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Bone marrow metastasis from gastric cancer: A case report
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Abstract. Bone marrow metastasis from solid tumors is a rare
clinical disease with an incidence of <1%. The present study
reports on a case of gastric cancer with bone marrow metastasis.
The patient presented with pancytopenia and lower back pain
2 years after radical gastrectomy and 1 year after completion
of chemotherapy. Imaging examinations revealed no signifi-
cant bone abnormalities in CT, diffuse reduction in T1 and T2
signals in spinal MRI, and a ‘super-bone scan’ appearance in
whole-body bone scan. Subsequently, bone marrow aspiration
confirmed bone marrow metastasis. A partial response was
achieved following five cycles of chemotherapy. Nonetheless,
the patient soon developed headaches and an MRI scan indi-
cated meningeal metastasis. The patient died 6 months after
the initial diagnosis of bone marrow metastasis. The present
study aimed to review clinical characteristics and diagnostic
methods of bone marrow metastasis.

Introduction

Gastric cancer is one of the most prevalent malignancies of
the digestive system, ranking fifth in incidence and fourth in
mortality worldwide (1). At the advanced stage, gastric cancer
may metastasize to the liver, peritoneum and lungs, whereas
bone metastasis is relatively rare, occurring in ~11.3% of cases.
Bone metastasis is generally characterized by osteolytic bone
destruction and skeletal-related events (for example, patholog-
ical fractures, spinal cord compression and hypercalcemia) (2).
Related studies indicate that bone metastasis in gastric cancer
is associated with distinct clinicopathological features (such as
signet ring cell histology and elevated alkaline phosphatase)
and predicts a poor prognosis (3).

Metastatic carcinoma of bone marrow is defined as a group
of diseases in which non-hematopoietic malignancies invade
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the bone marrow through blood or lymphatic metastasis (4). As
a subtype of bone metastasis, bone marrow metastasis differs
from typical osteolytic bone destruction and predominantly
manifests as hematological abnormalities. Bone marrow
metastasis is characterized by a low incidence, non-specific
clinical features and a low rate of early diagnosis (4). The
present study reports a case with bone marrow metastasis orig-
inating from gastric cancer and describes the corresponding
clinical characteristics and diagnostic methods used based on
a literature review, to provide potential guidance for clinical
diagnosis and treatment of similar cases.

Case report

A 50-year-old female patient with abdominal distension and
pain was admitted to Yichang Central People's Hospital
(Yichang, China) in September 2022. Subsequently, 8 days
later, the patient underwent 3D laparoscopic distal subtotal
gastrectomy, Y gastrojejunostomy and abdominal lymph
node dissection. The surgical specimen was fixed in 10%
neutral buffered formalin at room temperature for 24-48 h,
followed by paraffin embedding. Sections were cut at a thick-
ness of 4 ym. Pathology (Fig. 1A and B) revealed a poorly
differentiated gastric adenocarcinoma with a maximum
diameter of 2.5 cm, which had invaded the subserosal layer
of the stomach and affected the nerves and vessels. No tumor
was identified on the bilateral resection margins. Metastasis
was observed in the lymph nodes of the perigastric adipose
tissue (7/14). Immunohistochemical staining revealed
Cam5.2(+) (Fig. 1C) and HER-2(0) (Fig. 1D). Based on the
American Joint Committee on Cancer (AJCC) Cancer Staging
Manual, Eighth Edition (2017) (5), the pathological staging
was pI'3N3a, with seven metastatic lymph nodes among the
14 retrieved, a yield below the recommended minimum of
16, which may carry a risk of stage migration. Preoperative
assessment with contrast-enhanced CT of the chest, abdomen
and pelvis revealed no signs of distant metastasis (MO). The
patient was given six cycles of the XELOX chemotherapy
regimen [oxaliplatin 180 mg on day 1 (D1) and capecitabine
1.5 g twice daily on D1-14, in a 21-day cycle] and followed-up
at 3-month intervals with gastroscopy, abdominal and pelvic
CT after chemotherapy was completed in April 2023, without
significant abnormalities.

In April 2024, the patient complained of fatigue, poor
appetite and lower back pain. The patient was admitted
with the discovery of an abdominal incisional hernia during
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Figure 1. Histological and immunohistochemical analysis. The surgical specimen was fixed in 10% neutral buffered formalin at room temperature for 24-48 h,
followed by paraffin embedding. Sections were cut at a thickness of 4 ym. Histological image of poorly differentiated gastric adenocarcinoma [hematox-
ylin-eosin stain; (A) x40 magnification; (B) x100 magnification]. Representative immunohistochemistry (x100 magnification) showing (C) Cam5.2 positivity
and (D) HER-2 negativity.

