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Abstract: Advances in early tumor detection have led to an increase in the reported incidence of multiple primary 
cancers. However, the concurrent occurrence of gastric adenocarcinoma and hepatocellular carcinoma remains 
rare. We present the case of a 68-year-old male patient with chronic hepatitis B who was diagnosed with stage Ib 
liver cancer (T1bN0M0). Gastroscopy revealed a mucosal lesion in the posterior wall of the gastric body, and biopsy 
confirmed moderately to poorly differentiated adenocarcinoma. The patient underwent laparoscopic gastrectomy 
combined with partial liver resection, followed by three cycles of S-1 plus oxaliplatin (SOX) chemotherapy. Given 
the lack of standardized treatment protocols for managing multiple primary cancers, developing a treatment plan 
for these two synchronous cancers is challenging. This case underscores the importance of early screening for 
multiple primary cancers and the need for a multidisciplinary approach to formulate an optimal treatment strategy. 
Furthermore, we conducted a literature review of reports on the simultaneous occurrence of gastric and hepatic 
cancers over recent decades. Unlike previous studies, we also examined postoperative adjuvant chemotherapy 
regimens suitable for both gastric adenocarcinoma and hepatocellular carcinoma patients.

Keywords: Gastric adenocarcinoma, hepatocellular carcinoma, multidisciplinary team, surgery, synchronous mul-
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Introduction

A previous study involving 96,174 cancer 
patients reported a 2.3% incidence of multiple 
primary cancers [1]. In recent years, advances 
in the early detection of tumors have led to an 
increase in the number of patients diagnosed 
with synchronous primary cancers [2]. In China, 
the incidence of gastric cancer and primary 
liver cancer ranks third and fourth, respective-
ly, in terms of the incidence of malignant tu- 
mors and third and second, respectively, in 
terms of mortality [3]. While gastric adenocarci-
noma and hepatocellular carcinoma are com-
mon cancers, their simultaneous occurrence is 
exceedingly rare. The pathogenesis of multiple 
primary carcinomas is unclear but may involve 
factors such as carcinogen exposure, chemora-
diotherapy, genetic susceptibility, and genetic 

instability [4]. Synchronous tumors complicate 
treatment strategies, particularly when both 
tumors are surgically resectable. Surgical treat-
ment is preferred in cases where tumors in  
both organs can be surgically resected [5]. 
However, there is no standardized protocol for 
postoperative adjuvant chemotherapy for syn-
chronous tumors. We present the case of a 
patient with synchronous gastric adenocarci-
noma and small hepatocellular carcinoma who 
received S-1+oxaliplatin (SOX) regimen adju-
vant chemotherapy after simultaneous hepa-
tectomy and gastrectomy. The co-occurrence  
of gastric adenocarcinoma and hepatocellular 
carcinoma is exceptionally rare, presenting 
unique challenges for clinical diagnosis and 
treatment. This case underscores the impor-
tance of early diagnosis and the role of multi- 
disciplinary approaches in treating multiple pri-
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mary malignancies. The reporting of this study 
adheres to the CARE guidelines [6].

Case description

A 68-year-old man with a major complaint of 
pain in the right upper quadrant for 4 days, 
accompanied by yellow staining of the skin and 
sclera, was admitted to our hospital in April 
2021. During the course of the disease, the 
patient vomited once, and the vomit contain- 
ed undigested food. Other symptoms included 
fatigue, poor appetite, and weight loss of 1.5 
kg. His medical history included chronic viral 
hepatitis B infection, with irregular treatment 
for more than 20 years. He had no prior sur- 
geries. The laboratory data were positive for 

amination revealed chronic atrophic gastritis, 
bile reflux, and gastric cancer (Figure 2A). 
Pathology results suggested moderately poorly 
differentiated adenocarcinoma of the posterior 
gastric body wall (Figure 2B). Based on these 
findings, a multidisciplinary team (MDT), com-
prising surgeons, a gastroenterologist, a radi-
ologist, a hepatologist, and an oncologist, was 
included in the treatment of this case. The MDT 
discussed whether the patient had primary 
liver cancer or metastatic liver cancer. Primary 
liver cancer typically shows low-density lesions 
on non-contrast CT scans and high-density 
enhancement on contrast-enhanced CT. In  
contrast, metastatic liver cancer shows low 
density on plain CT scans, and annular enhan- 
cement appears on enhanced CT, with low den-

Figure 1. A. Contrast-enhanced computed tomography showed a circular 
low-density shadow in liver segment VI with uneven density inside the lesion. 
B. Coronal view of dynamic Magnetic Resonance Imaging (MRI) enhanced 
with gadolinium-ethoxybenzyl-diethylenetriaminepentaacetic acid (Gd-EOB-
DTPA) showed low signal intensity in the hepatobiliary phase of the liver SVI 
segment.

