in the tumor marker levels after 2 courses of chemotherapy (Fig. 3, 4) After 3 additional 65 

courses of chemotherapy, radical resection was considered possible. Considering the 66 

adverse effect of bevacizumab on wound healing and hemorrhage, only atezolizumab was 67 

administered at the 5th course. Preoperatively, the Child-Pugh score was 6 (class A). The 68 

tumor marker levels measured before surgery were as follows: AFP, 2.8 ng/ml; PIKA-II, 69 

75 mAU/ml. The liver functional reserve was also evaluated by the indocyanine green 70 

retention rate at 15 minutes (ICGR15) and asialo-scintigraphy. The ICGR15 was 20.6% 71 

and the LHL15 in asialo-scintigraphy was 0.907. Before the introduction of atezolizumab 72 

plus bevacizumab, the ICGR15 was 29.8% and the LHL15 was 0.937. According to our 73 

criteria regarding the liver functional reserve (3), right hemihepatectomy was considered 74 

feasible. 75 

The patient underwent right hemihepatectomy and portal venous thrombectomy 25 76 

days after the last administration of atezolizumab. The operation time was 523 minutes 77 
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and the estimated blood loss was 1,620 g. On POD1, a portal vein thrombus was found, 78 

and percutaneous trans-splenic thrombus removal was performed as interventional 79 

radiology. Follow-up portal angiography showed a tendency for the thrombus to shrink, 80 

and anticoagulant therapy was started with heparin. After confirming that the portal vein 81 

thrombus had almost disappeared, the patient was changed to an oral anticoagulant. On 82 

the 29th day after the operation, he was transferred to another hospital for rehabilitation.  83 

Microscopic examination detected focal lesions in the resected liver specimens, 84 

which show fibrous granulation tissue with lymphoplasmacytic and ceroid/pigment-laden 85 

macrophage infiltration, and deposition of fine reticular or hyalinized large collagen 86 

bundles, but no residual carcinoma. Immunohistochemical staining demonstrated that the 87 

infiltrating lymphocytes composed of CD3+CD4+ and CD3+CD8+ T cells (Fig. 5).  88 

We investigated the expression of PDL1, PD1 and CD4 +, CD8+ T cells in a biopsy 89 

sample of the tumor taken before the introduction of atezolizumab and bevacizumab. In 90 

pre-treatment samples, a significant number of PD1+CD4+ T cells and CD8+ T cells were 91 

recognized. In addition, PDL1+ mononuclear cells but not tumor cells were detected (Fig. 92 

6). 93 

In addition, an organized thrombus was also detected in a portal vein. The thrombus 94 

composed of coagulation necrosis of AE1/AE3-positive cohesive nests and inflamed 95 



Kurisaki et al. 

 7

granulation tissue infiltrated by abundant lymphocytes and plasma cells (Fig. 7). The 96 

response after the systemic chemotherapy was determined classified as a pathological 97 

complete response after extensive pathological examination through all the resected 98 

samples. At the time of writing this report (16 months after surgery), the patient is being 99 

followed up without signs of recurrence. 100 

 101 

Discussion 102 

This is the first report showing that a pathological complete response was obtained 103 

not only for the main tumor but also for the portal vein tumor thrombus after hepatic 104 

resection following systemic therapy with atezolizumab + bevacizumab for a patient with 105 

HCC with portal vein tumor thrombus in the main portal trunk and contralateral to 106 

primarily involved lobe. Although thrombus formation around the portal vein tumor 107 

thrombus is well known (4), the fact that necrosis of tumor cells surrounded by thrombus 108 

was obtained, as shown in the histopathological examination, may be due to the 109 

characteristics of immune checkpoint inhibitors. 110 

    A significant number of CD4+ and CD8+ T cells were detected in both pre-treatment 111 

and post-treatment samples, and the CD8+ T cell infiltration relatively increased in post-112 

treatment resected specimen. The favorable outcomes in HCC patients with high 113 
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expression of CD8+ T cells in tumorous lesion have been reported (5, 6); this 114 

phenomenon was also reported in patients with advanced HCC undergoing atezolizumab 115 

and bevacizumab (7). In this case, PDL1 expression was detected in the mononuclear 116 

cells but not abundant. PD-L1 expression in both tumor cells and mononuclear cells have 117 

been shown to be associated with clinical benefits of immune checkpoint inhibitors in 118 