A

Figure 2. Abdominal plain CT imaging. No significant abnormalities were observed in the (A) T12 vertebral body and (B) L1 vertebral compression fracture.

physical examination. Routine blood tests on admission  125-350x10°/1). Anemia-related indicators were: Serum
revealed: White blood cells count, 2.15x10%1 (reference range,  ferritin, 376.0 ng/ml (reference range, 13-232 ng/ml); folate,
3.5-9.5x10%/1); red blood cells count, 2.37x10'%/1 (reference ~ >24 ng/ml (reference range, 5.21-20 ng/ml; and vitamin B,,,
range, 3.8-5.1x10%1); hemoglobin, 68 g/l (reference range, 235 pg/ml (reference range, 200-1,100 pg/ml). Tumor markers
115-150 g/1); and platelets (PLT), 38x10%/1 (reference range,  were: Carcinoembryonic antigen (CEA) 5.5 ng/ml (reference



ONCOLOGY LETTERS 31: 173, 2026 3

A\

Figure 3. Lumbar plain MRI. (A) T1-weighted imaging (T1WI), (B) T2-weighted imaging (T2WI) and (C) T2-weighted imaging with spectral attenuated
inversion recovery (T2WI-SPAIR) showed diffuse reduction of signal in multiple thoracolumbar and sacral vertebrae.
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Figure 4. SPECT whole-body bone scan. Diffuse increased bone uptake of
imaging agents without renal excretion (‘super-bone scan’) was observed
following a 3 h acquisition after a 7 mCi 99mTc-DTPA injection.

range, 0-6.5 ng/ml); and CA19-9, 133 U/ml (reference range,
0-39 U/ml). Abdominal CT (Fig. 2) showed L1 vertebral
compression fracture. Lumbar plain MRI (Fig. 3) showed
diffuse reduction of T1 and T2 signals in multiple thoraco-
lumbar and sacral vertebrae. Whole-body bone scan (Fig. 4)
(3-h acquisition after 7 mCi **mTc-DTPA injection) showed
diffuse increased bone uptake of imaging agents (‘super-bone
scan’), suggestive of multiple bone metastases. The bone
marrow aspiration results (Fig. 5) showed images of meta-
static tumor cells, indicating tumor recurrence and metastasis.
Accordingly, the patient received five cycles of combination
regimen [albumin-bound paclitaxel 100 mg (D1,8) and cedili-
mumab 200 mg (D1), in a 21-day cycle] and supplemented
with bone-modifying agent (denosumab 120 mg adminis-
tered at 4-week intervals). A partial response was achieved
following five cycles of therapy, which coincided with a steady
recovery of PLT (82x10%1) and a progressive decrease in CEA
(1.4 ng/ml) and CA19-9 (36.5 U/ml) levels.

In August 2024, the patient was admitted to Yichang
Central People's Hospital (Yichang, China) with a deteriorating
left frontotemporal headache persisting for 2 weeks, accom-
panied by nausea, vomiting, periorbital edema and visual
disturbance. Enhanced brain MRI (Fig. 6) revealed extensive
meningeal metastasis and slight effusion beneath the meninges
on the right forehead. In this regard, the patient was receiving
dehydration therapy to reduce intracranial pressure, lumbar
aspiration and intrathecal injection of chemotherapeutic agent
(pemetrexed 10 mg). As the family declined further treatment,
the patient was discharged in September 2024 and transferred
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Figure 5. Bone marrow aspiration. (A) Atypical cell clusters with significant pleomorphism and enlargement. (B) These cells displayed round or oval contours,
with nuclei that exhibited coarse chromatin patterns and an abundance of deeply basophilic cytoplasm. The cell borders were poorly defined and the nucleoli
varied in prominence. A critical diagnostic feature was their tendency to form cohesive syncytial aggregates with a distinct architectural pattern, indicative

of metastatic carcinoma (x100, magnification).

Figure 6. Enhanced brain MRI. (A) Coronal and (B) sagittal planes with diffuse meningeal thickening and hyperintensity. The slight effusion beneath the

meninges on the right forehead indicated extensive meningeal metastasis.

to a local hospital for further treatment. According to regular
follow-up, the overall survival time of the patient from the
onset of bone marrow metastasis to death was 6 months.

