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Background: Giant hepatocellular carcinoma (GHCC) with arteriovenous fistula (AVF) is often considered a surgical no-go zone,
lacking a standardized conversion therapy. This paper reports a case in which the implementation of sequential, integrated multimodal
therapy, simultaneously targeting the tumor’s biological behavior and the fistula’s abnormal hemodynamics, successfully achieved
substantial downstaging of the tumor, ultimately accomplishing curative resection.

Case Presentation: A 38-year-old male patient presented with recurrent abdominal distension and was diagnosed GHCC compli-
cated by AVF, as confirmed by computed tomography (CT). The patient underwent tumor downstaging through a multimodal
therapeutic approach, which integrated targeted therapy, immunotherapy, hepatic artery infusion chemotherapy (HAIC), transcatheter
arterial chemoembolization (TACE), and radiotherapy. This comprehensive treatment strategy subsequently facilitated curative
surgical resection. To date, the patient has attained an overall survival duration of 32 months.

Conclusion: This case suggests that a sequential multimodal strategy may enable downstaging and potential curative resection in
selected patients; however, validation in larger cohorts is required.
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Introduction
Primary hepatocellular carcinoma (HCC) frequently invades the hepatic venous system, leading to the development of hepatic
arteriovenous fistulas (AVF). AVF occurs in approximately 14%—63.2% of HCC cases, with arterioportal shunts being the
most common subtype.' GHCC complicated by AVF represents an ultra-high-risk clinical subtype with a uniquely aggravated
pathophysiology and dismal prognosis (mOS of 3—4 months without intervention).” Due to risks of life-threatening hemor-
rthage and tumor dissemination, radical hepatectomy has conventionally been regarded as a relative contraindication.’
Additionally, AVF formation may cause ectopic embolization and reduce intratumoral drug deposition, further complicating
treatment.* This challenge is reflected in the BCLC 2025 strategy, which emphasizes the need for tailored approaches in
advanced HCC with complex vascular invasions.™®

In recent years, the integrated paradigm combining systemic therapies centered on targeted and immunotherapeutic agents
with localized interventions has profoundly transformed the treatment landscape for advanced HCC.>”~® Conversion therapy
—defined as downstaging initially unresectable tumors to enable curative resection—has emerged as a promising strategy,

with reported resection rates of 15%-42% and improved survival outcomes in selected patients.'”'! However, the application
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of this paradigm to HCC with AVF remains a critical yet underexplored domain in clinical practice. Current literature focuses
primarily on AVF diagnosis and complication management,'* with limited reports on multimodal protocols targeting AVF to
enable radical surgery.

This case report describes a patient with HCC complicated by AVF who achieved successful tumor downstaging
through sequential multimodal therapy, ultimately enabling curative resection. The principal significance lies in challen-
ging the conventional view of AVF as an absolute surgical contraindication and providing a practical framework for this
ultra-high-risk population.

Case Presentation

In May 2023, a 38-year-old male patient with chronic hepatitis B virus infection was found to have two hepatic lesions:
one in the right lobe (17.8 cm x 13.6 cm X 17.2 cm) and one in the left lobe (6.6 cmx 4.7 cm x 6.9 cm). Abdominal MRI
revealed primary HCC of the right and left lobes, characterized as a giant mass type. The right lobe lesion exhibited
hemorrhage, an AVF with cancerous thrombosis in the right hepatic vein, and possible invasion of the right peritoneum
and omentum. Potential retroperitoneal lymph node metastasis was also noted (Figure 1). At diagnosis, liver function was
Child-Pugh A and serum AFP level was 12424.36ng/mL (Figure 2). The patient was diagnosed with primary hepato-
cellular carcinoma (CNLC stage IIIb, TNM stage [Va).

The multidisciplinary team (MDT) recommended against immediate surgical resection due to the GHCC with AVF,
a MELD score of 17, and a FLR of only 28.06%. Instead, a combined regimen of targeted therapy, immunotherapy and
interventional therapy (HAIC and/or TACE) was proposed.

Treatment summary: The patient received a sequential multimodal conversion therapy following the roadmap:
donafenib plus tislelizumab (D+T) combined with HAIC — D+T plus HAIC and TACE — D+T plus external beam
radiotherapy (EBRT) — curative liver resection — postoperative D+T. The complete timeline is presented in Figure 3.

