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a b s t r a c t 

The abscopal effect is a rare phenomenon characterized by disease regression in distant 

sites after tumoral locoregional therapy. Locoregional therapy, such as cryoablation, can 

induce an antitumor immunological response, potentially improving outcomes in cancer 

patients receiving immunotherapy. This report describes a patient with multifocal hepato- 

cellular carcinoma who progressed through multiple locoregional therapies, was initially 

unresponsive to immunotherapy, and later achieved rapid and sustained disease regression 

with a combination cryoablation and immunotherapy. A 5-year sustained complete tumor 

response successfully bridged to liver transplantation. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Liver transplantation is offered to patients with hepatocellular
carcinoma (HCC) if they meet Milan criteria, which are based
on imaging features of tumor size and number, and absence
of vascular invasion. Liver transplant is oncologically sound
in those who present outside these criteria if they can be suc-
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cessfully downstaged. In addition to anatomic features, tu-
mor biology will determine recurrence rates after transplan-
tation. The aggressiveness of the tumor is difficult to quan-
tify, but extrahepatic or macrovascular extension, recurrence
after locoregional therapy, poor histologic differentiation and
vascular invasion, and persistently elevated alpha-fetoprotein
(AFP) are among the indicators of unfavorable tumor biology
[1] . 
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Fig. 1 – (A) MRI delayed postcontrast axial image shows 2 
sites of hepatocellular carcinoma (arrowheads). (B) 
Cone-beam CT during angiographic evaluation of the liver 
done 6 weeks later shows rapid enlargement of HCC 

(arrowheads) and numerous enhancing nodules of 
multifocal HCC in both lobes of the liver (arrows) compared 

to the MRI. This pattern of disease is not well suited for 
locoregional therapy. 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Composite of 2 CT scan images obtained 

immediately after partial cryoablation of 2 sites of 
multifocal HCC. The ice balls produced by the treatment 
(double arrow) appeared as ovoid hypodense zones that 
were smaller than the targeted zones of malignancy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Downstaging is typically achieved with locoregional
therapy (LRT). When this fails, the treatment is escalated
to systemic agents [2] , and the likelihood of successful
downstaging significantly decreases. 

This report presents a case of multifocal HCC with multiple
recurrences despite repeated locoregional therapy that gen-
erated a strong abscopal effect with combination therapy of
percutaneous cryoablation and an anti-PD-1 check-point in-
hibitor (Opdivo, nivolumab, Bristol Myers Squibb, NY). Liver
transplantation was successfully performed after a prolonged
complete anatomic and biochemical response with no viable
tumor identified within the explanted liver. 
Case report 

In 2017 a 43-year-old male was referred for LRT of multifocal
HCC in the setting of hepatitis B virus treated with entecavir
(HBV DNA undetectable) and HIV co-infection treated with
efavirenz/emtricitabine/tenofovir (HIV-1 RNA undetectable).
In 2007 cirrhosis was confirmed with biopsy. In 2016 he de-
veloped multifocal bilobar BCLC-B stage HCC and was treated
with multiple percutaneous ablations and chemoemboliza-
tions over the following 2 years. He did not qualify for Yttrium-
90 radioembolization because of extensive HCC multifocality.
The tumor was outside Milan criteria and liver transplanta-
tion was denied. 

At the end of 2017, he developed infiltrative hepatic pro-
gression that was not amenable to LRT ( Fig. 1 A). The serum
AFP level was 45 ng/mL, sorafenib was started, and bland em-
bolization of the liver was done while on sorafenib. Sorafenib
was discontinued after 3 months because of disease progres-
sion, and nivolumab was started (immunotherapy standard
of care at that time). The patient’s AFP continued rising to
1014 ng/mL while on nivolumab ( Fig. 1 B). Six weeks after the
nivolumab was started (no imaging obtained at that time) a
partial cryoablation of 2 sites of HCC was performed with the
specific objective of augmenting immune response by means
of antigen presentation and local inflammation ( Fig. 2 ). The
AFP peaked at 1873 ng/mL. Two weeks after cryoablation AFP
decreased to 593 and normalized 3 months after cryoablation.
Four years after the cryoablation, the AFP remained normal at
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Fig. 3 – Axial MRI image after intravenous contrast obtained 

almost 5 years after cryoablation/immunotherapy shows a 
scar where a large tumor was partially treated with 

ablation (arrow). The liver was free of viable HCC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.3 ng/mL, the liver MRI showed a complete tumor response by
mRECIST criteria, and imaging did not uncover any evidence
for extrahepatic HCC ( Figs. 3 and 4 ). 

