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Abstract. Gastric cancer frequently spreads to the regional 
lymph nodes, liver and lungs following surgery or late in 
the clinical course. However, an initial clinical presentation 
of bone metastasis in gastric cancer patients is relatively 
rare. The current study presents two cases of gastric cancer 
diffusely metastasized to the spinal vertebrae and with a 
single metastasis to the trapezium, respectively. The initial 
presentations were an increased alkaline phosphatase level 
without any symptoms associated with bone metastasis in the 
first case and a swelling in the right carpometacarpal joint of 
the thumb in the second case. These clinical manifestations 
are also extremely rare in gastric cancer with bone metas-
tasis. The study emphasizes that a diagnosis of gastric cancer 
should be considered in patients with increased alkaline 
phosphatase without clinical symptoms or with a single bone 
metastasis.

Introduction

Gastric cancer frequently spreads to the regional lymph 
nodes, liver and lungs following surgery or late in the clinical 
course (1). Gastric cancer rarely shows dissemination to the 
bones, and the incidence of bone metastasis due to gastric 
cancer is only 0.9‑3.8% (1‑4). Bone metastasis is usually recog-
nized as parallel disease recurrence following surgery (1‑3) 
or progression during follow‑up, and occurs in the late stage 
of the disease (2‑4). Initial (or simultaneous) presentation of 
bone metastasis, particularly in asymptomatic gastric cancer, 
is extremely rare (5‑8). The present study describes two cases 
of gastric cancer initially presenting with an increased serum 
alkaline phosphatase (ALP) level without any clinical symp-
toms and as a swelling in the right carpometacarpal joint of 

the thumb, respectively. The former case showed diffuse spinal 
vertebral bone metastasis, while the latter showed a single 
trapezium metastasis. The two cases were diagnosed as meta-
static gastric cancer on further examination. The present study 
also describes the clinical courses and reviews the initial bone 
metastases in patients with gastric cancer from the literature.

Case report

Case 1. A 60‑year‑old woman with no significant past medical 
history or symptoms was referred to Shinshu University 
Hospital (Nagano, Japan) on April 2013 due to progressive 
increases in ALP level that had been detected by routine health 
screening over a period of 7 months. Physical examinations 
were unremarkable. Laboratory findings indicated a markedly 
increased ALP level (4,917 IU/l; normal, <322 IU/l), but other 
findings were normal, including the level of carcinoembryonic 
antigen (CEA; 1.9  mg/dl; normal, <0.5  mg/dl). Bone 
scintigraphy showed multiple abnormal uptake of radioactive 
material particularly in the lumbar vertebrae (Fig.  1A). 
A review of computed tomography (CT) (Fig.  1B) and 
magnetic resonance imaging data showed multiple osteolytic 
bone metastases, particularly in the lumbar vertebrae. 
Fluorodeoxyglucose‑positron emission tomography/CT 
(FDG‑PET/CT) revealed multiple bone metastases, including 
pubic, rib and lumbar vertebrae metastases, with no other 
abnormal FDG uptake except in these bone lesions. Needle 
biopsy of the left iliac bone was performed and the histological 
findings showed adenocarcinoma with the formation of large 
vacuoles full of mucin that displace the nucleus to the cell's 
periphery suggesting signet cell carcinoma (Fig. 2A and B). 
The specimen was fixed in 20% neutral‑buffered formalin 
and decalcified in 10%  formic acid for one day at room 
temperature. The decalcified specimen block was then 
embedded in paraffin, sliced into sections of 4‑µm thickness, 
and stained with hematoxylin and eosin for 90 min at room 
temperature. The images were captured with an Olympus 
BX51 microscope (objective, x40) and Olympus DP70 camera. 
Histological findings (Fig. 2C and D) of a small flat depressed 
lesion in the middle gastric body area, which was revealed by 
esophagogastroduodenoscopy (Fig. 3), revealed the presence 
of similar signet cell carcinoma in gastric mucosa with those in 
iliac bone as aforementioned. Therefore, a diagnosis of gastric 
signet cell carcinoma with multiple bone metastases was 
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made. Immunohistochemical analysis for epidermal growth 
factor receptor 2 (HER2) was negative in this case. The patient 
received combined chemotherapy of cisplatin (80 mg/m2, day 8 
postoperatively) plus S‑1 (80 mg/m2, day 1‑21 postoperatively) 
followed by S‑1 monotherapy (80  mg/m2, day 1‑28 every 
6 weeks), and denosumab (a fully human monoclonal antibody 
that inhibits receptor activator of nuclear factor‑κB ligand, 
120 mg once every 6 weeks). Subsequent to six cycles of 
cisplatin plus S‑1 therapy, gastrointestinal endoscopic findings 
confirmed scarring of the primary gastric cancer, and the ALP 
was determined to have returned to a normal level (189 IU/l). 
The disease was controlled with S‑1 monotherapy over 1 year, 
but the patient finally developed disseminated intravascular 
coagulation (DIC) and liver metastasis, and succumbed 2 years 
after diagnosis.

