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Primary clear-cell carcinoma of the liver with gastric antrum
metastasis: Integrated management with targeted therapy,
immunotherapy and salvage surgery: A case report
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Abstract. This study reports the case of a patient diagnosed
with primary clear-cell carcinoma of the liver (PCCCL).
Intrahepatic metastasis transpired 1 month subsequent to the
resection of the intrahepatic primary lesion. Subsequently, the
patient commenced systemic treatment utilizing a combina-
tion of targeted drugs and programmed cell death-1 inhibitor.
Immune-related adverse events (irAEs) manifested during the
treatment process, encompassing persistent myelosuppression,
hypothyroidism and a substantial elevation of adrenocortico-
tropic hormone levels. Rare gastric metastasis was identified
during the follow-up course. Through multidisciplinary collab-
oration, entailing the sequential or combined implementation
of surgery, targeted therapy and immunotherapy, along with
the effective management of irAEs, the primary tumor, intra-
hepatic metastases and gastric metastasis in the patient were
all effectively controlled. At the final follow-up, no signs of
recurrence or metastasis were observed. This case underscores
the highly invasive attributes of PCCCL, the diverse metastatic
modalities (particularly the rare gastric metastasis), the actual
efficacy of systemic treatment and the importance of complex
irAE management, thus offering key guidelines for clinical
practice.

Introduction

Primary clear-cell carcinoma of the liver (PCCCL) is an infre-
quent subtype of hepatocellular carcinoma (HCC), with its
incidence constituting 3-7% of all cases of HCC. Pathologically,
>50% of the tumor cells display clear cytoplasm replete with
glycogen. In comparison with common HCC, certain reports
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propose that PCCCL may possess relatively lower invasiveness
and a more favorable prognosis. However, other investigations
have indicated that it is predisposed to microvascular invasion
(MV]) and extra-hepatic metastasis (1). As a result, the overall
survival outcome of PCCCL remains a subject of contention.

While clear cell morphology can also occur in metastatic
renal cell carcinoma and other primary hepatic neoplasms,
immunohistochemical (IHC) confirmation of hepatocellular
origin using markers such as hepatocyte paraffin antigen 1
(HepPar-1), arginase-1 (Arg-1) and glypican-3 (GPC3)
becomes essential for the accurate diagnosis of PCCCL (2,3).
Furthermore, recent genomic studies have revealed that
PCCCL may harbor distinct molecular alterations compared
with conventional HCC, including a lower frequency of tumor
protein 53 mutations and enrichment of catenin 31 mutations,
which could partially explain its relatively indolent behavior in
a subset of patients (4).

Currently, the treatment of advanced PCCCL primarily
adheres to the HCC diagnosis and treatment guidelines, with
surgical intervention serving as the cornerstone of treatment.
The combination of targeted therapy and immune checkpoint
inhibitors, such as programmed cell death (PD)-1 monoclonal
antibodies, is assuming an increasingly prominent role (5).
Nevertheless, there is still a substantial dearth of data regarding
the differential efficacy of this subtype in systemic treatment
and its long-term survival rates. The present case report aims
to augment the diagnostic and therapeutic approaches and
experiences of PCCCL in clinical practice.