After more than 4 years without evidence of malignancy,
he was placed on the active waitlist for liver transplantation.
Five years after the liver cryoablation the patient received a
full-sized orthotopic liver transplant with duct-to-duct biliary
anastomosis, donated after circulatory death. Elevation of to-
Fig. 4 – Annotated 10-month timeline of alpha-fetoprotein (AFP) 
combination sorafenib/bland embolization and later initiation of
other changes in therapy, a rapid and sustained biochemical res
complete response by mRECIST criteria. The timeline excludes m
consistently normal AFP and no imaging findings of tumor recur
tal bilirubin and alkaline phosphatase led to the diagnosis of
ischemic cholangiopathy. A biliary anastomotic stricture was
managed endoscopically with a fully covered metallic stent.
Five months after transplantation the patient remained free
of biochemical or imaging evidence for recurrent HCC. 

Discussion 

The abscopal effect refers to the regression of distant tu-
mor induced by an immune-mediated effect of local tumor
therapy. This phenomenon has been known since the 1950s,
first observed after radiation therapy, but also seen with var-
ious LRT [3] . Preclinical data indicate that cryoablation has
the potential to induce an immune response towards tumors
by releasing tumor antigens and activating antitumor immu-
nity. The mechanisms are under investigation, but it appears
that changes in tumor microenvironment occur in associa-
tion with an increase in effector cells and a decrease in im-
munosuppressive cells [4] . Cryoablation induces the release
of multiple cytokines and leads to a tumor-specific immune
response mediated by dendritic cells [5] . 

Cryoablation is a safe and effective therapy. In a random-
ized controlled trial, cryoablation for HCC ≤4 cm was shown
to be similarly effective as radiofrequency ablation for tu-
mors < 3 cm but was shown to have a more favorable local
tumor progression rate for tumors > 3 cm (7.7% vs 18.2%). For
cryoablation, the local tumor progression rates at 1, 2, and
3 years were 3%, 7%, and 7%. The recurrence-free survival,
overall survival, and complication rates were comparable for
cryoablation versus radiofrequency ablation [6] . It is gener-
ally acknowledged that cryoablation can rarely induce absco-
pal effects, but the combination with immunotherapy holds a
promise that a systemic anticancer immune response can be
potentiated by such combination, and abscopal effect can be
seen with greater frequency [5] . 
levels. Notice the exponential increase in AFP despite 
 nivolumab. Immediately after cryoablation of HCC, without 
ponse was elicited. Follow-up imaging confirmed the 
ost of the 5-year period before liver transplantation with 

rence. 
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Current NCCN Guidelines for the management of unre-
sectable HCC in those who do not qualify for transplant state
that LRT is preferred. Systemic therapy, clinical trials, and
best supportive care can be offered when LRT is not a con-
sideration [2] . The current first-line systemic therapy, accord-
ing to the BCLC guidelines, for infiltrative intermediate-stage,
and advanced stage HCC is a combination of immunotherapy
and antiangiogenesis with atezolizumab and bevacizumab.
The reported objective response rate for atezolizumab + be-
vacizumab versus sorafenib is 29.8% versus 11.3% by RECIST
1.1 and 35.4% versus 13.9 by mRECIST criteria [7] . Even though
the combined use of atezolizumab and bevacizumab results
in better overall survival compared to sorafenib, most patients
do not respond, and median survival remains less than 2 years
[7] . The phase III HIMALAYA trial found that a combination of
tremelimumab and durvalumab had a 22% decrease in risk of
death compared to sorafenib and is another first-line systemic
therapy option [8] . 

LRT has the potential to reverse the immunologic anergy
that prevents response to immunotherapy in many patients
and its use can be justified if done safely [9] . 