Discussion

Gastric cancer is a malignant tumor ranking fifth in inci-
dence (5.6%) and fourth in mortality (7.7%) worldwide. Most
patients are diagnosed at an advanced stage and the 5-year
survival rate is <10% (1). At the advanced stage, metastasis
may involve the liver, peritoneum and lungs, while bone
metastasis is relatively rare, occurring in ~11.3% of cases.
Bone marrow metastasis is considered a subtype of bone

metastasis, showing a significantly lower incidence with no
systematic reports (6).

Metastatic carcinoma of bone marrow is defined as a
group of diseases in which non-hematopoietic malignancies
invade bone marrow through blood or lymphatic metastasis.
It commonly occurs in breast, prostate and lung cancers,
whereas gastric cancer accounts for a relatively low proportion
of only 1.8% (7). With a poor understanding of its pathogenesis
at present, bone marrow metastasis is mostly believed to be
attributed to the detachment of cancer cells from the original
lesion that then enter the bloodstream. Cancer cells may
activate osteoclasts to absorb and destroy bones, providing a
favorable growth environment for the proliferation of cancer
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cells; simultaneously, the growth and proliferation of cancer
cells may be boosted owing to the release of various growth
factors stored in the bone matrix into the bone marrow (4).

Bone marrow metastasis typically manifests with an
insidious onset. Clinically, patients may experience bone pain,
anemia and thrombocytopenia. An incidence of bone pain had
been reported in 65% of patients, predominantly affecting the
spine and frequently involving multiple sites. In the present
case, bone pain was the initial symptom. Patients may also
develop non-infectious fever, as well as elevation in alkaline
phosphatase (ALP) and lactate dehydrogenase (LDH) to
varying degrees. Hung er al (8) reported significant elevations
in ALP and LDH among patients with bone marrow metas-
tasis: ALP was elevated in 91% of cases, with 53% exceeding
five times the upper limit of the normal range, while LDH was
elevated in 89%. These findings suggested that ALP and LDH
may be potential clinical biomarkers. Meanwhile, immature
cells in peripheral blood smears are also common (9).

Bone marrow metastasis is mainly diagnosed based on
bone marrow aspiration/biopsy, MRI, whole-body bone scan
and PET/CT. Among these, bone marrow aspiration/biopsy is
considered the gold standard (10), but not routinely performed
for patients with cancer. Consequently, imaging plays an
important role in the screening and dynamic monitoring of
bone marrow metastasis.

In MRI, bone marrow metastasis may manifest as focal
or diffuse hypointensity in the vertebral body and posterior
components on T1- and T2-weighted imaging of the spine,
with or without cortical destruction (11). In the present patient,
diffuse reductions in T1 and T2 signals were observed in the
thoracolumbar and sacral vertebrae, exhibiting typical imaging
features. Nonetheless, diffuse hypointensity of T1 and T2 in
spinal MRI is not a specific manifestation and may also be
observed in conditions such as multiple myeloma and myelo-
fibrosis (12,13). In addition, positive bone marrow lesions on
diffusion-weighted (DW)-MRI display focal or diffuse lesions
with limited diffusion. Rashidi er al (14) showed a sensitivity
of 89.1% and specificity of 100% for DW-MRI in the diagnosis
of bone marrow metastasis.

Single photon emission CT whole-body bone scan was
reported as a useful tool in the diagnosis of bone metastases, with
a sensitivity of 96.5% and specificity of 45.71% (15). Nevertheless,
there is inadequate data on its application in the diagnosis of
bone marrow metastasis, most of which were from case reports,
manifested as locally active metabolic foci, or diffuse skeletal
metabolic increase throughout the body, displayed as ‘super-bone
scan’ (11). Similarly, the present case showed a ‘super-bone
scan’ in whole-body bone imaging, suggesting the possibility
of multiple bone metastases. Based on the ‘seed-soil’ theory, the
‘super-bone scan’ is not only the result of a large number of bone
nutrient metastatic cancers infiltrating the bone marrow or bone
microenvironment, but also the outcome from the interference of
tumor-related endocrine factors (16).

PET/CT can be used to diagnose bone marrow metas-
tasis by identifying increased fluorodeoxyglucose uptake in
growing metastatic malignant tumor cells. Guinot er al (17)
found a sensitivity of 92.3% and specificity of 99.4% for
PET/CT in diagnosing bone marrow metastasis. Moreover,
combining DW-MRI with PET/CT significantly improved
diagnostic accuracy compared with DW-MRI alone (100 vs.
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96.9%) (11). Basu et al (18) proposed that a substantial number
of metabolically active tumor cells are typically present in
the bone marrow prior to the invasion of the bone matrix,
representing the initial stage of bone marrow metastasis. The
non-invasive nature of PET/CT has prompted investigations
into its potential to replace bone marrow aspiration as the
diagnostic gold standard (4). However, its clinical application
may be compromised by its high economic cost.