Detailed treatment course: in May 2023, treatment with tislelizumab (200mg, q21d) in combination with donafenib
(200mg, twice daily) was initiated, along with two concurrent cycles of HAIC, in August 2023, combined HAIC
(FOLFOX4)-TACE was performed. Subsequently, in October 2023, EBRT (36Gy/12 fractions) was delivered to the
left hepatic lesion. Following these treatments, the AFP level decreased to 6.29 ng/mL, and the patient achieved a partial
response (PR) per RECIST 1.1 criteria (Figure 4).

In August 2024, imaging showed significant reduction: right lobe lesion measured: 7.3 cmx 5.6 cm x 5.6cm; left lobe
lesion measured: 3.0 cmx 2.8 cmx2.1cm (Figure 4). Repeat MDT review confirmed successful downstaging (MELD
score: 18; ICGRI15: 3.6%; FLR: 86.91%; Child-Pugh A). In September 2024, the patient underwent hepatectomy
combined with cholecystectomy. Postoperative pathological revealed no viable carcinoma in the right liver lobe tumor
or gallbladder, with negative surgical margins. The residual tumor in the left lobe: the maximum dimension of the
residual tumor measuring “0.5 cm % 0.4 cm”(Figure 4). Postoperative liver function normalized, and maintenance therapy
with donafenib and tislelizumab was continued.

The Lesions Before Treatment (2023.05.08)

Figure | Contrast-enhanced MRI (2023.05.08) of the lesions before treatment. Maximum tumor diameters measured 7.8 cm in the right hepatic lobe and 6.9 cm in the left
hepatic lobe.The imaging demonstrates a giant, bilobar hepatocellular carcinoma with heterogeneous arterial enhancement and washout in the delayed phase.
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Figure 2 Changes in serum AFP levels (ng/mL) during anticancer therapy. The y-axis represents AFP concentration (ng/mL), and the x-axis represents the date of
measurement. The AFP level decreased from 12,424.36 ng/mL at diagnosis (2023.05.05) to 1.96 ng/mL at the latest follow-up (2026.01.19).

Disease 2023.05 2023.07 2023.08 2023.10 2024.09 2025.07
Stat Diagnosed
atus of HCC PR PR PR PR CR
Treatment § piT4HAIC D+T+HAIC D+T+HAIC +TACE D+T+EBRT Surgery D+T

Figure 3 Timeline scheme of the major clinical events since HCC diagnosis. Upper row: Disease status at each timepoint. Lower row: Corresponding treatment regimen.
The patient achieved PR after HAIC and maintained PR through subsequent treatments, ultimately achieving CR following surgery.

Abbreviations: PR, partial response; CR, complete response; D, donafenib; T, tislelizumab; HAIC, hepatic artery infusion chemotherapy; TACE, transcatheter arterial
chemoembolization; EBRT, external beam radiotherapy.

Follow-up: MRI scans were routinely every 3 months along with blood routine, liver function, kidney function,
electrolyte, thyroid function, and pituitary function. As of January 2026, the serum AFP level had decreased to 1.96ng/
mL (Figure 2), with no tumor evidence of recurrence or metastasis (Figure 5). Treatment-related adverse events were
mild: elevated ALT (grade 1), decreased hemoglobin (grade 1), and hypokalemia (grade 1). The timeline scheme of the
major clinical events of the patient since HCC diagnosis is illustrated in Figure 3.

Discussion
This case suggests that tumor downstaging and curative resection in GHCC complicated by high-risk AVF may be
achievable through an integrated treatment strategy. While no generalizable conclusions can be drawn from a single case,
the following insights are hypothesis-generating and warrant further investigation.

In this case, the pivotal insight is that conversion therapy for HCC with AVF should systematically address the AVF
itself, not merely tumor volume. Current literature on advanced HCC with AVF focuses predominantly on optimizing

TACE technique to avoid non-target embolism, and reporting survival outcomes of TACE combined with systemic
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A After D+T+HAIC Therapy B After D+T+HAIC+TACE Therapy C After D+T+EBRT Therapy D Prior to Tumor Resection
(2023.08.02) (2023.10.06) (2023.11.26) (2024.08.17 )

Figure 4 Contrast-enhanced CT imaging demonstrating tumor response at different treatment stages. (A) Contrast-enhanced CT imaging (2023.08.02) after the second
cycle of D+T+HAIC therapy, Maximum tumor diameters measure 9.0 cm in the right hepatic lobe and 4.5 cm in the left hepatic lobe, representing significant tumor
shrinkage. (B) Contrast-enhanced CT imaging (2023.10.06) after D+T+HAIC+TACE therapy, Maximum tumor diameters measure 8.0 cm in the right hepatic lobe and
4.5 cm in the left hepatic lobe, showing continued response. (C) Contrast-enhanced CT imaging (2023.11.26) of the left lesion after D+T+EBRT therapy, Maximum tumor
diameters measure 7.3 cm in the right hepatic lobe and 3.5 cm in the left hepatic lobe. (D) Contrast-enhanced CT imaging (2024.08.27) prior to tumor resection, Maximum
tumor diameters measure 7.3 cm in the right hepatic lobe and 3.0cm in the left hepatic lobe, achieving further downstaging and meeting surgical criteria.