This case demonstrates that LRT, in addition to its direct tu-
moricidal effect, can trigger an immunological antitumor re-
sponse, which can be considered an abscopal effect because of
the response seen in intrahepatic multifocal tumors that were
not subjected to cryoablation. Thawing after cryoablation re-
leases antigens, which are taken up by dendritic cells, leading
to further acquired immune activation [10] . When compared
to other thermal ablation techniques, cryoablation is found to
induce a higher immune response [11] . 

Given the immunological repercussions of LRT, some
studies have assessed their potential combination with im-
munotherapy. Ghodara et al. reported the case of an 80-year-
old male with squamous cell lung carcinoma stage IV with
metastatic liver disease. Three months after hepatic Yttrium-
90 ablative radioembolization a metastasis outside of the
treatment field had regressed completely, indicating an ab-
scopal effect [12] . In a single-center retrospective study of pa-
tients with intermediate/advanced HCC, the combination of
LRT (TACE or radioembolization) and nivolumab was shown
to be safe [13] . Another study determined that LRT and treme-
limumab result in positive outcomes and can be considered a
potential new treatment protocol for advanced HCC [14] . Ini-
tial reports of pulsed electric field therapy inducing the forma-
tion of tumor tertiary lymphoid structures suggest that new
developments in LRT have the potential to achieve a more ef-
fective immune response and are expected to stimulate more
investigation [15] . The case presented is unusual because the
abscopal event was so profound and sustained for 5 years that
the patient was declared eligible for liver transplantation, and
in the short-term has remained without HCC recurrence. 

Conclusion 

Liver transplant eligibility can potentially be expanded with
novel combination therapy capable of enhancing the immune
response towards HCC. Although systemic therapy advances
have been achieved, most patients are nonresponders. While
abscopal events are rare, the addition of local therapy to im-
munotherapy is safe and can reverse immunologic anergy.
The benefit of this therapeutic approach would be challenging
to demonstrate in clinical trials and biomarkers to properly se-
lect patients are needed. Combination LRT and immunother-
apy should be considered in patients who are refractory to
standard-of-care systemic treatments after multidisciplinary
tumor board discussion. 

Patient consent 

The patient’s consent for the use of de-identified medical in-
formation for education and research purposes was filed in
written form in the electronic medical record. 

R E F E R E N C E S  

[1] Viveiros A, Zoller H, Finkenstedt A. Hepatocellular 
carcinoma: when is liver transplantation oncologically 
futile? Transl Gastroenterol Hepatol 2017;2:63. 
doi: 10.21037/tgh.2017.07.03 .

[2] Benson AB , D’Angelica MI , Abrams T , Abbott DE , Ahmed A ,
Anaya DA , et al. Hepatocellular carcinoma version 2.2023 
NCCN clinical practice guidelines in oncology. National 
Comprehensive Cancer Network; 2022. HCC-5 .

[3] Mole RH. Whole body irradiation: radiobiology or medicine? 
Br J Radiol 1953;26(305):234–41. 
doi: 10.1259/0007- 1285- 26- 305- 234 .

[4] Wu Y, Cao F, Zhou D, Chen S, Qi H, Huang T, et al. 
Cryoablation reshapes the immune microenvironment in the
distal tumor and enhances the anti-tumor immunity. Front 
Immunol 2022;13:930461. doi: 10.3389/fimmu.2022.930461 .

[5] Aarts BM, Klompenhouwer EG, Rice SL, Imani F, Baetens T, 
Bex A, et al. Cryoablation and immunotherapy: an overview 

of evidence on its synergy. Insights Imaging 2019;10:1–12. 
doi: 10.1186/s13244- 019- 0727- 5 .

[6] Wang C, Wang H, Yang W, Hu K, Xie H, Hu KQ, et al. 
Multicenter randomized controlled trial of percutaneous 
cryoablation versus radiofrequency ablation in 

hepatocellular carcinoma. Hepatology 2015;61(5):1579–90. 
doi: 10.1002/hep.27548 .