several cancer types (7-10). Combined immunotherapy including anti-VEGF for 119 

enhancing T cell trafficking and infiltration into the tumor has been investigated and 120 

established to benefit patients who were less likely to benefit from PD-L1 inhibition alone, 121 

because their tumors were PD-L1 negative (11). Recent literature showed a nonsignificant 122 

trend of high PD-L1 expression with improved clinical outcomes from atezolizumab and 123 

bevacizumab in patients with unresectable HCC (7). Although the PD-L1 expression was 124 

evaluated with the biopsy specimens, but not with entire HCC specimens, the fact that 125 

pathological CR was obtained in this case, in which PDL1 expression was originally low, 126 

is a good example of the remarkable effect of combined immunotherapy. 127 

According to the algorithm included in “Guidelines for HCC treatment in Japan” 128 

by The Japan Society of Hepatology, patients with major vascular invasion are candidates 129 

for hepatic resection (12). The proven efficacy of atezolizumab plus bevacizumab in the 130 

treatment of unresectable HCC is changing the treatment strategy for HCC (13, 14). 131 
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Unresectable HCC includes a variety of conditions, some of which cannot be completely 132 

eliminated by hepatic resection alone, such as extrahepatic metastasis, and some of which 133 

are anatomically resectable depending on the degree of vascular invasion. Although the 134 

patient in this report had a tumor thrombus in the main trunk of portal vein, IMBrave 150 135 

included many advanced BCLC stage patients with macrovascular invasion (1), which 136 

would be considered a resectable lesion in Japan (15-17). When these patients are 137 

determined to be unresectable and chemotherapy is started, there is an issue regarding 138 

how far to continue the regimen. In the present case, the patient’s tumor marker levels 139 

decreased quickly, and the tumor size gradually decreased as chemotherapy continued. In 140 

this case report, we were able to perform hepatic resection after treatment with 141 

atezolizumab plus bevacizumab, but the liver functional reserve mildly decreased on 142 

asialo-scintigraphy. A pathological examination showed mild lobular inflammation with 143 

inflammatory infiltrate consisting of lymphocytes. These findings were compatible with 144 

previously reported ICI-related hepatic injury (18). Large regenerative nodules are 145 

detected in the background liver. Portal lymphocytic inflammation and lobular 146 

inflammation associated with focal necrosis of hepatocyte were observed. Although 147 

orcein stain-positive “ground-grass” hepatocytes were detected and differentiation anti-148 

PD-1-induced hepatic injury from natural chronic hepatitis B is difficult, it is plausible 149 
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that administration of anti-PD-1 antibody enhanced the chronic hepatitis B.     150 

Although no significant decrease in the liver functional reserve was observed in 151 

evaluations based on the general liver function or ALBI grade in previous reports (19), 152 

the accumulation of knowledge on the changes in the liver functional reserve (e.g., 153 

ICGR15, asialo-scintigraphy, etc.) before and after administration is considered important 154 

when considering atezolizumab plus bevacizumab therapy for conversion therapy or 155 

neoadjuvant therapy. This insight will also lead to the establishment of the optimal period 156 

for the preoperative administration of atezolizumab plus bevacizumab and the optimal 157 

interval between the end of administration and resection.  158 

Recently, we reported that the hepatobiliary phase of EOB-MRI was useful for 159 

predicting the therapeutic effect of atezolizumab plus bevacizumab on unresectable HCC. 160 

Patients with HCC showing a heterogeneous pattern had significantly shorter 161 

progression-free survival in comparison to patients with HCC showing a homogenous 162 

pattern, and patients with hyperintense tumors had significantly shorter progression-free 163 

survival in comparison to patients with hypointense tumors (20). The appropriate 164 

selection of patients who will respond to atezolizumab plus bevacizumab will help 165 

establish criteria for its introduction for advanced HCC with consideration of possible 166 

future conversion therapy.  167 
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In conclusion, for advanced HCC with portal venous tumor thrombus, 168 

atezolizumab plus bevacizumab was considered effective and was safely administered 169 

without influencing the perioperative course when conversion therapy was conducted. 170 

Furthermore, this regimen may be a treatment option as a part of multidisciplinary 171 

treatment strategy for advanced-stage HCC with a view to conversion surgery. 172 

 173 

Ethical Statement: Written informed consent was obtained from the patient for 174 

publication of the details of their medical case and any accompanying images. The 175 

authors are accountable for all aspects of the work in ensuring that questions related to 176 

the accuracy or integrity of any part of the work are appropriately investigated and 177 

resolved. The study was approved by the Ethical Committee of the Nagasaki University 178 

Hospital (decision number 19102143), and informed consent was taken from the patient. 179 

 180 

Conflict of interest statement:  181 

Akihiko Soyama and other co-authors have no conflict of interest. 182 

 183 

Funding sources: 184 

none 185 



Kurisaki et al. 

