
Long-term survival after gastrectomy and metastasectomy 
for gastric cancer with synchronous bone metastasis

Young Jin Choi, Dae Hoon Kim, Hye Suk Han, Joung-Ho Han, Seung-Myoung Son, Dong Soo Kim, Hyo Yung Yun

Young Jin Choi, Dae Hoon Kim, Hyo Yung Yun, Department 
of Surgery, Chungbuk National University Hospital, Chungbuk 
National University College of Medicine, Cheongju 28644, South 
Korea

Hye Suk Han, Joung-Ho Han, Department of Internal Medicine, 
Chungbuk National University Hospital, Chungbuk National 
University College of Medicine, Cheongju 28644, South Korea

Seung-Myoung Son, Department of Pathology, Chungbuk 
National University Hospital, Chungbuk National University 
College of Medicine, Cheongju 28644, South Korea

Dong Soo Kim, Department of Orthopedics, Chungbuk National 
University Hospital, Chungbuk National University College of 
Medicine, Cheongju 28644, South Korea

ORCID number: Young Jin Choi (0000-0002-5519-7686); Dae 
Hoon Kim (0000-0001-9873-4907); Hye Suk Han (0000-0001 
-5020-8342); Joung-Ho Han (0000-0003-4469-9215); Seung-
Myoung Son (0000-0002-1646-4649); Dong Soo Kim (0000 
-0001-9952-6034); Hyo Yung Yun (0000-0002-5592-1371).

Author contributions: Choi YJ and Kim DH wrote the manu-
script; Kim DS and Yun HY designed and revised the manuscript; 
Han HS, Han JH and Son SM participated in collection of the 
medical data; Choi YJ, Kim DH and Yun HY are responsible 
for accuracy of the case; all authors read and approved the final 
manuscript.

Informed consent statement: Informed consent was obtained 
from the patient for this case report.

Conflict-of-interest statement: The authors declare that they 
have no competing interests.

Open-Access: This article is an open-access article which was 
selected by an in-house editor and fully peer-reviewed by external 
reviewers. It is distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-NC 4.0) license, 
which permits others to distribute, remix, adapt, build upon this 
work non-commercially, and license their derivative works on 
different terms, provided the original work is properly cited and 
the use is non-commercial. See: http://creativecommons.org/

licenses/by-nc/4.0/

Manuscript source: Unsolicited manuscript

Correspondence to: Hyo Yung Yun, MD, PhD, Professor, 
Department of Surgery, Chungbuk National University Hospital, 
Chungbuk National University College of Medicine, 1 Chungdae-
ro, Seowon-gu, Cheongju 28644, 
South Korea. yunhyo@chungbuk.ac.kr 
Telephone: +82-43-2696032
Fax: +82-43-2666037

Received: October 30, 2017
Peer-review started: October 31, 2017
First decision: November 8, 2017
Revised: November 18, 2017
Accepted: November 27, 2017 
Article in press: November 27, 2017
Published online: January 7, 2018 

Abstract
Bone metastasis is a rare event in patients with gastric 
cancer, but pathologic fracture, paralysis, pain and 
hematological disorders associated with the bone 
metastasis may influence the quality of life. We report 
herein the case of a 53-year-old man who presented 
with primary remnant gastric cancer with bone meta-
stasis. The patient requested further investigations 
after detection of a metastatic lesion in the 2nd lumbar 
vertebra during evaluation for back pain that had 
persisted for 3 mo. No other metastatic lesions were 
detected. He underwent total gastrectomy and palliative 
metastasectomy to aid in reduction of symptoms, and 
he received combination chemotherapy with tegafur 
(S-1) and cisplatin. The patient survived for about 
60 mo after surgery. Currently, there is no treatment 
guideline for gastric cancer with bone metastasis, and 
we believe that gastrectomy plus metastasectomy may 
be an effective therapeutic option for improving quality 
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of life and survival in patients with resectable primary 
gastric cancer and bone metastasis. 

Key words: Stomach neoplasms; Gastrectomy; Bone 
neoplasms; Neoplasm metastasis; Metastasectomy

© The Author(s) 2018. Published by Baishideng Publishing 
Group Inc. All rights reserved.