Figure 2. A. A patchy mucosal lesion is observed in the posterior wall of 
the gastric body, exhibiting a rough and red appearance with nodular hyper-
plasia, accompanied by clustering of the surrounding mucosa towards the 
center. B. Gastroscopic biopsy revealed that the cancer cells presented an 
irregular adenoid, string-like, diffuse and infiltrating pattern, with enlarged 
nuclei, atypia, and deep staining (Magnification 40 × 10, bar = 50 μm).

hepatitis B surface antigen 
(HBsAg), hepatitis B e anti-
body (HBeAb), and hepatitis  
B core antibody (HBcAb). His 
plasma ammonia concentra-
tion was 52 µmol/L. Routine 
blood and biochemical par- 
ameters; coagulation func-
tion; and the levels of tumor 
markers, including AFP, CEA, 
CA199, CA125, and CA724, 
were normal.

Abdominal contrast-enhanced 
computed tomography (CT) 
revealed a space-occupying 
lesion in liver segment VI  
and no abnormalities in the 
gastric wall (Figure 1A). Dy- 
namic magnetic resonance 
imaging enhanced with ga- 
dolinium-ethoxybenzyl-diethy-
lenetriaminepentaacetic acid 
(Gd-EOB-DTPA) revealed a le- 
sion in segment VI of the  
liver, and the possibility of  
liver cancer was considered 
(Figure 1B). The patient was 
diagnosed with liver cancer 
stage Ib (T1bN0M0) accord- 
ing to the American Joint 
Committee on Cancer Tumor, 
Node, Metastasis (TNM) sys-
tem. Given the patient’s his- 
tory of vomiting, gastroscopy 
was routinely performed prior 
to surgery. A gastroscopic ex- 
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sity in the center of the lesion and high-density 
enhancement at the edge. On MR images, pri-
mary liver cancer shows low and high signals 
on T1-weighted images and T2-weighted imag-
es, respectively, whereas metastatic liver can-
cer usually shows high signals on T2-weighted 
images. Additionally, AFP levels tend to increase 
in patients with primary liver cancer, whereas 
patients with metastatic liver cancer may have 
elevated levels of markers specific to the pri-
mary tumor. However, the elevation of tumor 
markers cannot be used as the sole diagnostic 
criterion for either primary or metastatic liver 
cancer. In this case, the levels of AFP and  
other tumor markers in the patient were within 
normal limits, and gastroscopic biopsy indicat-
ed moderately poorly differentiated adenocar-
cinoma. While the possibility of metastasis  
cannot be entirely excluded, the hepatic space-
occupying lesion may be concurrently resected 
with the gastric lesion. Following the MDT dis-
cussion, laparoscopy-assisted distal subtotal 
gastrectomy with D2 lymphadenectomy and 
segment VI hepatectomy were simultaneously 
performed. During the surgical procedure, the 
liver demonstrated a firm consistency with an 
irregular surface morphology, and a space-
occupying lesion was detected on the hepatic 
surface in segment VI. To achieve adequate 
resection margins and ensure tumor-free ed- 
ges, segmental hepatectomy on segment VI 
was performed rather than opting for local 
resection. The gastric wall appeared unremark-
able; however, enlarged lymph nodes were 
noted along the lesser curvature of the stom-
ach. To prevent postoperative lymph node 
metastasis in patients with gastric cancer, 

phatic or perineural involvement, and stage 
pT1aN1Mx. Immunohistochemical staining re- 
vealed CK8/18 (+), C-erbB-2 (+), AFP (-), glypi-
can-3 (-), SALL4 (-), Syn (+), CgA (-), and Ki-67 
(≥80%). Histological examination of the liver 
segment revealed moderately differentiated 
hepatocellular carcinoma (HCC) without vascu-
lar invasion; the tumor measured 4.7 × 3 × 2 
cm with necrosis (Figure 3B). Immunohisto- 
chemical staining revealed glypican-3 (-), he- 
patocytes (+), AFP (+), CK19 (-), CK20 (-), Arg-1 
(-), CD34 (+), and Ki-67 (≥70%). These immuno-
histochemical results supported the diagnosis 
of gastric adenocarcinoma and hepatocellular 
carcinoma. Ki-67 is highly expressed in both 
gastric and liver cancer samples, indicating a 
high risk of tumor invasion and recurrence. For 
such patients, more aggressive treatment mea-
sures should be implemented post surgery to 
control tumor growth and spread.

