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Abstract
This case report describes a 77-year-old woman who initially was admitted
in the ER department, complaining for diffuse abdominal pain, anorexia, weight
loss and bone pain, while her blood tests showed coexistent anemia & severe
thrombocytopenia. During her inpatient stay, she presented with hematemesis,
hematochezia and petechiae, in the form of Diffuse Intravascular Coagulation
(DIC).
Diagnostic work-up included upper gastrointestinal endoscopy and biopsy
which revealed a diffuse gastric non-signet ring cell type adenocarcinoma, bone
marrow biopsy which showed bone marrow infiltration from cancer cells with
epithelial origin and diffuse necrosis, and bone scan which revealed multiple
lytic bone lesions throughout the bony skeleton.
This case is significant, primarily for its importance in the differential
diagnosis when approaching a patient with bone pain and lytic bone lesions
and also because it points out an increasing incidence of diffuse type gastric
cancer, and the severity of a coexisting infiltration of the bone marrow at the
time of diagnosis.
Keywords: Gastric cancer; Bone marrow infiltration; Bone marrow
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Case Presentation
This case report describes a 77-year-old woman, ex-smoker, with
a history of high blood pressure and COPD, who presented in the ER
department with diffuse abdominal pain, anorexia, fatigue, weight loss
and diffuse bony pain, which started 15 days ago. She denied further
symptoms, such as fever, night sweats, vomiting, hematochezia or
melena. She also mentioned a history of bilateral fracture of the hip
bones (1 & 4 years ago).
Physical examination revealed pale skin color and diffuse
petechiae in the extremities and abdominal region, normal bowel
movement and tenderness during palpation of the right upper
quadrant of the abdomen. Rectal digital examination was negative for
blood. Initial laboratory evaluation in the ER, showed anemia (Hgb
7.7g/dL - Ht 23,7%), MCH 27, 4pg, MCV 84, 3fl, MCHC 32, 5g/dL,
low platelet count (42000K/μl), total bilirubin 1, 55mg/dl, indirect
bilirubin 1, 10mg/dl, LDH 548 U/L and high alkaline phosphatase
(1261).
Patient was admitted in Medical ward for further diagnostic
evaluation. While being inpatient, a set of laboratory tests were
performed: direct & indirect Coombs which were both negative, PT
14, 9sec, INR 1, 34, aPTT 35, 31sec, D-Dimmers >36581.8, fibrogen
1.7, serum protein electrophoresis, which returned positive for a small
increase of the a1 band, haptoglobin 0.1g/l, Quantative determination
of IgG/M/A was within normal range, Ca 19-9 >5000, PO4- 2, 9mg/
dl, Ca+ 9,1mg/dl, RET% 2, 83, ESR 30mm, FOBT positive. An x-ray of
the skull, thorax and the upper extremities was also requested, which
were normal.
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Because of high D-Dimmers, low fibrogen and low PLT count,
DIC syndrome was considered from the hematologists, as was, micro
vascular hemolytic anemia of unknown origin. Differential diagnosis
was suspicious of metastatic cancer or Paget’s disease. GI endoscopy
was postponed initially due to low PLT count. CT scan imaging was
performed, showing thickening of the gastric wall mainly located in
the lesser curvature of the stomach and hyper-condensation formats,
diffusely scattered in the vertebrae and bones. A bone scan was
suggested to be performed when the patient was clinically stable.
Hematologists proposed to treat DIC, with transfusion of fresh frozen
plasma and blood transfusion when HGb<10.
Two days after admission to the medical ward, patient had an
episode of hematemesis and an emergency gastroscopy was ordered,
which revealed intense gastritis with no obvious source of bleeding.
No biopsy was taken due to low platelet count. Three days later patient
had massive melena. At that point surgical evaluation was done,
which insisted in attempting again GI endoscopy and biopsies. Both
upper and lower endoscopy was successfully performed, showing
abnormal deformity of the gastric antrum, with no signs of active
bleeding. Multiple biopsies were taken from the lesion. Colonoscopy
was completely normal. Gastric biopsies showed gastric carcinoma,
and since patient was continuously bleeding, having massive
melenas, surgery was decided. Surgical operation was performed
with upper midline incision, and findings included a prescribed
antral mass, which was completely excised, performing Billroth-II
gastrectomy with gastrojejunal anastomosis. Post surgical course was
uneventful; however, the patient was still often needed blood and
platelet transfusion, suggesting that disease was also infiltrating the
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Table 1: Lauren classification system.

a

LAUREN CLASSIFICATION SYSTEM

b

INTESTINAL TYPE

Figure 1: a. Gastric adenocarcinoma Expressed Immunohictochemixally
CEAp infiltrates subserosa (thick horizontal arrow) and serosa noticed with
thin arrows (thick vertical arrow).
b. Subcapsular local gastric lymph node infiltration by diffuse-type gastric
adenocarcinoma: H-EX100 (arrows).