Core tip: Gastrectomy and metastasectomy may be an 
effective therapeutic option for improving quality of life 
and survival in selected gastric cancer patients with 
bone metastasis. Favorable factors, such as resectable 
solitary bone lesions, good performance status and 
normal serum carcinoembryonic antigen levels, should 
be utilized to stratify and select patients who will be 
good candidates for surgery. 

Choi YJ, Kim DH, Han HS, Han JH, Son SM, Kim DS, Yun 
HY. Long-term survival after gastrectomy and metastasectomy 
for gastric cancer with synchronous bone metastasis. World J 
Gastroenterol 2018; 24(1): 150-156  Available from: URL: http://
www.wjgnet.com/1007-9327/full/v24/i1/150.htm  DOI: http://
dx.doi.org/10.3748/wjg.v24.i1.150

INTRODUCTION
The survival rate associated with gastric cancers 
has improved due to improvements in diagnostic 
technology, surgery, adjuvant therapy and increased 
detection at early stages. Although the incidence of 
gastric cancer has gradually declined, it remains the 
second most common cancer in South Korea, after 
thyroid cancer, according to the Korea Cancer Registry 
statistics for the year 2010. It is also the third leading 
cause of cancer-related death[1].

A substantial proportion of patients are diagnosed 
at an advanced stage with synchronous distant 
metastases. Treating such patients is a therapeutic 
challenge for physicians, since it is generally accepted 
that such patients have incurable disease and that 
treatment is administered with a noncurative intent. 
Distant metastasis in gastric cancer patients is known 
to be one of the most important prognostic risk factors, 
with associated parameters like depth of invasion and 
lymph node metastasis[2]. Bone metastasis is more 
commonly observed in other cancer types, like cancers 
of the breast, lung and prostate, but is rather rare in 
gastric cancer[3].

Gastric cancer with bone metastasis is associated 
with poor prognosis[4,5]. Moreover, it is related to 
pathologic fracture, paralysis, pain and hematological 
disorders, which may influence quality of life and need 
for further treatment. Disease management in such 
cases is a challenge for physicians, since no guidelines 
exist for treatment of patients with gastric cancer 
and associated bone metastasis. We present here a 

case of long-term survival after completion of total 
gastrectomy and metastasectomy for primary remnant 
gastric cancer (RGC) with bone metastasis. We also 
include a review of the relevant literature.

CASE REPORT
A 53-year-old male patient, who had complained of 
back pain, was found to have a mass in the 2nd lumbar 
vertebra by magnetic resonance imaging (MRI), and 
was transferred to our institution for further evaluation. 
He had no significant medical history, except for having 
undergone gastrectomy due to a gastric ulcer 15 years 
prior. At the onset, blood biochemical parameters 
were within normal range (alkaline phosphatase: 
141 IU/L, normal range: 40-145 IU/L; calcium: 9.5 
mg/dL, normal range: 8.2-10.8 mg/dL), as were the 
levels of carcinoembryonic antigen (CEA; 2.26 ng/mL, 
normal range: < 5.0 ng/mL), cancer antigen (CA) 19-9 
(12.25 U/mL, normal range: < 37 U/mL) and lactate 
dehydrogenase (LDH; 152 IU/L, normal range: 70-178 
IU/L). The MRI showed a suspicious metastatic lesion 
in the 2nd lumbar vertebra with enhancing signal 
intensity on a T2-weighted image, and bone scans 
showed a focal hot uptake at the 2nd lumbar vertebra 
(Figure 1A-C). A bone biopsy taken at the 2nd lumbar 
vertebra was diagnosed as metastatic adenocarcinoma. 
Gastroduodenoscopic findings showed a Borrmann 
type III lesion at the remnant stomach lesser curvature 
(Figure 1D), which was diagnosed as poorly differen-
tiated adenocarcinoma by biopsy. Serum fasting gastrin 
level was within normal range, and Giemsa staining did 
not demonstrate Helicobacter pylori (H. pylori) infection 
in the gastric biopsy specimen. No other metastatic 
lesions were detected on chest computed tomography 
(CT) and abdominal pelvic CT scans. 

