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Hepatocellular carcinoma (HCC) is the second leading 
cause of cancer-related deaths globally and is widely 
considered to be a serious threat to human health. In 
clinical settings, more than 70% of HCCs are unresectable 
at initial diagnosis and are therefore treated with palliative 
rather than curative treatment, which severely reduces the 
overall survival of HCC patients (1). In China, most HCCs 
develop as a result of chronic  liver disease (mainly hepatitis 
B virus infection) and are often accompanied by clinical 
portal hypertension (PH). PH induces splenomegaly and 
hypersplenism (defined as pathologic spleen). Severe PH and 
hypersplenism may preclude HCC patients from curative 
resection, and local treatments in the early stage due to 
pancytopenia, which are also equally important negative 
factors for the systemic therapy of advanced HCCs (2).  
For HCC patients diagnosed in the advanced stages, 
including extrahepatic spread, vascular invasion, and tumor-
related symptoms, systemic therapy is recommended if 
available. In recent years, new options for systemic therapy 
have been continually developed for the treatment of 
advanced HCCs, such as small-molecule tyrosine kinase 
inhibitors and immune checkpoint inhibitors. Although 
recent advancements in systemic therapy have dramatically 
improved the long-term outcomes of advanced HCC 
patients, the severe adverse effects of systemic therapy with 
these agents should be carefully considered by clinicians. 

Systemic therapy-related hematologic toxicities are 
rare but clinically serious and potentially life-threatening 
adverse events. Previous studies have indicated that the 
proportion of advanced HCC patients undergoing systemic 

therapy who had high-grade (grades 3–5) leukopenia 
and thrombocytopenia were up to 4.2% and 12%,  
respectively (3). Moreover, local treatments such as 
transarterial chemoembolization (TACE) and hepatic 
arterial infusion chemotherapy (HAIC)   often receive a 
combined treatment modality with systemic therapy for 
advanced HCC. It is worth noting that local treatments 
based on chemotherapy will also restrict bone marrow 
function, and thus, the combination drug therapy will 
aggravate myelosuppression. In fact, patients with advanced 
HCC may have two kinds of liver disease: malignant tumor 
and liver-cirrhosis-associated hypersplenism. Meanwhile, 
clinicians are faced with pancytopenia due to hypersplenism 
and systemic therapy-related hematologic toxicities in 
these settings. Therefore, in the current era of systemic 
therapy combinationed with local treatments, dealing with 
pancytopenia due to hypersplenism and myelosuppression 
is crucial for the treatment of advanced HCC patients 
with hypersplenism, especially for those with a history of 
esophagogastric variceal bleeding. 

Splenectomy can improve hypersplenism and liver 
dysfunction, and decrease the tendency of esophagogastric 
variceal  bleeding. Accordingly,  we speculate that 
splenectomy may be a promising method for advanced 
HCC patients with severe hypersplenism. Firstly, 
treatment-related drugs for advanced HCC can restrict 
bone marrow function, which prevents advanced HCC 
patients with hypersplenism from receiving a sufficient 
dose of drugs to be effective, or may even induce drug 
withdrawal. Therefore, these patients may have an even 
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poorer prognosis than those who receive a more sufficient 
dose of drugs. Based on this, splenectomy may be a 
permanent method to overcome the problems of leukopenia 
and thrombocytopenia, which could avoid treatment 
interruptions or dose reduction for advanced HCC patients. 
In 2008, Hirooka et al. (4) indicated that splenectomy 
was an efficient method for advanced HCC patients with 
hypersplenism treated with chemotherapy. The objective 
response rate of the splenectomy group was significantly 
better than that of the non-splenectomy group (68.1% vs. 
16.6%, P<0.001). 