One month after surgery, the patient start- 
ed receiving three cycles of the SOX regimen 
(oxaliplatin 130 mg/m2 on day 1 plus oral S-1 
40 mg/m2 twice daily on days 1-14 every 3 
weeks). The patient was unable to continue 
subsequent chemotherapy. However, there was 
no evidence of recurrence eight months after 
surgery, with no positive tumor markers and  
no detection of cancer from abdominal CT. 
Currently, the patient is alive and under follow-
up. We recommend regular imaging and tumor 
marker testing every six months and suggest 
genetic testing to better understand the molec-
ular characteristics of tumors. Psychological 
support is also provided during follow-up to 
maintain a positive mindset.

Figure 3. Hematoxylin and eosin staining of pathological sections after sur-
gery. A. Gastric mucosal epithelial dysplasia was manifested by irregular 
glandular tubular and sieve-like arrangement, along with infiltrative growth 
(Magnification 10 × 10, bar = 200 μm). B. The normal structure of liver tis-
sue was disrupted, with atypical cells identified within it. These cells were 
arrayed in beam, acinar and sheet-like patterns and grew in an infiltrative 
manner (Magnification 20 × 10, bar = 100 μm).

lymphadenectomy was per-
formed at both the first and 
second stations of the region-
al lymph nodes. Pathological 
examination of the surgical 
specimen revealed moderate-
ly differentiated adenocarci-
noma in the posterior gastric 
body wall, some of which were 
poorly differentiated adeno-
carcinoma, signet ring cell  
carcinoma, and mucinous ad- 
enocarcinoma (Figure 3A). It 
was diagnosed as an ad- 
enocarcinoma measuring 4 × 
3 cm, with invasion of the 
muscularis mucosa, no lym-
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Ethics approval

The study was conducted in accordance with 
the 1975 Declaration of Helsinki (revised in 
2013). All details about the patient was re- 
moved to protect privacy, and written informed 
consent was obtained from the patient prior to 
treatment. Written informed consent was not 
required for publication because all patient 
details had been deidentified. In addition, med-
ical ethics committee approval was not requir- 
ed due to the case-report nature of this article.

Literature review

We conducted a literature review on synchro-
nous gastric cancer (GC) and hepatocellular 
carcinoma (HCC). A PubMed search using the 
keywords ‘gastric adenocarcinoma’, ‘hepato-
cellular carcinoma’, and ‘synchronous cancer’, 
along with their synonyms, yielded nine rele-
vant studies. These included one retrospec- 
tive study and eight individual case reports. We 
retrospectively evaluated indicators such as 
age, sex, diagnosis, medical history, clinico-
pathological diagnosis, intervention, complica-
tions, and prognosis (Table 1) [4-13].

In these studies, the median age of the patients 
was 66 years (range 48-76), and one patient 
was female. Most patients had chronic disea- 
se, with 16 cases of hepatitis B, hepatitis C, or 
liver cirrhosis. Subtotal gastrectomy was per-
formed in 14 patients with gastric body or 
antrum cancer. Total gastrectomy was per-
formed in four patients with a proximal stom-
ach or infiltrating gastric cancer, and wedge 
resection of the stomach was performed in 
three patients with gastrointestinal stromal 
tumors (GISTs), early gastric cancer, or recur-
rent anemia of type IV gastric neuroendocrine 
carcinoma. Five major and 14 minor hepatec- 
tomies were performed, and two patients were 
excluded from resection for vascular invasion 
or multiple lesions. Histopathological findings 
of gastric surgical samples revealed that most 
cases were tubular adenocarcinomas of differ-
ent degrees, with only one case of a GIST and 
one case of poorly differentiated neuroendo-
crine carcinoma. During liver tissue resection, 
one patient was confirmed to have simultane-
ous HCC and cholangiocarcinoma. Although 
postoperative complications occurred in eight 
of the 21 patients in these studies, only one 
patient died from postoperative liver failure. In 

the follow-up of all patients, except for one 
patient without follow-up data, nine patients 
experienced tumor recurrence, six died 7-49 
months after surgery, and 11 patients were  
still in good health at the end of these studies. 
Based on the results of the above studies, for 
synchronous tumors, considering the safety of 
surgery, an active surgical treatment strategy 
may improve the overall survival of patients.