The patient underwent total gastrectomy with Roux-
en-Y esophagojejunostomy and lumbar vertebrae 
metastasectomy (Figure 2A and B). Pathologic findings 
after the surgery described poorly differentiated 
adenocarcinoma, with invasion of serosa and massive 
lymphovascular invasion. Five metastatic lymph nodes 
were observed among the nine regional lymph nodes 
examined. Microscopically, the tumor consisted of solid 
nests of poorly differentiated tumor cells having ovoid 
nuclei and indistinct cytoplasm. Immunohistochemi-
stry showed that the tumor cells exhibited diffuse 
immunoreactivity for cytokeratin AE1/AE3, but were 
negative for synaptophysin and vimentin, a test for 
neurofilament immunoreactivity that has been identified 
in most neuroendocrine tumors. These findings support 
the diagnosis of poorly differentiated adenocarcinoma 
(Figure 3A-D). 

Microscopically, the tumors of lumbar vertebrae 
were identified as poorly differentiated, with histologic 
and immunohistochemical features identical to those 
of the carcinoma of the stomach (Figure 3E-H). 
Bone marrow was also obtained from the patient’s 
lumbar spine during surgery, and no cancer cells were 
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detected in the bone marrow aspirate. The results of 
postoperative pathologic findings led to a tumor-node-
metastasis classification of T4aN2M1, according to the 
American Joint Committee on Cancer 7th edition staging 
manual. 

The patient received palliative first-line combination 
chemotherapy with tegafur (S-1) and cisplatin for a 
year. Duration of relapse-free survival was 25 mo, 
when multiple metastases were found in follow-up to 
have developed on the right ileum and liver (Figure 
4). Right ileum radiotherapy and second-line palliative 

combination of folinic acid, fluorouracil and oxaliplatin 
(known as FOLFOX chemotherapy) was administered. 
Third-line combination chemotherapy of folinic acid, 
fluorouracil and irinotecan (known as FOLFIRI) and 
fourth-line docetaxel chemotherapy proceeded, and 
the patient died 60 mo after surgery.

DISCUSSION
In this study, we report a case of RGC with synch-
ronous isolated bone metastasis. The average interval 
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Figure 1  Radiologic findings of the 2nd lumbar vertebra and the endoscopic finding of gastric cancer. A and B: Bone magnetic resonance imaging showing 
bone marrow signal change and soft tissue formation at the 2nd lumbar vertebra that extended to the transverse process and the back muscle; C: Bone scan 
demonstrating 99m Tc-HDP 25mCi uptake in the 2nd lumbar vertebra; D: Endoscopy revealing a 3-cm ulceroinfiltrative mass on the lesser curvature of the high body of 
the remnant stomach.
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Figure 2  Macroscopic findings of resected stomach and metastatic tumor of bone. A: A 3-cm ulceroinfiltrating mass was found on the lesser curvature side of 
stomach. It was 4 cm distant from the proximal resection margin, and 11 cm distant from the distal resection margin; B: About 100 cc of bone and soft tissues were 
resected from the lumbar spine.
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more prevalent in developing RGC than Billroth-Ⅰ 
(B-Ⅰ) reconstruction; the possible reason is continuous 
bathing by duodenogastric reflux, as well as mucosal 
inflammation and regeneration[6,7]. In the case described 
herein, H. pylori infection was not identified. But, the 
previous B-Ⅱ reconstruction and persistent duodeno-
gastric reflux could have been the possible cause of 

between initial distal gastrectomy and the second 
surgery for RGC is reported to be 22.0-34.6 years for 
benign disease and 6.8-18.8 years for gastric cancer[6]. 
As possible important factors for the pathogenesis for 
RGC, H. pylori infection, duodenogastric reflux and 
denervation of gastric mucosa have been considered. 
Also, Billroth-Ⅱ (B-Ⅱ) reconstruction is known to be 
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Figure 3  Histopathological and immunohistochemical findings of stomach cancer (A-D) and metastatic bone lesion (E and F). A: The stomach tumor 
consisted of solid nests of poorly differentiated tumor cells, with ovoid nuclei and indistinct cytoplasm (hematoxylin-eosin, × 400); B-D: Immunohistochemistry showed 
that the tumor cells exhibited diffuse immunoreactivity for cytokeratin AE1/AE3 (B: × 400), but were negative for vimentin (C: × 400) and synaptophysin (D: × 400), 
which supported the diagnosis of poorly differentiated adenocarcinoma; E: The bone tumors were identified as poorly differentiated tumors (hematoxylin-eosin, × 
400), with histologic and immunohistochemical features identical to those of the carcinoma of the stomach that were positive for cytokeratin AE1/AE3 (F: × 400) and 
negative for vimentin (G: × 400) and synaptophysin (H: × 400).