Case report

A 37-year-old female patient was admitted to the hospital in
October 2021, presenting with persistent distending pain in
the right upper abdomen for 15 days. Throughout the disease
course, the patient did not exhibit any symptoms such as
nausea, vomiting, anorexia, fatigue, fever, chills or jaundice.
The past medical, family and personal history of the patient
was unremarkable. Upon admission, a series of laboratory
examinations were carried out (normal reference values
are provided in parentheses): Alanine aminotransferase
was 27.7 U/l (7.0-40.0 U/1), aspartate aminotransferase was
21.5 U/1 (13.0-35.0 U/1) and total bilirubin was 9.0 ymol/l
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(5.0-21.0 umol/l). The results of the hepatitis B serological
profile were as follows: Hepatitis B surface antigen (HBsAg),
<0.1 index (<1 index); antibody to hepatitis B surface antigen,
17.9 mIU/ml (<8.0 mIU/ml); hepatitis Be antigen, 0 index
(<0.8 index); hepatitis Be antibody, 0.2 index (<0.8 index)
and hepatitis B core antibody, 0.1 index (<0.5 index). The
a-fetoprotein (AFP) level was 33.9 ng/ml (<25.0 ng/ml),
and no elevation was detected in carcinoembryonic antigen,
ferritin or carbohydrate antigen 19-9. Abdominal computed
tomography (CT) revealed that the liver maintained its normal
shape and size. However, an irregular mixed-density mass
(containing fat density; Fig. 1A) was identified in segment S6
of the liver. In October 2021, the patient underwent resection
of this segment S6. During the operation, the liver was found
to be of normal size, with a soft texture and a healthy red color.
The exophytic mass in segment S6 of the liver was densely
adherent to the omentum of the hepatic flexure of the colon.
The tumor had two areas of rupture, accompanied by tiny
nodules in the adjacent omentum. Postoperative pathological
examination indicated clear cell carcinoma in segment S6 of
the liver. In >50% of the tumor cells, clear cytoplasm was
observed, which was rich in glycogen (Fig. 1E). According to
the Edmondson-Steiner grading system, the mass was classi-
fied as grade III. MVI was present (MVI grading, M2), and
cancer metastasis was evident in the omental nodules. IHC
analysis showed positive results for hepatocyte (Fig. 1F),
GPC3 (Fig. 1G) and Ki-67 (40% positive) (Fig. 1H). The post-
operative diagnosis was PCCCL (Clinical Research Group of
Liver Cancer stage I11a).

In November 2021, prior to planned further systemic treat-
ment, a follow-up abdominal MRI showed a newly detected
subcapsular nodule (18x10 mm) in segmen 7 (S7) of the liver.
On Tl1-weighted imaging, it presented as a slightly hypoin-
tense signal lesion (Fig. 2A). Contrast-enhanced scanning
showed mild heterogeneous enhancement, and there was no
contrast agent uptake during the hepatobiliary-specific phase,
which was diagnosed as intrahepatic metastasis (Fig. 2B-D).
Subsequently, the patient was administered a combination
therapy of lenvatinib (8 mg once daily) and toripalimab
(240 mg).

Following the completion of six cycles of immunotherapy,
an abdominal CT in July 2022 revealed that the nodule in
the liver had not notably diminished in size (17.0x11.0 mm).
The treatment regimen was adjusted to lenvatinib at § mg
once daily in combination with tislelizumab at 200.0 mg
every 3 weeks for maintenance treatment. Endoscopy
examination indicated antral gastritis and inflammatory
alterations in the terminal ileum and the colon. Persistent
myelosuppression was noted, with a white blood cell count
of 3.3x10%/1. Thyroid function was abnormal, with the
following specific parameters: Thyroid stimulating hormone,
22.6 mIU/1 (0.5-4.7 mIU/1); FT3 and FT4 were normal. The
adrenocorticotropic hormone (ACTH) level was 32.4 pg/ml
(1.6-13.9 pg/ml between 7:00 and 10:00 a.m.). The patient
was regularly followed up in the outpatient clinic during
this period and continued to receive combination therapy
with lenvatinib and tislelizumab. In August 2023, laboratory
results revealed an ACTH concentration of 816.0 pg/ml,
the patient experienced an immune-related adverse event
(irAEs). As a result, immunotherapy was temporarily

suspended. An abdominal CT scan 2 months later indicated
that the nodule in the liver had regressed to 10.0x9.0 mm.
A laparoscopic resection of liver S7 was performed. The
pathological report suggested that the nodule exhibited
necrosis subsequent to the treatment for HCC. A postop-
erative ACTH level of 69.8 pg/ml confirmed the condition
and maintenance therapy with lenvatinib combined with
tislelizumab was continued.

