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The Progress of Cryoablation in Tumor Immunotherapy
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Abstract Cryoablation is a minimally invasive surgery for tumors. It has the advantages of small trauma
and precise treatment for local tumor treatment. It has been widely used in the treatment of solid tumors such as
liver, kidney, prostate, lung and breast cancer. Different from traditional radiation therapy, microwave radiofrequen-
cy and other physical therapies, cryoablation induces tumor antigens released by tumors to be closer to the natural
state, which can effectively activate T cells to recognize tumor antigens for the production of anti-tumor immunity.
The combination therapy provides the basis. Therefore, it is a new direction in the field of tumor immunotherapy to
find suitable cryoablation combined therapy drugs to comprehensively enhance the body’s immune response. This
review discusses the molecular mechanism of cryoablation in the treatment of tumors and the effective anti-tumor
immune response it induces. In addition, it reviews the therapeutic effects of cryoablation combining with different
immunotherapies in recent years, hoping to provide new treatment strategies for tumor treatment.
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Fig.1 The basic mechanism of cryoablation in the treatment of tumors (modified from reference [5])
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Fig.2 Immune response caused by cryoablation
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Table 1 Clinical study of cryoablation combined with different treatment methods

SRR I 7 VBITRCR SR
Research object Treatment Treatment effect References
Non-small cell lung Cryoablationt+allogeneic NK cells  Enhance the patient’s immune function, significantly improve the RR [46]
cancer (response rate) and DCR (disease control rate)
Advanced liver Cryoablationtallogeneic NK cells  Enhance immune function, improve the quality of life of patients, and [47]
cancer reduce the expression of AFP
Unresectable liver Cryoablation+drugloaded micro- The survival rate is significantly improved, the survival rate is 82.7% [48]
cancer sphere embolization
Esophageal cancer Cryoablation+chemotherapy Improve OS (overall survival) and QOL (quality of life) of patients [49]
and liver metastases
Advanced renal cell ~ Cryoablation+sorafenib The patient’s immune function indicators are improved, the ORR [50]
carcinoma (objective response rate) and DCR (disease control rate) are signifi-

cantly higher, and the PFS (progression-free survival) and OS (overall

survival) are significantly longer than other groups
Malignant liver Cryoablation+radiotherapy The patient’s quality of life is significantly improved and the survival [51]
cancer period is prolonged
Melanoma Cryoablation+pembrolizumab No adverse events or major complications of grade 3-4 are observed, [52]

NK cells increase and T-reg cells decrease
Prostate cancer Cryoablation+androgen Reduce PSA (prostate specific antigen) and relieve urinary symptoms [53]
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