Case 2. A 62‑year‑old man presented with a swelling in the 
right carpometacarpal (CMC) joint of the thumb. Conservative 
treatment for thumb CMC osteoarthritis had been performed 
for 3 months. However, radiographic findings revealed an 
osteolytic lesion in the trapezium, with resorption of almost 
the whole of the trapezium (Fig. 4A) and referred to Shinshu 
University Hospital on October 2014. Needle biopsy was 
performed and histopathological examination was performed 
as described previously, and indicated the presence of tubular 
adenocarcinoma. FDG‑PET/CT revealed positive accumula-
tion of FDG in the trapezium and epigastrium (Fig. 4B). Based 
on the results of FDG‑PET, an esophagogastroduodenoscopy 
was performed and showed an advanced and ulcerative tumor 
(Fig. 5A). The results of histological examination of the gastric 
specimens were consistent with those in the trapezium as 

Figure 1. Case 1: (A) Bone scintigraphy showed multiple abnormal uptake of radioactive material, particularly in the lumbar vertebrae, and (B) computed 
tomography showed multiple osteolytic bone metastases, particularly in the lumbar vertebrae.

Figure 2. Case 1: (A and B) Needle biopsy specimens from the left iliac bone and (C and D) endoscopic biopsy from the gastric body area, obtained by 
esophagogastroduodenoscopy, revealed signet‑ring cell carcinoma. (A) H&E magnification, x40; (B) periodic acid‑Schiff magnification, x40; (C) H&E magni-
fication, x40; (D) H&E magnification, x100. H&E, hematoxylin and eosin.
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aforementioned. The serum CEA level was normal (3.2 mg/ml). 
No other distant metastases were found. Therefore, a diagnosis 
of advanced gastric adenocarcinoma with a single metastasis to 
the CMC joint of the thumb was made. Immunohistochemical 
analysis for HER2 was negative in this case. Radiotherapy 
(3 Gy/10 fractions; total, 30 Gy) to the metastatic CMC area 
was performed. The patient was treated with six cycles of 

systemic chemotherapy with cisplatin (60 mg/m2 day 8) and 
S‑1 (80 mg/m2 day 1‑21), followed by S‑1 (80 mg/m2, day 1‑28, 
every 6 weeks) maintenance therapy, which resulted in a partial 
response of the primary lesion to the chemotherapy (Fig. 5B). 
The patient visited Shinshu University every 6 weeks for S‑1 
maintenance therapy and remains alive 2 years after the initia-
tion of chemotherapy without any signs of recurrence.

Figure 3. Case 1: Esophagogastroduodenoscopic findings revealed a small flat depressed lesion in the middle gastric body area. The arrows indicate the lesion.

Figure 4. Case 2: (A) Radiography revealed an osteolytic lesion in the trapezium with resorption of almost the whole trapezium (arrow indicates the osteolytic 
lesion). (B) FDG‑positron emission tomography/computed tomography revealed positive accumulation of FDG in the trapezium and epigastrium (arrows 
indicate the positive lesions). FDG, fluorodeoxyglucose.