[7] Finn RS , Qin S , Ikeda M , Galle PR , Ducreux M , Kim TY ,
et al. IMbrave150: updated overall survival data from a global,
randomized, open-label phase III study of atezolizumab + 

bevacizumab vs sorafenib in patients with unresectable 
hepatocellular carcinoma. J Clin Oncol 2021;39:267 .

[8] Abou-Alfa GK, Lau G, Kudo M, Chan SL, Kelley RK, Furuse J, 
et al. Tremelimumab plus durvalumab in unresectable 
hepatocellular carcinoma. NEJM Evid 

2022;1(8):EVIDoa2100070. doi: 10.1056/EVIDoa2100070 .
[9] Reynders K, Illidge T, Siva S, Chang JY, De Ruysscher D. The 

abscopal effect of local radiotherapy: using immunotherapy 
to make a rare event clinically relevant. Cancer Treat Rev 
2015;41(6):503–10. doi: 10.1016/j.ctrv.2015.03.011 .

[10] Sidana A. Cancer immunotherapy using tumor cryoablation. 
Immunotherapy 2014;6(1):85–93. doi: 10.2217/imt.13.151 .

[11] Jansen MC, van Hillegersberg R, Schoots IG, Levi M, Beek JF, 
Crezee H, et al. Cryoablation induces greater inflammatory 
and coagulative responses than radiofrequency ablation or 

https://doi.org/10.21037/tgh.2017.07.03
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0002
https://doi.org/10.1259/0007-1285-26-305-234
https://doi.org/10.3389/fimmu.2022.930461
https://doi.org/10.1186/s13244-019-0727-5
https://doi.org/10.1002/hep.27548
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
http://refhub.elsevier.com/S1930-0433(23)00886-5/sbref0007
https://doi.org/10.1056/EVIDoa2100070
https://doi.org/10.1016/j.ctrv.2015.03.011
https://doi.org/10.2217/imt.13.151


914 R a d i o l o g y  C a s e  R e p o r t s  1 9  ( 2 0 2 4 )  9 1 0 – 9 1 4  

 

laser induced thermotherapy in a rat liver model. Surgery 
2010;147(5):686–95. doi: 10.1016/j.surg.2009.10.053 .

[12] Ghodadra A, Bhatt S, Camacho JC, Kim HS. Abscopal effects 
and yttrium-90 radioembolization. Cardiovasc Intervent 
Radiol 2016;39:1076–80. doi: 10.1007/s00270- 015- 1259- 0 .

[13] Marinelli B, Cedillo M, Pasik SD, Charles D, Murthy S, Patel RS,
et al. Safety and efficacy of locoregional treatment during 
immunotherapy with nivolumab for hepatocellular 
carcinoma: a retrospective study of 41 interventions in 29 
patients. J Vasc Interv Radiol 2020;31(11):1729–38. 
doi: 10.1016/j.jvir.2020.07.009 .
[14] Duffy AG, Ulahannan SV, Makorova-Rusher O, Rahma O, 
Wedemeyer H, Pratt D, et al. Tremelimumab in combination 

with ablation in patients with advanced hepatocellular 
carcinoma. J Hepatol 2017;66(3):545–51. 
doi: 10.1016/j.jhep.2016.10.029 .

[15] Iding, J., VanderLaan, P., Jimenez, M., García-Hierro, J.F., 
Aldeyturriaga, J.F., Van der Heijden, E.H., et al. (2022). 702 
Tertiary lymphoid structures (TLS) observed in non-small 
cell lung cancer (NSCLC) tumors treated with pulsed electric 
fields. doi: 10.1136/jitc- 2022- SITC2022.0702 

https://doi.org/10.1016/j.surg.2009.10.053
https://doi.org/10.1007/s00270-015-1259-0
https://doi.org/10.1016/j.jvir.2020.07.009
https://doi.org/10.1016/j.jhep.2016.10.029
http://10.1136/jitc-2022-SITC2022.0702

	Abscopal downstaging of intermediate stage hepatocellular via combination cryoablation and immunotherapy with complete pathologic response
	 Introduction
	 Case report
	 Discussion
	 Conclusion
	 Patient consent
	 References