Discussion

Multiple primary cancers (MPCs) refer to the 
occurrence of two or more malignant neo-
plasms with different histologies in the same 
individual [14]. These malignancies may be 
confined to one organ or involve different 
organs. The reported frequency of multiple pri-
mary cancers ranges from 2% to 17% [15].  
The occurrence of MPCs is correlated with a 
high frequency of germline pathogenic variants 
[16]. MPCs occur in patients with high-risk 
breast and ovarian cancers and may be clo- 
sely associated with BRCA1 and BRCA2 muta-
tions [17]. Primary head and neck cancers 
accompanied by primary upper gastrointes- 
tinal cancers are often associated with p53 
mutations [18]. Additionally, smoking, as an 
independent risk factor, was associated with  
a 9.7% greater risk of developing MPCs than 
individuals who had never smoked [19]. MPCs 
in patients with head and neck cancer, espe-
cially those located in the esophagus and hypo-
pharynx, are associated with alcohol consump-
tion and polymorphisms in genes involved in 
alcohol metabolism [20]. The concept of field 
cancerization provides a theoretical framework 
for MPC development, suggesting that expo-
sure to regional carcinogens induces irrevers-
ible genetic mutations, ultimately leading to 
MPCs [21]. In our case, the patient did not 
exhibit any deleterious habits, such as smoking 
or alcohol consumption. The appearance of 
small HCC in this patient may be attributed to  
a history of hepatitis B, suggesting that the 
hepatitis B virus is a primary etiological factor 
for HCC in the Chinese population. Synchron- 
ous GC may be associated with mutations in 
tumor susceptibility genes and compromised 
immune function resulting from chronic hepati-
tis B infection. Therefore, long-term and regular 
follow-up is imperative for patients afflicted 
with chronic disorders such as hepatitis B. For 
follow-up evaluations, abdominal CT and gas-
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Table 1. Literature regarding synchronous GC and HCC
Study Case Age Gender Diagnosis Medical history Pathology Therapy Complications Outcome
Kim YI et al 
(1989) [6]

1 66 Female GC+HCC Hepatitis B P/D AC; HCC B-I gastrectomy + left 
lobectomy

Bile bleak HCC recurrence after 10 
mos postoperatively

Uenishi T et al 
(2003) [5]

13 48-76 Male GC+HCC Chronic hepatic disease 5 P/D, 4 M/D and 
4 W/D AC; HCC

STG/TG/WR + right lobec-
tomy/Segmentectomy/
limited resection

1 died of hepatic failure, 4 mas-
sive ascites, 1 liver abscess 
and 1 intra-abdominal bleeding

6 died during 7 mos to 49 
mos, 3 HCC recurrence, 3 
alive at the end of the study

Chang JY et al 
(2003) [7]

1 74 Male GC+HCC+CC No chronic illness W/D AC; W/D HCC; 
M/D CC

STG + left lobectomy + 
Right hepatic WR

Uneventful Under follow-up

Ewertsen C et al 
(2009) [8]

1 71 Male GNEC+HCC Type 2 diabetes; chronic heart 
failure; chronic obstructive 
lung disease; adiposities

P/D NEC; HCC Local resection for GNEC 
+ sorafenib for HCC

Uneventful Normal in the follow-up after 
6 mos

Ramakrishna B et 
al (2012) [9]

1 60 Male GC+HCC Hypertensive; right hydro-
pneumothorax

P/D AC; W-M/D 
HCC

DG+LLS Uneventful No follow-up

Wang Y et al 
(2014) [4]

1 58 Male GC+HCC Hepatitis B P/D AC; HCC DG + Partial hepatectomy Uneventful Normal in the follow-up after 
one year

Ferreira E Mora H 
et al (2015) [10]

1 76 Male GIST+HCC Minor depression Gastrointestinal 
stromal tumors; 
HCC

Atypical gastrectomy + 
left lobectomy

Uneventful Normal in the follow-up after 
30 mos

Wang C et al 
(2018) [11]

1 68 Male GC+HCC Tuberculosis; hepatitis B P/D AC; M-P/D HCC DG + Segmentectomy + 
RHVT