InJune 2024, the patient was admitted to the same hospital
presenting with ‘melena accompanied by dizziness, fatigue
and transient aphasia’. Blood routine examination results
showed a hemoglobin level of 70.0 g/1 (115.0-170.0 g/1) and
the fecal occult blood test was positive. Gastroscopy revealed
a 2.5-cm submucosal elevation at the greater curvature of
the gastric antrum, with ulceration and bleeding at the apex
(Fig. 3A). Abdominal CT showed thickening of the gastric
antrum wall <21.0 mm. '8F-fluorodeoxyglucose (*F-FDG)
positron emission tomography/CT (PET/CT) imaging indi-
cated increased ®F-FDG uptake of the gastric antrum mass
(Fig. 3B); no other abnormalities were detected throughout
the body. After blood transfusion and acid-suppressing and
gastric-protecting therapies, the symptoms of the patient
were alleviated. In July 2024, the patient underwent a distal
gastrectomy with gastrojejunostomy. Based on gastroscopy
findings, ®F-FDG PET/CT imaging results and patho-
logical analysis of the gastric antral tumor (Fig. 3), the final
diagnosis was metastatic hepatocellular carcinoma. The
tumor was located in the whole layer of the gastric wall,
without penetration of the serosa layer and the resection
margins were negative. IHC analysis showed hepatocyte (-)
(Fig. 3C), Arg-1 (+) (Fig. 3D) and GPC3 (+) (Fig. 3E). All
tissue samples were fixed in 4% formaldehyde, embedded
in paraffin and sectioned. Histological assessment: Tissue
samples were fixed in 4% formaldehyde at room tempera-
ture for 24 h, then embedded in paraffin. Sections of 4 ym
thickness were cut and stained with H&E according to
standard protocols. Briefly, sections were deparaffinized,
rehydrated, stained with hematoxylin for 5 min at room
temperature, washed, stained with eosin for 2 min at
room temperature, dehydrated, and mounted. Images were
captured using a light microscope (BX53; Olympus Corp.)
at x200 magnification; scale bars are indicated in the figure
legends.

IHC analysis: THC was performed on 4-pm paraffin sections
using a Roche Ventana Benchmark XT automated staining
system (Roche Diagnostics) following the manufacturer's
instructions. The staining protocol included deparaffiniza-
tion, antigen retrieval (CCI solution; Roche Diagnostics) and
blocking of endogenous peroxidase. Sections were incubated
with primary antibodies against HepPar-1 (cat. no. ZM-0133;
1:100 dilution), GPC3 (cat. no. ZM-0356; 1:200 dilution),
Arg-1 (cat. no. ZM-0235; 1:200 dilution) and Ki-67 (ZM-0166;
1:150 dilution). All antibodies were obtained from Shanghai
Zhongshan Jingiao Biotechnology Co., Ltd. All primary
antibodies were incubated at 37°C for 32 min. Detection was
performed using the UltraView Universal DAB Detection Kit
(Roche Diagnostics) according to the manufacturer's protocol,
which includes a secondary antibody (goat anti-mouse/rabbit
IgG conjugated with horseradish peroxidase). The sections
were counterstained with hematoxylin, dehydrated and
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Figure 1. (A) Preoperative non-contrast CT revealed an irregular, mixed-density mass situated in segment S6 (as indicated by the yellow arrow in the figure, the
same applies to B-D), which contained fat components. The mass measured 7.31x4.92 cm, with CT values ranging from -11 to 34 HU. (B) During the arterial
phase of CT enhancement scanning, multiple small vessels traverse the tumor, demonstrating moderate heterogeneous enhancement. (C) In the venous phase
and (D) the delayed phase, the degree of enhancement diminishes, manifesting as the characteristic of ‘fast-in and fast-out’. (E) H&E staining revealed that
the tumor tissue was predominantly constituted by a high proportion (80%) of vacuolated clear cells. The tumor cells were arranged in a sheet-like or nested
configuration and exhibited a large cell volume. The cytoplasm appeared transparent and vacuolated, whereas the nuclei demonstrated irregular morpholo-
gies, suggesting marked nuclear atypia. Notably, mitotic figures were rarely observed (scale bar, 50 ym). (F-H) Immunohistochemistry: (F) Hepatocyte (+),
(G) glypican-3 (-) and (H) Ki-67 40% (scale bar, 50 ym).

