
Frontiers in Oncology

OPEN ACCESS

EDITED BY

Curtis J. Wray,
University of Texas Health Science Center at
Houston, United States

REVIEWED BY

Riccardo Inchingolo,
Ospedale Generale Regionale F. Miulli, Italy
Melis Uysal,
Cleveland Clinic, United States

*CORRESPONDENCE

Kevin Burns
kevin.burns@stjoe.org

RECEIVED 09 October 2025
REVISED 06 November 2025
ACCEPTED 10 November 2025
PUBLISHED 02 December 2025

CITATION

Burns K and Juarez TM (2025) Histotripsy for
portal vein tumor thrombus in a patient with
hepatocellular carcinoma: a case report.
Front. Oncol. 15:1721814.
doi: 10.3389/fonc.2025.1721814

COPYRIGHT

© 2025 Burns and Juarez. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

TYPE Case Report
PUBLISHED 02 December 2025
DOI 10.3389/fonc.2025.1721814
Histotripsy for portal vein
tumor thrombus in a patient
with hepatocellular carcinoma:
a case report
Kevin Burns1* and Tiffany M. Juarez2

1Department of Interventional Radiology, Providence Mission Hospital, Mission Viejo, CA, United
States, 2Leonard Cancer Institute, Providence Mission Hospital, Mission Viejo, CA, United States
The presence of portal vein tumor thrombus (PVTT) in patients with
hepatocellular carcinoma (HCC) carries a poor prognosis and signi� cantly
reduces effective treatment options. Here, we present a case of a 76-year-old
male with Barcelona Clinic Liver Cancer stage C (BCLC C) HCC and extensive
PVTT who was treated with histotripsy having progressed through both
locoregional and systemic therapy. Histotripsy produced rapid cavitation of the
tumor thrombus eliciting an imaging response in the process and liver
regeneration in the treated segment. This case highlights the feasibility of
noninvasive histotripsy as a salvage therapy for PVTT from HCC.
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1 Introduction

The presence of portal vein tumor thrombus (PVTT) in patients with hepatocellular
carcinoma (HCC) is a poor prognostic indicator placing these patients squarely into the
advanced stage category of the BCLC staging system (BCLC C) where treatment options are
limited to systemic drug therapy according to the BCLC staging system and treatment
recommendations (1). The use of locoregional therapies for these patients is therefore
limited and somewhat controversial due to the lack of robust clinical data (2).

Histotripsy, a noninvasive focused ultrasound therapy that induces mechanical tissue
destruction via cavitation, has shown early promise in treating unresectable hepatic tumors.
First, the feasibility THERESA trial demonstrated the short-term ef�cacy and safety of
histotripsy for liver tumors (3) and then the multi-center, pivotal #HOPE4LIVER trial
reported promising clinical outcomes, such as 90% local tumor control at 1-year (4–6).
Histotripsy’s favorable safety pro�le was con�rmed in an international analysis involving
230 patients in which only 5% of patients experienced complications of any grade (7).
Finally, another study conducted on patients with liver metastases from pancreas cancer
again demonstrated the positive clinical impact of histotripsy (8).
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Histotripsy offers a compelling technical advantage over other
locoregional therapies through its precision in targeting tumors
near collagen-rich structures such as bile ducts and blood vessels,
maintaining treatment ef�cacy in complex anatomical areas. Here
histotripsy was successfully used to treat PVTT in a patient with
HCC refractory to both Y90 radioembol izat ion and
systemic therapy.
2 Case report

A 77-year-old male with chronic hepatitis C and cirrhosis
(Child-Pugh A) presented with a 14 cm right hepatic lobe mass
and PVTT extending into the main and left portal veins in July 2023
(Figure 1A). In accordance with the BCLC treatment guidelines for
HCC-45, he was initially treated with atezolizumab-bevacizumab
combination systemic therapy. Magnetic resonance (MR) imaging
in December 2023 showed stable disease and tumor extension into
portal vein branches (Figures 2B, C). Two sessions of Y90
radioembolization were administered (April 2024 and May 2024)
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substantially decreasing the size of the dominant tumor to 7 × 5 cm
without affecting the PVTT. Upon disease progression in July 2024,
he was switched to tremelimumab/durvalumab but discontinued
after one cycle due to colitis, which prompted another switch, this
time, to sorafenib in December 2024.

During a tumor board discussion, histotripsy was
recommended as a treatment option to speci�cally target the
PVTT. Therefore, in January 2025, the patient underwent
histotripsy with the goal of targeting the left portal vein tumor
thrombus (Figure 2). On the day of the procedure, the patient
presented with elevated bilirubin (1.3 mg/dL) and alkaline
phosphatase (175 U/L), whereas ALT and AST were within
normal range. Histotripsy was performed with the Edison System
(HistoSonics, Plymouth, Minnesota) as previously described (9).
The procedure was performed under general anesthesia with left-
sided double lumen intubation under the direction of an
experienced anesthesiologist. Tidal volume and PEEP were
adjusted as needed to limit breathing motion and limit the
presence of lung tissue in the ultrasound beam path. Targeting of
the two lesions was conducted with a handheld ultrasound device to
FIGURE 1

(A) Axial contrast-enhanced CT scan of liver showing the extent of the large HCC throughout the right lobe at diagnosis (AFP 2,838 ng/dL). (B, C)
Axial contrast-enhanced T1-weighted MR images after initiation of systemic therapy with atezolizumab-bevacizumab showing stable disease (B) and
tumor extension into portal vein branches (arrow) (C).
FIGURE 2

(A) Axial contrast-enhanced T1-weighted MR image after Y90 therapy showing the dominant HCC in the right lobe without any enhancement,
consistent with near complete response according to mRECIST. The yellow arrow points to the portal vein tumor thrombus before targeting by
histotripsy. (B) Preoperative ultrasound of the portal vein tumor thrombus being targeted by histotripsy, with the planning treatment volume (orange
circle) surrounded by the treatment margin (red circle).
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