16 Months Post-operative (2026.01.19)

Figure 5 Contrast-enhanced MRI (2026.01.19) 16 months post-operative, no significant abnormality was observed in the residual liver, with no evidence of tumor
recurrence or metastasis, confirming sustained complete response after radical hepatectomy.

therapies.>'*"'* By contrast, our strategy reconceptualized the AVF—from a static “contraindication” limiting therapeutic
options—into a dynamic “therapeutic target” actively modulated throughout treatment.

A key innovation of our regimen is the establishment of a “HAIC-prioritized-over-TACE- and-radiotherapy”
hierarchical intervention system. Facing a massive tumor burden and significant arteriovenous shunt, in this patient,
we employed HAIC (FOLFOX regimen) as the first-line local intervention for two case-specific reasons: firstly, it
delivered high-intensity cytotoxic assault to the main tumor mass* (AFP decline from >12000 ng/mL to 170.14 ng/mL).
Secondly, it circumvented the inherent risks of early TACE, namely ectopic embolization through the AVF, which could
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cause acute hepatic deterioration or pulmonary/cerebral embolism.” Following tumor shrinkage and stabilization, TACE
was sequentially administered with enhanced safety and efficiency. Radiotherapy was then added to target residual
lesions and the fistula region, and to address residual tumor foci and disrupt AVF-mediated chemotherapy triage,'’
addressing components difficult to eradicate with pharmacological or embolic interventions. This sequential approach
was tailored to the patient’s clinical status.

In this case, HAIC and TACE induced tumor antigen release and reduced intratumoral regulatory T cells.®* Thus, it
can turn the immunosuppressive “cold tumor” into an immunogenic “hot tumor” by restoring the immune microenvir-
onment to further improve immune response.'> !’ Radiotherapy may have further enhanced immunogenicity by

18,19 20,21

promoting antigen release, upregulating MHC class, and facilitating the infiltration of tumor-infiltrating lym-

phocytes (TILs).'”**** This shifts the tumor immune phenotype from “cold” to “hot”.?'-**

The combination of donafenib and tislelizumab was selected based on complementary mechanisms: donafenib may
normalize aberrant tumor vasculature and reduce AVF-mediated shunting, while tislelizumab reactivates depleted CD8+
T cells.”'*'62* This synergistic interaction aligns with the findings from the IMbrave150 trial,'* but remains preliminary
in the context of AVF.

To our knowledge, unlike recent studies on TACE-HAIC with targeted-immunotherapy in advanced HCC, none speci-
fically enrolled the “giant tumor with AVF” subtype, emphasized the chronological sequence of interventions, or incorporated
radiotherapy.” In contrast, while multiple prior studies’*>* have established the efficacy of TACE combined with targeted-
immunotherapy. Thus, this case provides a hypothesis-generating framework for a complete clinical decision-making pathway
from multimodal conversion therapy to curative resection in this ultra-high-risk population.

In this patient, surgery was performed when three criteria were met: (significant tumor downstaging;**>° @ deep
biological response (marked AFP decline); and ® significant future liver remnant volume. Radical hepatectomy was
performed when these multidimensional parameters were simultaneously met. Postoperative pathology confirmed RO
resection with no vascular invasion. Adjuvant targeted-immunotherapy was continued postoperatively, and as of the latest
follow-up in January 2026, the patient remains in a recurrence-free survival state.This outcome illustrates the potential
value of dynamic, parameter-driven decision-making in multimodal conversion therapy, though this remains to be
validated in larger studies.

Naturally, as a single-center case report, this study carries inherent selection bias. Conclusions require validation in
prospective cohorts. Longer follow-up is needed given to the high recurrence risk of AVF-related HCC. Additional
limitations include: (1) potential influence of patient-specific factors—such as underlying liver function reserve, immune
status, and tumor biology—in determining the favorable outcome; and (2) the optimal sequencing and dosing of each
therapeutic modality remain undefined and require prospective investigation.

Data Sharing Statement
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