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Abstract  
Bone metastasis of gastric cancer is relatively uncommon in clinical practice. Moreover, it is all the more unu-

sual for the primary presentation of gastric malignancy to be bone metastasis. Here, we describe a male patient 
who complained of pain and edema in his right lower extremity. Further assessment by computed tomography and 
positron emission tomography revealed an abnormally thickened gastric cardia and a giant neoplasm in the right 
pelvis with bone damage. Consequently, the finding of adenocarcinoma cells in pelvic and cardia biopsy speci-
mens contributed to the diagnosis of pelvic metastasis from gastric cancer. This case report illustrates that stomach 
cancer has the potential, although far less than breast, prostate and lung cancers, to metastasize to bone. In addi-
tion, it highlights the peculiarity of this bone metastasis which is pelvic, solitary and huge.
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INTRODUCTION
Gastric cancer is the fourth most prevalent malig-

nant tumor worldwide, responsible for approximately 
934,000 new diagnoses and 700,349 deaths annu-
ally[1]. In contrast, bony skeleton metastases from gas-
tric cancer are uncommon, with an incidence of 13.4% 
in autopsy specimens[2]. Furthermore, solitary bony 
metastasis as the first sign of gastric cancer is even 
rarer[3]. Here, we present an unusual case identified as 
gastric adenocarcinoma with a single enormous pelvic 
metastasis as the first clinical manifestation.

CASE REPORT
A 49-year-old man was referred to our depart-

ment in January 2011, with a complaint of pain for 

the past 5 months and edema for the past 3 months 
in his right lower limb. Five months earlier, a 
vague pain occurred in his right hip, then gradually 
increased and became intolerable, in addition to a 
novel symptom of edema three months ago. Due 
to the severe pain and edema, the patient gradu-
ally lost the ability to walk and experienced ano-
rexia, insomnia and a 10 kilogram weight loss. One 
week prior to admission, an outpatient systemic 
computed tomography (CT) examination had been 
performed on him. CT findings showed thicken-
ing of the local soft tissues of the gastric cardia 
(Fig. 1A), coexisting with osteolytic changes of the 
right ilium in the periacetabular area, where a soft 
tissue mass (13.8 cm×12.2 cm×13.5 cm) was lo-
cated (Fig. 1B). The head, thorax and other regions 
showed normal scanning images. To exclude other 
potential lesions that were difficult to detect by CT 
scanning, a positron emission tomography (PET) 
was then taken. Interestingly, PET found only two 
abnormally high radioactive uptake areas, in the 
gastric cardia and right pelvis, which conformed 
well to CT images (Fig. 1C and 1D). 
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Past history of the patient was unremarkable. The 
patient occasionally took codeine/paracetamol based 
analgesics to palliate his pain and discomfort. He was 
divorced, had one son and worked as an artist. He had 
a tobacco-consumption history (smoking 10 to 20 cig-
arettes per day for more than 20 years) and only drank 
alcohol occasionally. Physical examination noted an 
approximately 10 cm×10 cm, hard, immovable sub-
cutaneous mass in the right hip and severe  lower right 
extremity edema. No apparent abnormalities of the 
chest, abdominal, or nervous systems were uncovered. 
Notably, vascular ultrasonic Doppler of the lower ex-
tremities revealed nothing but the anteriorly oppressed 
right external iliac vein without thrombosis.

Routine laboratory tests displayed minor normo-
cytic anemia (hemoglobin 84 g/L, mean corpuscular 
volume 90.9fL, mean corpuscular hemoglobin 29 pg), 
marked hypoproteinemia (albumin 25.2 g/L), and el-
evated serum alkaline phosphatase (ALP 440.4 IU/L). 
Tumor markers including carcinoembryonic antigen 
(CEA) and carbohydrate antigen 199 (CA199) were 
normal. The remaining parameters, including renal 
function, serum electrolyte levels, blood coagulation, 
urine and stool testing, were all within normal limits. 

In the end, an endoscopic examination of the up-
per gastrointestinal system was recommended and dis-
closed a tumoral lesion in the esophago-cardial region, 
beginning 38 cm away from the incisors and spreading 
through the cardia of the stomach. Multiple biopsies of 
the lesion were taken and pathological examination re-
ported moderately-differentiated adenocarcinoma, grade 
II (Fig. 2A). In addition, fine needle aspiration of the 
pelvic lump was conducted and subsequent pathological 
investigations revealed metastatic adenocarcinoma (Fig. 
2B). Taken together, a diagnosis of stage IV cardiac 
gastric cancer with pelvis metastasis was safely made.

