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Case Report

Transarterial chemoembolization for omental vein tumor
thrombosis in hepatocellular carcinoma: a case report
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Background: In hepatocellular carcinoma (HCC) patients, recognizing major vascular invasions such as
portal vein tumor thrombosis (PVTT) and hepatic vein tumor thrombosis (HVTT) is crucial for disease
staging. Less documented is the invasion of other vessels. We report a case of omental vein tumor thrombosis
(OVTT) in an HCC patient treated with transarterial chemoembolization (TACE).

Case Description: A 74-year-old male patient with hepatitis B infection was diagnosed with HCC in
segment 8 five years ago and treated with radiofrequency ablation (RFA). The tumor recurred at the ablation
site, measuring 25 mm x 18 mm, invading the portal vein branch of the posterior segment and a omental
vein, showing tumor thrombosis. The patient received TACE targeting branches from the right hepatic
artery and omental artery. After two TACE sessions, the tumor and thrombosis completely responded, and
tumor markers returned to normal.

Conclusions: This case report highlights the uncommon presentation of OVTT alongside PVTT in
advanced HCC, emphasizing the need for vigilance in diagnosing atypical disease progressions in HCC and
a possible treatment efficacy of TACE.
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Introduction invasion signifies that the patient is no longer a candidate

. . for curative treatment modalities such as surgical resection
In the clinical landscape of hepatocellular carcinoma (HCC), & ’

. I . . . liver transplantation, or radiofrequency ablation (RFA) (2).
the identification of macrovascular invasion, particularly v P ’ quency (RFA) (2)

portal vein tumor thrombosis (PVTT) and to a lesser
extent, hepatic vein tumor thrombosis (HVTT), has become
a critical determinant in classifying the stage of disease (1).
Such macrovascular invasions are not only prognostically
significant, indicating a grave outlook for overall patient
survival but also requiring substantial alterations in the
management of HCC. The presence of macrovascular

The incidence of PVTT varies widely, occurring in 6.5% to
44% of HCC patients, whereas HVTT alone is seen in only
3% (3). According to Mihringer-Kunz et al.’s study, HVTT
occurs concomitantly with PVTT in 26.9% of cases (4).
The guidelines from the European Association for the
Study of the Liver (EASL) and the American Association
for the Study of Liver Diseases currently recognize tumor
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thrombosis primarily in the portal vein (1,5). Nonetheless,
the presence of tumor thrombosis in veins other than the
portal vein is also pivotal, as it reclassifies the staging of the
disease (2). Such cases of macrovascular invasion involving
non-portal and non-hepatic veins remain scant in medical
literature.

We report a patient with recurrent HCC patient who
was presented with omental vein tumor thrombosis (OVTT)
15 years after receiving RFA therapy and was treated with
conventional transarterial chemoembolization (TACE). We
present this article in accordance with the CARE reporting
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-24-17/rc).

Case presentation

A 74-year-old male patient with a history of hepatitis B was
previously diagnosed with solitary HCC in segment 8, which
was treated with RFA 15 years ago. He had been managed for
hepatitis B with Tenofovir alafenamide (25 mg/day) for the
past 10 years and was regularly monitored for HCC tumor
markers. During 3 months prior to hospitalization, his
serum alpha-fetoprotein (AFP) levels gradually increased
from 159 to 247 ng/mL.

Upon admission, the patient was in good general
condition with mild right upper quadrant abdominal pain.
His performance status was grade 1 according to the Eastern
Cooperative Oncology Group Criteria, and he had a Child-
Pugh score of six points. Basic laboratory tests revealed:

Highlight box

Key findings

e A case of omental vein tumor thrombosis (OVTT) in a
hepatocellular carcinoma (HCC) patient treated with transarterial
chemoembolization (TACE).

What is known and what is new?

e In HCC patients: vascular invasions such as portal vein tumor
thrombosis (PVTT) and hepatic vein tumor thrombosis is crucial
for disease staging.

® This represents the first documented case of TACE for OVTT in
HCC in the medical literature, highlighting a rare but significant
pattern of vascular invasion in HCC.

What is the implication, and what should change now?