Secondly, splenectomy can help to improve liver fibrosis, 
restoring immune function and reducing portal venous 
pressure, which will significantly prolong the survival of 
advanced HCC patients with cirrhotic hypersplenism (5,6).  
It has been reported that splenectomy can inhibit the 
progression of HCC and prolong the overall survival of 
orthotopic and metastatic mice by reducing the proportion 
of myeloid-derived suppressor cells (MDSCs) in the 
peripheral blood and liver tumors, which was identified 
as a predictive marker for the cancer immunotherapy 
response (7). This suggested that synchronous splenectomy 
could be considered an adjuvant therapy to treat HCC. 
Thirdly,  as  splenectomy improves l iver function, 
treatment discontinuation due to the systemic therapy-
induced deterioration of liver function may also be  
avoided (8). In addition, for advanced HCC patients 
with severe hypersplenism and esophagogastric varices, 
splenectomy and devascularization will prevent upper 
gastrointestinal bleeding, which could improve the quality 
of life of these patients. However, whether splenectomy 
could enhance the efficacy of systemic therapy needs to be 
further studied in the future.

With the development of surgical techniques and 
equipments, especially in laparoscopic surgery, splenectomy 
has been performed with increasing ease and safety in 
hepatic surgery centers. The application of splenectomy in 
advanced HCC patients with hypersplenism, especially for 
those with poor liver function and esophagogastric varices, 
may be a promising method in clinical practice.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was a standard 

submission to the journal. The article did not undergo 
external peer review.

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://hbsn.
amegroups.com/article/view/10.21037/hbsn-22-545/coif). 
The authors have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Villanueva A. Hepatocellular Carcinoma. N Engl J Med 
2019;380:1450-62.

2. Rizzo A, Dadduzio V, Ricci AD, et al. Lenvatinib plus 
pembrolizumab: the next frontier for the treatment of 
hepatocellular carcinoma? Expert Opin Investig Drugs 
2022;31:371-8.

3. Griffiths CD, Zhang B, Tywonek K, et al. Toxicity Profiles 
of Systemic Therapies for Advanced Hepatocellular 
Carcinoma: A Systematic Review and Meta-analysis. 
JAMA Netw Open 2022;5:e2222721.

4. Hirooka M, Ishida K, Kisaka Y, et al. Efficacy of 
splenectomy for hypersplenic patients with advanced 
hepatocellular carcinoma. Hepatol Res 2008;38:1172-7.

5. Chai ZT, Zhang XP, Shao M, et al. Impact of splenomegaly 
and splenectomy on prognosis in hepatocellular 
carcinoma with portal vein tumor thrombus treated with 
hepatectomy. Ann Transl Med 2021;9:247.

6. Chen XP, Wu ZD, Huang ZY, et al. Use of hepatectomy 
and splenectomy to treat hepatocellular carcinoma with 
cirrhotic hypersplenism. Br J Surg 2005;92:334-9.

7. Long X, Wang J, Zhao JP, et al. Splenectomy suppresses 
growth and metastasis of hepatocellular carcinoma 
through decreasing myeloid-derived suppressor cells 

https://hbsn.amegroups.com/article/view/10.21037/hbsn-22-545/coif
https://hbsn.amegroups.com/article/view/10.21037/hbsn-22-545/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


HepatoBiliary Surgery and Nutrition, Vol 12, No 1 February 2023 139

© HepatoBiliary Surgery and Nutrition. All rights reserved. HepatoBiliary Surg Nutr 2023;12(1):137-139 | https://dx.doi.org/10.21037/hbsn-22-545

in vivo. J Huazhong Univ Sci Technolog Med Sci 
2016;36:667-76.

8. Shimose S, Hiraoka A, Tanaka M, et al. Deterioration 
of liver function and aging disturb sequential systemic 

therapy for unresectable hepatocellular carcinoma. Sci Rep 
2022;12:17018.

(English Language Editor: A. Kassem)

Cite this article as: Zhang EL, Zhang ZY, Huang ZY. 
Splenectomy may facilitate systemic therapy for advanced 
hepatocellular carcinoma with hypersplenism. HepatoBiliary 
Surg Nutr 2023;12(1):137-139. doi: 10.21037/hbsn-22-545