The patient received supportive and symptomatic 
treatments to reduce cancer-related complications such 
as pain, anemia, hypoproteinemia, and bone destruc-
tion. Transarterial embolization and infusion aimed 
at the pelvic tumor were subsequently carried out, us-
ing therapeutic agents including tegafur (1,000 mg) 
and cisplatin (60 mg). As expected the pain, edema, 
anorexia and insomnia were substantially alleviated. 
Despite choosing not to receive intravenous chemo-
therapy due to private reasons, the patient survived for 
three months with a well-improved quality of life, ac-
cording to the records from follow-up visits.

Fig. 1 Pelvic metastasis of the cardia adenocarcinoma in a 49-year-old man. Axial unenhanced CT shows a thickened 
mass (arrow) in the cardia area (A) and an irregular-form soft tissue lump (arrow) in the right pelvis with osteolytic destructions of 
the right iliac bone (B). PET image exhibits high radioactive uptake (arrow) (C) and demonstrates ring-shaped high radioactive up-
take (arrow) of the right pelvic mass (D).
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DISCUSSION
Bone metastases appear in almost all malignant tu-

mors, with prostate, lung, and breast cancer frequently 
involved[4]. Indeed, bone ranks third among the most 
common metastatic sites, just behind the lung and liv-
er[4]. However, osseous pelvic metastasis seems clini-
cally infrequent in stomach cancer. Based on Japanese 
literature, the incidence of bone metastasis of gastric 
cancer was 13.4% (33/246) in autopsies[2], far higher 
than that (1.5%, 33/2242) in resected cases[5]. 

The mechanisms of bone metastasis in stomach 
cancer has been widely studied. Lenhert et al.[6] hy-
pothesized that it is the rich supply of blood capil-
laries in gastric mucosa that contribute to the bone 
metastasis. Another theory proposed by Batson[7] ar-
gued that metastasis to the spine may be through the 
paravertebral venous plexus because intrathoracic or 
intraabdominal pressure is increased. Additionally, 
the thoracic duct was regarded as one of the meta-
static pathways for gastric cancer to metastasize to the 
bone[8].

As a general rule, gastric cancer patients are gener-
ally characterized with symptoms from primary foci 
such as epigastric pain, anorexia, vomiting, dysphagia, 
and weight loss, etc.[9]; those exhibiting symptoms 
attributable to metastases account for only 5% of all 
cases[10]. In this case, things were a little more com-
plex. First, the major complaints stemmed from the 
metastatic pelvic lesion and had little to do with the 
primary source. In other words, it was the nerve inva-
sion and vein oppression from the pelvic metastasis 
that directly caused pain and edema in the right lower 
extremity, not the stomach cancer itself. Second, it 
was difficult to differentiate the pelvic neoplasm as 
being metastatic or primary. Although medical history 
reviews, physical examinations, and routine labora-

tory tests found a variety of clues highly suggestive 
of pelvic malignancy, they were not specific to bone 
metastasis, let alone to that from gastric cancer. 

Moreover, bone metastasis from gastric cancer is 
generally indicative of extensive metastatic disease 
with preceding or coexisting liver and lung involve-
ment[11]. In this case, however, the right pelvic mass 
was the sole metastatic site secondary to gastric car-
cinoma, for CT and PET investigations failed to de-
tect other occult tumoral lesions. Although a solitary 
pelvic metastasis could be easily mistaken to be a pri-
mary osseous tumor, a previous study suggested that a 
bone tumor in patients beyond 40-year-old should be 
primarily suspected as a metastatic lesion until proven 
otherwise[12]. This 49-year-old patient was, theoreti-
cally, supposed to have a metastatic rather than pri-
mary malignancy, and subsequent pathological ex-
aminations did confirm this.

Frequent locations for gastric cancer metastasis are 
the thoracic and lumbar vertebra[5], while in this case 
gastric cancer spread specifically to the right pelvis, 
a comparatively rare site. Pelvic metastases of stom-
ach cancer had been previously reported to occur in 6 
out of 2243 patients in a Japanese study[13]. Another 
article documented a patient diagnosed with gastric 
adenocarcinoma with multiple osteoblastic metastases 
to bony structures including the pelvis[14]. Unlike these 
recorded cases, our patient possessed an extraordi-
narily large, single pelvic metastasis, measuring 13.8 
cm×12.2 cm×13.5 cm, which is very infrequently 
mentioned in the available literature.