Figure 5. Case 2: Esophagogastroduodenoscopic findings (A) prior to and (B) subsequent to six cycles of cisplatin plus S‑1 chemotherapy. The advanced and 
ulcerative tumor disappeared almost completely following chemotherapy.
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Discussion

According to 3 case reports, initial clinical manifestations 
associated with bone metastasis are extremely rare in patients 
with gastric cancer (6‑8). In the present study, increased ALP 
levels were noted by routine laboratory survey in case 1, 
without any symptoms associated with bone involvement, and 
swelling in the right CMC joint of the thumb due to trapezium 
metastasis was noted in case 2. The clinical manifestations 
of bone metastasis observed in these cases are extremely rare 
as the initial signs of asymptomatic gastric cancer. Clinical 
physicians should be aware of the possibility of initial bone 
involvement in patients with gastric cancer.

Kim et al  (5) summarized the findings in patients with 
initial bone metastasis in gastric cancer and reported that bone 
metastasis is often accompanied by lymphangitic lung metas-
tasis, pleural metastasis, leptomeningeal metastasis, a primary 
tumor involving more than two‑thirds of the stomach and 
hematological abnormalities, including DIC or elevated ALP. 
In addition, the most common histological type was signet cell 
carcinoma. ALP is known to be the most predictive biological 
marker for the presence of bone metastasis in gastric cancer (9). 
In the present study, in case 1, the signet cell carcinoma histo-
logical type and elevated level of ALP were consistent with 
these predictors of initial bone metastasis in gastric cancer. 
However, the patient was asymptomatic and presented with no 
other metastatic sites. In addition, endoscopic findings indicated 
a small abnormality so‑called occult primary tumor in case 1. 
These cases suggested that gastric cancer should be considered 
in patients with elevated ALP without any clinical symptoms. 
A search for similar case reports in PubMed (https://www.ncbi.
nlm.nih.gov/pubmed/) using the terms ‘occult gastric cancer’, 
‘bone metastasis’ or ‘ALP’ did not find any similar cases. Thus, 
although the clinical manifestations in case 1 were quite unique, 
it should be emphasized that gastric cancer is a possible disease 
in patients with elevated ALP.

The most frequent sites of bone metastasis are the verte-
brae, followed by the ribs, scapulae, lower extremities and 
upper extremities (10‑12). In the present study, the location 
and single metastasis to the trapezium in case 2 is noteworthy. 
To the best of our knowledge, this is the first report of a single 
metastasis from gastric cancer to the trapezium. Although 
endoscopic findings of the primary lesion showed advanced 
gastric cancer, a single trapezium metastasis without any other 
distant spread is extremely rare in gastric cancer.

Riihimäki et al (13) reported that gastric cancer patients 
with bone metastasis showed the poorest median survival time 
compared with those with metastases in other sites, including the 
thorax, liver or other regions of the abdomen. In addition, patients 
with initial (simultaneous) bone metastasis in gastric cancer 
exhibited significantly poorer overall survival time following 
the diagnosis of gastric cancer compared with late‑phase bone 
metastasis (3,5,10). However, survival time following diagnosis 
of bone metastasis in gastric cancer was slightly longer in the 
initial bone metastasis patients compared with that in those with 
late‑phase bone metastasis (5). Several studies indicated that 
systemic chemotherapy could improve survival, even in patients 
with initial bone metastasis of gastric cancer (3‑5,14). In the two 
cases presented in the present study, cisplatin plus S‑1, a stan-
dard chemotherapy regimen for advanced gastric cancer (15), 

was effective for disease control. Subsequent to chemotherapy, 
the ALP level returned to normal in case 1 and the gastric tumor 
was undetectable on endoscopy in case 2, which may indicate 
a favorable clinical outcome in each case. Thus, these results 
suggest that cisplatin plus S‑1 is a useful chemotherapeutic 
regimen for gastric cancer with bone metastasis.

In summary, the present cases indicated that gastric cancer 
exhibits a variety of clinical features with regard to bone 
metastasis, particularly in the initial clinical presentation of 
the disease. In addition, the cases indicated the importance of 
the detection of potential gastric cancer in patients with an 
initial presentation of bone metastasis. Thus, gastric cancer 
should be considered in the differential diagnosis in patients 
initially presenting with single or multiple bone metastases.
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