Uneventful Normal in the follow-up after 
9 mos

Hammami A et al 
(2020) [12]

1 50 Male GC+HCC No chronic illness P/D AC; HCC TG+TACE Uneventful Normal in the follow-up after 
2 years

Abbreviations: P/D, poorly differentiated; M-P/D, moderately-to-poorly differentiated; W-M/D, well-to-moderately differentiated; M/D, moderately differentiated; W/D, well differentiated; AC, adenocarcinoma; DG, distal gastrectomy; STG, 
Subtotal gastrectomy; TG, total gastrectomy; LLS, left lateral sectionectomy; WR, wedge resection; mos, months; RHVT, right hepatic vein thrombectomy; CC, cholangiocarcinoma; GNEC, gastric neuroendocrine carcinoma.
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troscopy are recommended. Abdominal CT 
should be performed once a year, and gastros-
copy should be conducted once every 1-2 
years. This follow-up protocol not only facili-
tates surveillance of disease advancement but 
also enables timely modification of the thera-
peutic plan, thereby guaranteeing the most 
favorable treatment outcome and quality of life 
for patients.

Currently, no standardized treatment protocols 
or guidelines are available for managing syn-
chronous MPCs. The management of synchro-
nous MPCs poses a clinical challenge, requir- 
ing a combination of modalities such as sur-
gery, chemotherapy, radiotherapy, and local-
ized therapies. Dyer reported a case in which  
a female patient presented with a pancreatic 
neuroendocrine tumor, lymphoma, and colo- 
rectal cancer [22]. The patient underwent 
R-CHOP (rituximab, doxorubicin, vincristine, 
cyclophosphamide, and prednisolone) chemo-
therapy, endoscopic rectal tumor resection, 
and laparoscopic left pancreatectomy for the 
respective tumors [23]. In another case of syn-
chronous breast, kidney, and thyroid cancers, 
radical resection of the three tumors was per-
formed sequentially with a maximum interval of 
six months between surgical procedures, and 
no recurrence or metastasis was observed dur-
ing postoperative follow-up [23].

In our case, we performed laparoscopic-assist-
ed resection of hepatic and gastric neoplasms 
and administered three cycles of SOX chemo-
therapy during postoperative follow-up. SOX 
serves as the primary regimen for postopera-
tive adjuvant chemotherapy in stage II/III gas-
tric adenocarcinoma, effectively improving dis-
ease-free survival [24]. S-1 has potential as  
an effective pharmaceutical with a favorable 
safety profile for the treatment of advanced 
HCC [25]. The results of a phase II clinical trial 
suggest that the SOX regimen could be a prom-
ising alternative for advanced HCC, showing 
efficacy and safety comparable to that of 
FOLFOX while being better tolerated by patients 
[26]. Therefore, SOX was selected as the adju-
vant chemotherapy regimen after surgery for 
patients with synchronous gastric adenocarci-
noma and hepatocellular carcinoma.

For patients with synchronous MPCs, develop-
ing individualized precision diagnosis and treat-
ment strategies is essential. Physicians must 

understand each type of tumor, as well as the 
interactions and possible concurrent effects 
among the various treatment modalities. Con- 
sequently, diagnostic and therapeutic recom-
mendations derived from MDT discussions  
can provide an optimal treatment course for 
patients. The treatment of synchronous MPCs 
should prioritize tumor prognosis. In cases 
where tumors are localized, simultaneous 
resection may be a viable option; however, in 
cases where both tumors are advanced, it is 
advisable to select chemotherapy that is effec-
tive whenever possible [27]. If this is not feasi-
ble, the chemotherapy regimen should priori-
tize treating tumors with a poorer prognosis, 
which can be combined with localized thera-
pies such as radiotherapy or microwave abla-
tion [15, 27].

This study highlights the effective management 
of a complex cancer case involving synchro-
nous gastric adenocarcinoma and small HCC 
using a combination of surgical resection and 
SOX chemotherapy. These findings emphasize 
the vital role of MDTs in managing MPCs, sub-
stantially improving patient outcomes. Future 
research should focus on elucidating the  
genetic and molecular mechanisms underlying 
synchronous malignancies to develop more  
targeted and effective treatments. Additionally, 
public health initiatives should prioritize early 
cancer detection and screening in high-risk 
populations to prevent the progression of these 
complex cases.
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