Overall, gastric cancer patients with osseous me-
tastases carry a dismal prognosis with a mean survival 
time of less than 5 months; 3.5 years has been the 
longest survival period reported in the literature[14]. 
Nevertheless, this poor prognosis is superior to that of 
patients with liver or lung secondaries[11] because most 

Fig. 2 Pathological examination (H&E×400). A: Histology of gastric cardia biopsies reveals squmous epithelium infiltrated 
with moderately differentiated adenocarcinoma cells, Grade II. B: Metastatic adenocarcinoma cells are evident microscopically in 
pelvis mass.
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of the bone-related complications (pain, pathological 
bone fracture, hypercalcemia, and spinal cord com-
pression) are controllable. Accordingly, a multidisci-
plinary antitumor strategy is advocated for the man-
agement of not only bone metastasis, but also for the 
gastric cancer itself. All effective measures, such as 
surgical approach, radiotherapy, chemotherapy, tran-
sarterial embolization, analgesics, bisphosphonates, 
and the best supportive treatments are recommended 
to be cautiously considered and appropriately ar-
ranged. If responsive to treatments, even patients with 
stage IV disease may achieve prolonged survival time 
and better quality of life.

References

[1]     Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer sta-
tistics, 2002. CA Cancer J Clin 2005; 55: 86-7.

[2]    Nisidoi H, Koga S. Clinicopathological study of gastric 
cancer with bone metastases. Gan To Kagaku Ryoho (in 
Japanese) 1987; 14 (5 Pt 2): 1717-22

[3]     Nottebaert M, Exner GU, von Hochstetter AR, Schreiber 
A. Metastatic bone disease from occult carcinoma: a 
profile. Int Orthop 1989; 13: 119-23.

[4]    Coleman RE. Metastatic bone disease: clinical features, 
pathophysiology and treatment strategies. Cancer Treat 
Rev 2001; 27: 165-76.

[5]    Yoshikawa K, Kitaoka H. Bone metastasis of gastric 
cancer. Jpn J Surg 1983; 13: 173-6.

[6]     Lehnert T, Erlandson RA, Decosse JJ. Lymph and blood 

capillaries of the human gastric mucosa. A morphologic 
basis for metastasis in early gastric carcinoma. Gastro-
enterology 1985; 89: 939-50. 

[7]     Batson OV. The function of the vertebral veins and their 
role in the spread of metastases. Clin Orthop Relat Res 
1995; 312: 4-9. 

[8]     Yamamura Y, Kito T, Yamada E. Clinical evaluation of 
bone and bone marrow metastasis of gastric carcinoma. 
Jpn J Gastroenterol Surg 1985; 18: 2288-93. 

[9]    Axon A. Symptoms and diagnosis of gastric cancer at 
early curable stage. Best Pract Res Clin Gastroenterol 
2006; 20: 697-8.

[10]  LaDue JS, Murison PJ, McNeer G, Pack GT. Symptoma-
tology and diagnosis of gastric cancer. Arch Surg 1950; 
60: 305-35.

[11]  Anagnostopoulos G, Sakorafas GH, Kostopoulos P, 
Margantinis G, Tsiakos S, Pavlakis G. Early (mucosal) 
gastric cancer with synchronous osteosclerotic bone me-
tastases: a case report. Eur J Cancer Care (Engl) 2010; 
19: 554-7.

[12]   Birla RK, Bowden L. Solitary Bony metastasis as the first 
sign of malignant gastric tumor or of its recurrence. Ann 
Surg 1975; 182: 45-9.

[13]   Chung YS, Choi TY, Ha CY, Kim HM, Lee KJ, Park CH, 
et al. An unusual case of osteoblastic metastasis from 
gastric carcinoma. Yonsei Med J 2002; 43: 377-80.

[14]   Kobayashi M, Araki K, Matsuura K, Kawai S, Moriki 
T. Early gastric cancer giving rise to bone and brain 
metastases--a review of the Japanese literature. Hepato-
gastroenterology 2002; 49: 1751-4.