 12

 186 

Author contributions statement: 187 

(I) Conception and design: Kurisaki, Soyama, Eguchi 188 

(II) Administrative support: Hara, Matsushima, Imamura, Tanaka 189 

(III) Provision of study materials or patients: Kurisaki, Soyama, Hara, Matsuhima, 190 

Hidaka 191 

(IV) Collection and assembly of data: Kurisaki, Soyama, Hidaka, Hara, Matsushima 192 

(V) Data analysis and interpretation: Kurisaki, Soyama, Hara, Matsushima, Okano, 193 

Hidaka, Ito, Kanekata, Eguchi 194 

(VI) Manuscript writing: Kurisaki, Soyama, Eguchi 195 

(VII) Final approval of manuscript: Soyama, Eguchi 196 

 197 

Data availability statement: 198 

The data that support the findings of this study are available from the corresponding 199 

author upon reasonable request. 200 

 201 

References 202 
1. Finn RS, Qin S, Ikeda M, Galle PR, Ducreux M, Kim TY, et al. Atezolizumab plus 203 
Bevacizumab in Unresectable Hepatocellular Carcinoma. N Engl J Med 2020;382:1894-1905. 204 
2. Reig M, Forner A, Rimola J, Ferrer-Fabrega J, Burrel M, Garcia-Criado A, et al. BCLC 205 



Kurisaki et al. 

 13

strategy for prognosis prediction and treatment recommendation: The 2022 update. J Hepatol 206 
2022;76:681-693. 207 
3. Kamohara Y, Takatsuki M, Hidaka M, Soyama A, Kanematsu T, Eguchi S. 99mTc-208 
Galactosyl sialyl albumin (GSA) scintigram adjusts hepatic resection range in ICG based 209 
estimation. Hepatogastroenterology 2011;58:2058-2061. 210 
4. Negm O, Abou Saif S, El Gharib M, Yousef M, Abd-Elsalam S. Role of low-molecular-211 
weight heparins in prevention of thromboembolic complication after transarterial 212 
chemoembolization in hepatocellular carcinoma. Eur J Gastroenterol Hepatol 2017;29:317-321. 213 
5. Guo M, Yuan F, Qi F, Sun J, Rao Q, Zhao Z, et al. Expression and clinical significance of 214 
LAG-3, FGL1, PD-L1 and CD8(+)T cells in hepatocellular carcinoma using multiplex 215 
quantitative analysis. J Transl Med 2020;18:306. 216 
6. Itoh S, Yoshizumi T, Yugawa K, Imai D, Yoshiya S, Takeishi K, et al. Impact of Immune 217 
Response on Outcomes in Hepatocellular Carcinoma: Association With Vascular Formation. 218 
Hepatology 2020;72:1987-1999. 219 
7. Zhu AX, Abbas AR, de Galarreta MR, Guan Y, Lu S, Koeppen H, et al. Molecular 220 
correlates of clinical response and resistance to atezolizumab in combination with bevacizumab in 221 
advanced hepatocellular carcinoma. Nat Med 2022;28:1599-1611. 222 
8. Rosenberg JE, Hoffman-Censits J, Powles T, van der Heijden MS, Balar AV, Necchi A, 223 
et al. Atezolizumab in patients with locally advanced and metastatic urothelial carcinoma who have 224 
progressed following treatment with platinum-based chemotherapy: a single-arm, multicentre, 225 
phase 2 trial. Lancet 2016;387:1909-1920. 226 
9. Rizvi NA, Hellmann MD, Snyder A, Kvistborg P, Makarov V, Havel JJ, et al. Cancer 227 
immunology. Mutational landscape determines sensitivity to PD-1 blockade in non-small cell lung 228 
cancer. Science 2015;348:124-128. 229 
10. Lee MS, Ryoo BY, Hsu CH, Numata K, Stein S, Verret W, et al. Atezolizumab with or 230 
without bevacizumab in unresectable hepatocellular carcinoma (GO30140): an open-label, 231 
multicentre, phase 1b study. Lancet Oncol 2020;21:808-820. 232 
11. Chen DS, Mellman I. Oncology meets immunology: the cancer-immunity cycle. 233 
Immunity 2013;39:1-10. 234 
12. Kokudo N, Takemura N, Hasegawa K, Takayama T, Kubo S, Shimada M, et al. Clinical 235 
practice guidelines for hepatocellular carcinoma: The Japan Society of Hepatology 2017 (4th JSH-236 
HCC guidelines) 2019 update. Hepatol Res 2019;49:1109-1113. 237 
13. Kudo M. Changing the Treatment Paradigm for Hepatocellular Carcinoma Using 238 
Atezolizumab plus Bevacizumab Combination Therapy. Cancers (Basel) 2021;13. 239 
14. Taketomi A. Hepatic Resection for Hepatocellular Carcinoma in the Era of Molecular-240 
targeted Agents and Immune Checkpoint Inhibitors in Japan. Jma j 2021;4:241-245. 241 