Figure 2. At 1 month after resection of the primary tumor of liver segment S6, MRI findings were as follows: (A) As shown by the white circle, the hepatic
nodule in segment 7 presents with a slightly hypointense signal on T1-weighted imaging and an annular hypointense capsule is observable. (B) In the arterial
phase of contrast-enhanced scanning, the lesion manifests with mild heterogeneous enhancement without capsular enhancement. In the (C) portal venous and
(D) delayed phase, the extent of enhancement diminishes.

mounted. Appropriate positive and negative controls were After 2 months of recovery, the patient was switched to the
included. Images were captured with a light microscope  second-line treatment for liver cancer: Apatinib 750 mg once
(Olympus BX53) at x200 magnification. a day, combined with tislelizumab. As of the last follow-up
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Figure 3. Non-continuous lenvatinib combined with tislelizumab after 23 months of treatment. (A) Gastroscopic examination reveals a submucosal elevated
lesion, measuring 2.5 cm on the anterior wall of the gastric antrum. The surface of the lesion is irregular, with localized areas covered by a small quantity
of white exudate and dark-red blood clots. (B) ¥F-FDG PET/CT imaging indicates increased FDG uptake within the lesion, with a maximum standardized
uptake volume of 11.3 (yellow arrow). (C-E) Immunohistochemistry: (C) Hepatocyte (-), (D) Arg-1 (+) and (E) glypican- 3 (+) (scale bars, 50 ym). FDG,

fluorodeoxyglucose.

in July 2025, there was no evidence indicating recurrence or
metastasis.

Discussion

There are no significant differences in age, sex, preop-
erative AFP level, liver cirrhosis and clinical symptoms
between patients with PCCCL and those with common HCC
(CHCC) (6). However, the incidence of hepatitis C infection in
patients with PCCCL is higher compared with that of patients
with CHCC. The clinical diagnosis mainly relies on patholog-
ical examination: The cancer cells of PCCCL are characterized
by cytoplasm rich in glycogen or fat, a decrease in the number
and volume of organelles and mild nuclear atypia. Histological
examination reveals a moderate degree of differentiation (7).
Therefore, some literature reports indicate that the prognosis
of this disease is generally favorable compared with that of
CHCC (8). Although rare, gastric metastasis of HCC has been
previously documented in the literature (9).

The contrast-enhanced CT images of the lesion in the
present case report demonstrate moderate heterogeneous
enhancement during the arterial phase, accompanied by
multiple small arteries traversing the lesion. In the venous
and delayed phases, the enhancement diminishes, presenting
a typical ‘fast in, fast out’ enhancement pattern similar to that
of CHCC. However, CHCC typically exhibits less and milder
fatty degeneration. Additionally, the relatively distinct mass
boundary and pseudocapsule shadow differ from the infiltra-
tive growth and indistinct boundaries commonly observed
in CHCC of the same size or grade (10). PET/CT has limited
sensitivity in the initial diagnosis of HCC. Notably, ®F-FDG
PET/CT does not offer superior detection efficiency for small