Figure 4  Findings of bone magnetic resonance imaging, bone scan and abdomen computed tomography after 25-mo of follow-up. A and B: Right ileum 
bone metastasis; C: Liver metastasis. 
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RGC in this patient.
While the number of patients diagnosed with gastric 

cancer has increased with the development of endo-
scopy and mass screening tests, the survival rate 
of gastric cancer patients has also improved due to 
the advancement of diagnostic technology for early 
detection, surgery and postoperative adjuvant therapy. 
However, there is a substantial portion of the patient 
population with unresectable gastric cancer due to 
synchronous distant metastasis. It is now accepted 
that the presence of bone metastasis is an independent 
prognostic risk factor for advanced gastric cancer[8]. 

Gastric cancer with synchronous bone metastasis 
occurs rarely. Park et al[4] reported that synchronous 
bone metastases developed in about 0.9% of the total 
gastric cancer cases in their series. Evidence in the 
literature suggests that gastric cancer with synchronous 
bone metastasis is associated with a poor prognosis, 
the median survival time of which is 97 d[4]. In the 
majority of cases of gastric cancer with synchronous 
bone metastasis, the tumor is unresectable and the 
prognosis is very poor. There is also no established 
treatment guideline for these patients.

Physicians are often placed in challenging situa-
tions to manage the disease, since the difficulty is 
compounded by the presence of associated pathologic 
fractures, pain and hematologic disorders. Some 
studies have reported survival gain in gastric cancer 
patients with synchronous distant metastasis who 
underwent resectable gastric surgery, with or without 
metastasectomy[9-11]. Meta-analysis revealed that 
palliative gastrectomy is associated with a signifi-
cant improvement in overall survival (HR = 0.62), 
as compared to that of patients without palliative 
gastrectomy[9]. Kim et al[11] studied the effect of gas-
trectomy and metastasectomy in patients with gastric 
cancer with distant metastases, who had previously 
received chemotherapy. They reported that the survival 
rate of patients who underwent gastrectomy plus 
metastasectomy was higher than that of patients who 
underwent debulking gastrectomy only, as well as 
that of patients who were administered chemotherapy 
only (median overall survival and 3-year survival 
rates reported as 28.0 mo, 15.5 mo and 9.0 mo and 
42.8%, 8.1% and 3.5%, respectively). Meta-analysis 
also showed the survival improvement in metastatic 
gastric cancer patients who underwent visceral meta-
stasectomy including liver, peritoneum and distant 
node. The mean increased difference in survival 
conferred by metastasectomy averaged between 9.3 
mo and 15.7 mo[12].

However, the above studies were retrospective and 
selection bias cannot be ruled out. Evidence to support 
surgical intervention in these patients is not conclusive. 
There is a need for prospective randomized controlled 
studies to evaluate the value of resectable surgery on 
patients with gastric cancer with distant metastasis. 
Furthermore, in these studies, there was no case of 
metastasectomy in patients with synchronous bone 

metastasis. In addition, in the study conducted by Park 
et al[4] there was no evidence for curative resection of 
synchronous bone metastasis.

We think that for most patients with gastric cancer 
with synchronous bone metastases, curative resection 
is not an option, because the majority of bone meta-
stases present as multiple lesions[4,13,14] and are located 
at unresectable anatomic locations. The most common 
location of bone metastasis in patients with stomach 
cancer is the spine, followed by the pelvis and the ribs. 
Hence, most patients with gastric cancer who develop 
bone metastases complain of back pain[15]. While there is 
no established treatment regimen for bone metastasis, 
radiation therapy is known to be effective[16,17]. In the 
present case, bone metastasectomy was conducted as 
a palliative therapy to alleviate back pain, because the 
solitary bone metastasis in the spine was resectable. 