® This case report highlights the uncommon presentation of OVT'T
alongside PVTT in advanced HCC, emphasizing the need for
vigilance in diagnosing atypical disease progressions in HCC and a
possible treatment efficacy of TACE.
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10.6 g/L hemoglobin, 3.7 g/dL albumin, 0.45 mg/dL
bilirubin, 0.08 mg/L C-reactive protein (CRP), 58 U/L
aspartate transaminase (AST), and 57 U/L alanine
transaminase (ALT). Red blood cell (RBC) counts were
4.3 g/L, 2.48 g/L white blood cells (WBC) with 53.3%
neutrophils, and 77 g/L platelets. HCC markers included
AFP at 2,127 ng/mL and prothrombin induced by vitamin
K absence-1I (PIVKA-II) at 22 pg/mL.

Magnetic resonance imaging (MRI) with contrast
enhancement demonstrated the recurrence of HCC in
segment 8 at the previously treated site by RFA, with the
recurrent tumor measuring 25 mm x 30 mm. This lesion
presented ill-defined margins with the surrounding normal
liver parenchyma and showed significant contrast uptake
in the arterial phase followed by washout in the venous
and delayed phases, which is characteristic of HCC. The
lesion also caused a thrombosis in a branch of the portal
vein adjacent to the tumor. Anterior to the tumor, there was
an omental vein with unclear boundaries with the tumor,
measuring 18 mm in diameter, demonstrating restricted
diffusion on diffusion-weighted imaging (DWI), strong
contrast enhancement in the arterial phase, and washout
in both the venous and delayed phases, indicating tumor
invasion (Figure I).

The patient underwent conventional TACE twice using
5 mL of ethiodized oil (Lipiodol, Guerbet, Roissy, France)
mixed with 30 mg of doxorubicin (Ildong, Seoul, Korea),
one month apart. Digital subtraction angiography revealed
hypervascularization of the tumor and tumor thrombosis
supplied by branches of the right hepatic artery and
omental artery. The OVTT was vascularized by branches
of the omental artery from the right gastroepiploic artery
(Figure 2). The procedure was performed using cone-
beam computed tomography (CT) imaging with a 1.8 Fr
microcatheter (Progreat, Terumo, Tokyo, Japan), guided
by Emboguide software (Syngo Embolization Guidance,
Siemens, Frankenthal, Germany), to access and infuse
the doxorubicin and ethiodized oil mixture into the
tumor-feeding vessels. The vessels were then embolized
using 150-350 pm-sized gelatin microparticles (EG gel,
Engain, Gyeonggi, Republic of Korea). Abdominal X-ray
immediately after TACE confirmed lipiodol accumulation
at the tumor site and OVTT. After the first procedure, the
patient’s AST and ALT serum levels increased to 587 and
402 U/L, and after the second procedure, they increased to
520 and 428 U/L. The elevation of AST and ALT recovered
within 3 days after conservative treatment and the patient
was discharged. There were no other complications related
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Figure 1 Contrast-enhanced abdominal magnetic resonance imaging at patient admission. (A) Diffusion sequence shows an ill-defined,

enlarged collateral vein (arrowhead) alongside a recurrent HCC lesion at segment 8, with diffusion restriction on b1000 similar to the HCC

lesion. (B) In the arterial phase, the lesion exhibits significant enhancement (arrowhead), diagnostic of omental vein tumor thrombosis.

HCC, hepatocellular carcinoma.

Figure 2 Digital subtraction angiography during transarterial chemoembolization. (A) Common hepatic artery angiogram shows an omental

vein tumor thrombosis (arrowheads) and a portal vein tumor thrombosis (arrowheads) with hypervascularity. (B,C) Superselection of feeding

branches from the omental artery (arrowhead) to the recurrent HCC tumor at segment 8 (arrowhead). HCC, hepatocellular carcinoma.

to TACE. A follow-up CT scan three months post-TACE
showed no remaining viable tumor, with a marked decrease
in tumor markers, AFP at 26.1 ng/mL and PIVKA-II at 5
pg/mL (Figure 3).

The study was approved by the Institutional Review
Board of Seoul St. Mary’s Hospital, College of Medicine,
The Catholic University of Korea (Approval No.
KC23Z1S10847). All procedures performed in this study
were in accordance with the ethical standards of the
institutional and/or national research committee(s) and
with the Helsinki Declaration (as revised in 2013). Written
informed consent was obtained from the patient for the
publication of this case report and accompanying images.
A copy of the written consent is available for review by the
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editorial office of this journal.