Several conditions should be considered when evaluating a
patient presenting with pancytopenia or bone abnormalities on
imaging. Aplastic/hypoplastic marrow failure, characterized by
pancytopenia, usually lacks bone pain or radiographic signs of
bone destruction. MRI commonly shows diffuse hyperintensity
or heterogeneous intensity on T1-weighted imaging, and isoin-
tensity on T2-weighted imaging (19). Whole-body bone scans
typically appear unremarkable. Multiple myeloma similarly
manifests bone pain and osteolytic lesions (20); nonetheless, it
is frequently accompanied by renal impairment and elevated
levels of monoclonal protein in serum or urine, which are
crucial distinguishing features (21). Infection-related marrow
suppression (such as septicemia) may also present with pancyto-
penia (22). This condition is generally characterized by fever and
elevated inflammatory markers, but lacks bone abnormalities on
imaging. Furthermore, a comprehensive immunohistochemical
panel including epithelial/site-directed markers [for example,
cytokeratin (CK) AE1/AE3, CK7/CK20, caudal-type homeobox
2, E-cadherin, mucin 1/2, HER2 and Ki-67] and hematolym-
phoid markers (for example, myeloperoxidase, CD34 and CD117)
would have been valuable to confirm the epithelial origin and
exclude hematological malignancies in the present case (23).
As the current study was retrospective with difficult access to
additional bone marrow aspiration samples, we were unable to
conduct additional staining, which represents a limitation of
the present study. Future prospective studies incorporating this
panel are warranted to definitively characterize bone marrow
involvement and improve diagnostic accuracy.

Bone marrow aspiration/biopsy remains the diagnostic
gold standard. Still, early detection is challenging when tumor
cells have not yet significantly proliferated within the marrow.
In a recent study, Dello Spedale Venti et al (24) revealed signifi-
cant quantitative and qualitative changes in bone marrow
adiposity in biopsy samples. These findings suggested that
changes in bone marrow adiposity may also be a potential
biomarker for early bone marrow metastasis, which requires
validation through large studies in the future.

Bone marrow metastasis from gastric cancer is commonly
treated with symptomatic and comprehensive treatment.
Prognosis remains extremely poor, with a median overall
survival of 6 months. In an analysis using a multivariate Cox
proportional hazards model, Sakin et al (25) identified chemo-
therapy as an independent factor associated with improved
prognosis. Nonetheless, hemocytopenia resulting from bone
marrow metastasis impedes antitumor treatment significantly.
Currently, it is recommended to adopt systemic chemotherapy
and/or targeted therapy based on the genetic characteristics of
tumors, combined with sufficient supportive treatments (for
example, blood transfusion, granulocyte colony-stimulating
factor, erythropoietin and thrombopoietin) (26).

Following a partial response to systemic therapy, the present
patient subsequently developed meningeal metastases, a severe


https://www.spandidos-publications.com/10.3892/ol.2026.15528

6 WEI et al: BONE MARROW METASTASIS FROM GASTRIC CANCER: A CASE REPORT

complication with an intricate pathogenesis. The progression
of the disease may involve various mechanisms (27). Firstly,
hematogenous dissemination represents a primary pathway. The
presence of bone marrow metastasis in the present case may
have provided a reservoir for tumor cells to enter the circulation
and invade the meninges. Moreover, chemotherapy-induced
resistance may select for clones exhibiting enhanced migratory
and invasive properties, thereby predisposing them to central
nervous system infiltration. Additionally, alterations in the
blood-brain barrier following systemic therapy could facilitate
tumor cell extravasation and meningeal metastasis (28).

In conclusion, metastatic carcinoma of bone marrow is a
rare clinical disease with non-specific clinical manifestations,
low rates of early diagnosis and a poor prognosis. The patient
reported in the present study developed symptoms related to
bone marrow metastasis 1 year after completing chemotherapy
for gastric cancer. During this period, the patient was examined
without significant abnormalities in routine blood tests and CT
scans, but there was a diffuse reduction in the thoracolumbar
and sacral vertebrae signals in MRI. The diagnosis was ulti-
mately established through a subsequent whole-body bone scan
and bone marrow aspiration. Consequently, to improve the
prognosis of patients with bone marrow metastasis, it is impor-
tant to improve clinician awareness of bone marrow metastasis
from solid tumors, optimize diagnostic processes, increase early
diagnosis rates and develop standardized treatment plans.
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