Kurisaki et al. 

 14

15. Komatsu S, Kido M, Kuramitsu K, Tsugawa D, Gon H, Fukushima K, et al. Impact of 242 
Hepatectomy for Advanced Hepatocellular Carcinoma with Major Portal Vein Tumor Thrombus. 243 
J Gastrointest Surg 2021. 244 
16. Soyama A, Eguchi S, Takatsuki M, Hidaka M, Muraoka I, Tomonaga T, et al. Tumor 245 
thrombectomy via a surgically reopened umbilical vein combined with right hemihepatectomy in 246 
a patient with hepatocellular carcinoma. Dig Surg 2011;28:222-225. 247 
17. Ban D, Shimada K, Yamamoto Y, Nara S, Esaki M, Sakamoto Y, et al. Efficacy of a 248 
hepatectomy and a tumor thrombectomy for hepatocellular carcinoma with tumor thrombus 249 
extending to the main portal vein. J Gastrointest Surg 2009;13:1921-1928. 250 
18. Honma Y, Shibata M, Gohda T, Matsumiya H, Kumamoto K, Miyama A, et al. Rapid 251 
Progression of Liver Fibrosis Induced by Acute Liver Injury Due to Immune-related Adverse 252 
Events of Atezolizumab. Intern Med 2021;60:1847-1853. 253 
19. Komatsu S, Yano Y, Fujishima Y, Ishida J, Kido M, Kuramitsu K, et al. Current Role of 254 
Atezolizumab Plus Bevacizumab Therapy in the Sequential Treatment of Unresectable 255 
Hepatocellular Carcinoma. Anticancer Res 2022;42:1403-1412. 256 
20. Sasaki R, Nagata K, Fukushima M, Haraguchi M, Miuma S, Miyaaki H, et al. Evaluating 257 
the Role of Hepatobiliary Phase of Gadoxetic Acid-Enhanced Magnetic Resonance Imaging in 258 
Predicting Treatment Impact of Lenvatinib and Atezolizumab plus Bevacizumab on Unresectable 259 
Hepatocellular Carcinoma. Cancers (Basel) 2022;14. 260 

  261 

Figure legends 262 

Figure 1. Contrast-enhanced CT shows a hypo-attenuated mass with an indistinct border 263 

in the anterior sector. Portal venous tumor thrombus (PVTT) is observed in the posterior 264 

branch and the left branch of the portal vein. Arrowhead shows PVTT.  265 

Figure 2. EOB-MRI. The hepatobiliary phase shows multiple nodules with a portal tumor 266 

thrombus.  267 

Figure 3. CE-CT shows shrinkage of the portal venous tumor thrombus. 268 

a) PVTT was present in P6, P7 and LPV. b) After 2 courses of chemotherapy 269 
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c) Before the operation 270 

Figure 4. Chronological change in the tumor marker levels 271 

Figure 5. Immunohistochemical staining of lymphocytes. T-lymphocyte infiltration was 272 

detected by positive staining of CD3, CD4, and CD8 in the resected specimen.  273 

Figure 6. Immunohistochemical staining of PDL1, PD1, CD4+ T-cells, and CD8+ T-cells 274 

in the pre-treatment biopsy sample.  275 

Figure 7. Pathological findings (a: H&E staining 20×, b : AE1/AE3 20×, c : H&E 276 

staining 200×, d: AE1/AE3 200×). a) Portal venous thrombus. b) Tumor cells in the portal 277 

venous thrombus. c) Completely necrotic tumor cells. 278 
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