intrahepatic metastases compared to contrast-enhanced MRI.
Therefore, "SF-FDG PET/CT was not performed prior to the
initial surgery. During the histological section examination, it
was found that clear cells accounted for >50%. Furthermore,
immunohistochemistry results indicated that both the
liver-specific antigens hepatocyte and glypican-3 were posi-
tive. Considering the absence of abnormalities in other organs
detected by imaging, the final diagnosis was confirmed as
PCCCL. During the advanced stage of the tumor, the clinical
symptoms of the patient lacked specificity. However, the lesion
pattern observed by gastroscopy is different from the typical
ulcerative or infiltrative growth patterns of primary gastric
cancer. By contrast, on enhanced CT scans, the enhancement
degree of the gastric antrum lesions was relatively lower
compared with that of the primary liver lesions and there was
no fat component. This reflected the fundamental difference
in tumor cell growth in different microenvironments. To the
best of our knowledge, at present, the mechanisms of gastric
metastasis of PCCCL remain to be elucidated. It is speculated
that renal clear cell carcinoma, which often has distant metas-
tases, may be associated with the abundance of tumor cells,
feeding arteries and MVI. Arg-1 exhibits high specificity for
HCG; its positivity in the metastasis would strongly confirm
a hepatic origin (2). Glypican-3 was focally positive in the
gastric metastases, which supported the hepatocyte origin (3).
Secondly, hepatocyte (+) in the primary lesion suggests
improved differentiation of hepatocytes, while hepatocyte (-)
in the metastatic lesion may indicate that the degree of differ-
entiation of metastatic tumor cells had decreased or that they
had dedifferentiated, and certain liver phenotypes had been
lost (11). This corresponds to the features of the metastatic
lesion on "®F-FDG PET/CT imaging (SUVmax=11.3) (12).
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As of present, the treatment protocol for PCCCL remains
grounded in the general treatment principles of HCC. The
patient demonstrated a stable overall health status, with
all liver function indices falling within the normal range.
Integrating the findings of preoperative imaging examinations,
radical resection was identified as the most suitable treatment
approach. For the subsequent two surgeries, both the timing
and methodology were strictly aligned with current treatment
principles. For resectable lesions, including the primary tumor,
intrahepatic recurrence foci and symptomatic solitary gastric
metastases, proactive surgical intervention is pivotal in control-
ling local lesions and attaining survival benefits (13). In recent
years, clinical investigations into targeted therapy, immu-
notherapy (both as monotherapy and combination regimens)
for advanced HCC have yielded promising results regarding
efficacy and safety profiles, thereby informing the selection of
first-line therapeutic strategies. For instance, the REFLECT
trial demonstrated that lenvatinib was non-inferior to sorafenib
in terms of overall survival (OS) among patients with advanced
HCC, solidifying the role of lenvatinib as a first-line treatment
option for this patient population (14). A separate retrospective
study further indicated that the combination of toripalimab,
lenvatinib and hepatic artery infusion chemotherapy mark-
edly improved progression-free survival, OS and tumor
response rates when compared with lenvatinib monotherapy
in the management of advanced HCC (15). Consequently, the
patient in the present case report was administered the potent
combination regimen of lenvatinib plus a PD-1 inhibitor, which
aligns with the recommendations outlined in clinical practice
guidelines. However, following the completion of six treatment
cycles, CT evaluation revealed no notable reduction in the
metastatic lesion located in S7 of the liver. In contrast with tori-
palimab, tislelizumab features structural modifications to its Fc
region, which mitigate macrophage-mediated T-cell exhaustion
and theoretically enhance anti-tumor immune responses (16).
As evidenced by subsequent imaging studies, switching to the
combination therapy of tislelizumab and lenvatinib resulted in a
reduction in the liver S7 lesion, thereby facilitating subsequent
surgical intervention. Nevertheless, the patient experienced
exacerbation of irAEs, necessitating the temporary suspension
of immunotherapy. After a 3-month interval during which the
irAEs subsided, the first-line treatment regimen was reinitiated.

Given the heterogeneity of HCC, tumor progression
frequently ensues following first-line systemic therapy. The
low incidence of PCCCL has also constrained the clinical
synthesis of therapeutic strategies for PCCCL metastasis. The
phenomenon of ‘hyperprogressive disease’ was first defined
in 2017 by Champiat et al (17). It refers to disease progression
that meets the Response Evaluation Criteria in Solid Tumors
at the first imaging evaluation, along with at least a two-fold
increase in the tumor growth rate. This phenomenon may be
associated with various factors, including specific genetic
alterations and immune microenvironment dysregulation. In
the present case, however, a young female patient developed
gastric antral metastasis 8§ months after resuming immuno-
therapy following a 3-month treatment pause. It is reasonable
to consider this progression part of the natural disease course.
Apatinib exhibits high specificity for VEGFR-2 binding
without antagonizing VEGFR-3, thereby failing to impede
the activation of T cells stimulated by immune checkpoint
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inhibitors and preserving the lymphoid-immune system.
Apatinib has been approved for patients with HCC who have
experienced failure of or intolerance to at least one prior line
of systemic antineoplastic therapy (18). Subsequent to the
re-failure of PD-1 inhibitor therapy, the patient demonstrated a
favorable response to the combination regimen of apatinib and
tislelizumab, with no evidence of tumor recurrence observed
during follow-up to the present date.
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