Clinicopathologic features associated with bone 
metastasis have not been fully established in the 
literature thus far. Sudo et al[18] reported that bone 
metastasis after surgery is observed mainly in cases of 
cancers involving the upper third or middle third of the 
stomach, which are associated with massive lymphatic 
invasion and poorly differentiated adenocarcinoma. 
In the present case, gastric cancer occurred in the 
remnant stomach of a patient who had undergone 
gastric ulcer surgery. Pathologic findings showed 
poorly differentiated adenocarcinoma with massive 
lymphovascular invasion. The mechanism by which 
bone metastasis develops in patients with gastric 
cancer is not known exactly, but York et al[19] observed 
that bone metastasis is most frequently seen in the 
vertebral body. Based on the location, they suggested 
the possibility of hematogenous spread through Batson’s 
vertebral plexus, bypassing portal circulation. 

Known factors associated with longer median 
survival times for the patients with bone metastasis 
include isolated bone metastasis, well differentiated 
tumors, palliative chemotherapy and zoledronic acid 
treatment[20]. On the other hand, high-level LDH, CEA 
or CA19-9, serum hypercalcemia, poor performance 
status, and involvement of multiple bones are associated 
with shorter survival times[4,5,20]. Usually, an increase 
of serum alkaline phosphatase levels is observed in 
45.3%-66.0% of patients with bone metastasis[14,15]. In 
the present case, CEA, serum alkaline phosphatase and 
serum calcium levels were within normal range.

In the majority of cases, gastric cancer with synch-
ronous bone metastasis is unresectable, and prognosis 
is usually very poor. In the present case, however, per-
formance status was good, and the metastasis was 
a solitary, resectable bone lesion. These factors and 
aggressive palliative chemotherapy probably supported 
long-term survival of the patient after surgery. There-
fore, we hypothesize that gastrectomy plus meta-
stasectomy may be an effective therapeutic option 
for improving quality of life and survival in selected 
patients with bone metastasis. Favorable factors, 
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such as resectable solitary bone lesions, good perfor-
mance status and normal serum CEA levels, should be 
utilized to stratify and select patients who will be good 
candidates for surgery.

In conclusion, aggressive local therapy, including 
gastrectomy with metastasectomy and palliative 
chemotherapy, may be an effective therapeutic option 
for improving survival in patients with resectable 
primary gastric cancer and bone metastasis.

ARTIClE HIgHlIgHTS
Case characteristics
A 53-year-old man, referred after detection of a tumorous bony lesion in the 2nd 
lumbar vertebra during evaluation for back pain.

Clinical diagnosis
The patient had no significant medical history, except for having undergone 
gastrectomy due to gastric ulcer 15 years prior.

Differential diagnosis
Primary bone neoplasm, metastatic bone tumor.

Laboratory diagnosis
Serum alkaline phosphatase, calcium, carcinoembryonic antigen (CEA), cancer 
antigen (CA) 19-9 and lactate dehydrogenase (LDH) levels were within normal 
range.

Imaging diagnosis
Magnetic resonance imaging of the spine showed a suspicious metastatic 
lesion in the 2nd lumbar vertebra, with enhancing signal intensity on a T2-
weighted image. Gastroduodenoscopy showed a Borrmann type III lesion at the 
remnant stomach lesser curvature.

Pathological diagnosis
A bone biopsy taken at the 2nd lumbar vertebra led to diagnosis of metastatic 
adenocarcinoma. Gastric lesion was diagnosed as poorly differentiated 
adenocarcinoma by biopsy.

Treatment
The patient underwent total gastrectomy and lumbar vertebrae metastasectomy, 
followed by aggressive palliative chemotherapy.

Related reports
Gastric cancer with bone metastasis is relatively rare and associated with 
poor prognosis. Known factors associated with longer median survival times 
for patients with bone metastasis include isolated bone metastasis, well 
differentiated tumors, palliative chemotherapy and zoledronic acid treatment. 

On the other hand, high-level LDH, CEA and CA19-9, serum hypercalcemia, 
poor performance status, and involvement of multiple bones are associated 
with shorter survival times. Small studies have reported survival gain in gastric 
cancer patients with synchronous distant metastasis who underwent resectable 
gastric surgery plus metastasectomy. 

Term explanation
Gastrectomy is a partial or total surgical removal of the stomach. Meta-
stasectomy is the surgical removal of metastases, which are secondary 
cancerous growths that have spread from cancer originating in another organ in 
the body.

Experiences and lessons
Aggressive local therapy, including gastrectomy with metastasectomy and 

palliative chemotherapy, may be an effective therapeutic option for improving 
survival in patients with resectable primary gastric cancer and bone metastasis. 
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