Discussion

HCC is a malignancy that characteristically vascular
invasion, particularly the portal and hepatic veins, with a
minority of cases reported to extend into the biliary tract (6).
Concurrently, the presence of extrahepatic collateral
(EHC) blood supply is relatively common, especially in
large tumors or recurrent HCCs (7). The omental artery is
the second or third most common EHC artery providing
blood supply to HCCs, accounting for approximately
13% of cases, with a tendency to vascularize subcapsular
tumor locations. In the case presented, the tumor received
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Figure 3 Post-TACE imaging. (A) The day after TACE, abdominal X-ray shows Lipiodol uptake in the tumor and OVTT (arrowhead).
(B) Abdominal CT scan one month after TACE indicates complete Lipiodol uptake within the OVTT (arrowhead). TACE, transarterial

chemoembolization; OVT'T, omental vein tumor thrombosis; CT, computed tomography.

additional blood supply from a prominent omental artery
beyond the feeding arteries from the right hepatic artery,
suggesting that the omental arterial supply may be a
contributing factor for the emergence of tumor thrombosis
within the omental vein (7). However, contrary to the
identification of extrahepatic arterial branches supplying
HCC to optimize TACE efficacy for maximal tumor
response, the occurrence of tumor thrombosis in veins other
than the portal and hepatic veins has not been prevalently
documented in the literature (7). There have been reports
of unusual venous lesions unrelated to HCC in the omental
vein (8,9). In patients with cirrhosis, collateral circulation
may develop between the portal and systemic venous
systems in response to portal hypertension: connections
between the superior and inferior mesenteric veins, between
the omental vein and the retroperitoneal or pelvic veins, and
potentially other anastomoses involving the gastroepiploic
veins (10,11).

In our patient, tumor recurrence was observed eight years
after treatment with RFA. RFA is extensively utilized for
early and very early stages of HCC, achieving survival
rates comparable to those of liver resection (12,13). Late
recurrence is defined as recurrence occurring more than
two years of curative treatment, with a late recurrence rate
reported by Yang ez al. as 24.6%, of which local recurrences
accounted for 14.3% (14). In our case, the tumor exhibited
localized recurrence at the RFA treatment site alongside
localized vascular invasion, including OVTT and PVTT.
Yang et al. also identified male gender, the presence of
multiple liver tumors, and cirrhosis as risk factors for late
recurrence (14). Stabilizing hepatitis B infection is a critical
factor in reducing the risk of HCC tumor recurrence (13).

© Journal of Gastrointestinal Oncology. All rights reserved.

Recent advancements in the treatment of advanced-
stage HCC with vascular invasion have significantly
evolved with the advent of new systemic therapy agents (2).
Combination therapy with atezolizamab and bevacizumab
(AB) is considered the first-line option in most current
guidelines, Barcelona Clinic Liver Cancer (BCLC) 2022,
yet the guideline does not widely acknowledge vascular
invasion beyond the portal vein, including HVTT (15,16).
Based on the IMbrave 150 study, the AB combination has
shown superior efficacy compared to sorafenib in patients
with HCC, achieving an objective response rate (ORR) of
30%. However, treatment-related grade 3/4 adverse events
were observed in 143 (43%) of 329 patients. The effect of
the AB combination on patients with localized progression
and macrovascular invasion is not yet fully elucidated,
as 207 out of 336 patients (61.6%) did not present with
macrovascular invasion (17). Meanwhile, for HCC cases with
localized progression, locoregional therapies such as TACE
or hepatic arterial infusion chemotherapy (HAIC) have
been demonstrated to achieve optimal tumor response (16).
Therefore, we opted for TACE treatment for patients
even in the advanced stages. However, to achieve optimal
tumor response and provide the greatest survival benefit,
combination with systemic therapy is necessary (16).

The selection of TACE for patients with HCC and
segmental PVT'T is judiciously considered in patients with
preserved liver function, Child-Pugh A or B, showing a high
tumor response rate, especially in cases of hypervascular
PVTT (18). In our patient, Lipiodol uptake was observed
in both PVT'T and OVTT after conventional TACE. AST
and ALT elevated after TACE. This is a common TACE-
related complication. Post-treatment transient AST and ALT
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elevation was predictive of objective response to TACE (19).
In Asian clinical guidelines and practice, TACE is regarded
as a more commonly chosen alternative treatment option for
BCLC stage C patients compared to sorafenib in previous
stages (20). The integration of systemic treatments or other
local modalities such as stereotactic body radiotherapy or
HAIC can provide maximal tumor response benefits and
extend patient survival (20).

Conclusions

This case report highlights the uncommon presentation of
OVTT alongside PVTT in advanced HCC, emphasizing
the need for vigilance in diagnosing atypical disease
progressions in HCC and a possible treatment efficacy of
TACE.
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