DIFFUSE TYPE

Environmental

Familial

Gastric atrophy, intestinal
metaplasia

Blood type A

Men> women

Women> men

Increasing incidence with age

Younger age group

Gland formation

Poorly differentiated, signet ring cell , without
glands

Hematogenous spread

Transmural, lymphatic spread

microsatellite instability

Decreased E-cadherin

APC gene mutations
p53 , p16 inactivation

bone marrow. Thus, bone marrow needle biopsy and bone marrow
scan were also performed. Patient returned to the medical ward for
aftercare and plan for further therapy.
The final pathologic review of the surgical specimen revealed
a diffuse type (Laurent), gastric adenocarcinoma showing intense
desmoplastic stroma with limited focal lymphocytic infiltration and
extensive lymphocytic dispersion. Infiltration of the entire gastric
wall was observed, while 5 out of 20 lymph nodes were positive.
Immunohistochemistry straining was positive for CK-7, CEAp,
e-Cadherin and CDX-2 and focal expression of CK20. Bone marrow
specimen from needle biopsy was fully infiltrated from neoplasmatic
cells with epithelial origin and diffuse necrosis. Bone scan revealed
diffuse metastatic disease with lytic bone lesions throughout the bony
part of the skeleton (Figure 1).
Oncologists suggested palliative treatment because of the
advanced stage of the disease. Patient died in the Medical ward 40
days post-gastrectomy (Figure 2).

Discussion
Gastric cancer is the 4th most common cause of cancer worldwide
and the 2nd leading cause of death from cancer [1]. It is more often
associated with patients from East Asia and South America, but recent
studies have confirmed a gradual increase in developing countries
as well. In contrast, rates have been decreasing in the United States.
Among developed countries, Japan and Korea have the highest rates

P53, p16 inactivation

(*APC: adenomatous polyposis
coli)

of the disease [2], while especially in Korea it is considered the most
prevalent malignancy and accounts for 18.3% of all solid tumors [3].
Since 1965, it has been divided according to Lauren Classification
System, into intestinal-type and diffuse-type. Diffuse-type gastric
cancer has usually a familial predisposition, an association with blood
type A, suggesting a genetic cause and presents usually at a younger age,
affecting women more often. It is often more advanced at presentation,
particularly when compared to well or moderately differentiated
intestinal type gastric cancer. It consists characteristically of small
uniform poorly differentiated signet ring cells. It has a tendency to
spread submucosally with less inflammatory infiltration comparing
to the intestinal type, with early metastatic spread via transmural
extension and lymphatic invasion. Intraperitoneal metastases are
frequent and, in general prognosis is less favorable comparing
patients with intestinal type cancer [2]. Intestinal variant typically
arises in the setting of a recognizable precancerous condition, such
as gastric atrophy or intestinal metaplasia. Men are more commonly
affected in this group and the incidence increases with age. This
cancer is typically well differentiated, with a tendency to form glands.
Metastatic spread is generally hematogenous to distant organs.
Finally it seems that the intestinal type is dominant in areas in which
gastric cancer is epidemic, suggesting an environmental cause [2,4,5]
(Table 1).

Figure 2: a. Gastric mucosa infiltration by signet ring type of adenocarcinoma (arrows), H-EX400.
b. Diffuse-type gastric adenocarcinoma infiltrates.
c. Gastric biopsy indicates infiltration by diffuse-type adenocarcinoma. H-EX40.
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18], and rarely from gastric carcinoma, more likely with primary
cancer in the body of stomach, poorly differentiated adenocarcinoma
and in cases with abundant lymph node metastasis in the vicinity.
Metastasis to the bones and/or bone marrow is relatively uncommon
with gastric carcinoma, although solid tumors are usually responsible
for most cases of diffuse bone marrow metastasis and Disseminated
Intravascular Coagulation (DIC) [19,20]. Bone metastasis often
present with bone pain, pathologic fractures and spinal cord
compression symptoms. In our case patient’s history involved diffuse
bone pain. Pain management for these patients is very important
and regarding pain it has been reported in the literature that while
radiation therapy was effective in few cases [21], chemotherapy was
not effective at all [22].

Table 2: The common risk factors for gastric cancer.
NUTRITIONAL
Low fat or protein consumption
Salted meat or fish
High nitrate consumption
High complex carbohydrate consumption
ENVIROMENTAL
Poor food preparation (smoked, salted)
Lack of refrigeration
Poor drinking water (contaminated well water)
Smoking

Most likely a primary gastric lesion spreads to the bone via
lymphatic channels, although dissemination may also occur through
portal [23]. As far as bone metastases in diffuse gastric cancer, most
common sites involve ribs, scapula and pelvis, which were all found
in our case [24]. Lesions are usually osteolytic in nature. Osteoblastic
metastasis from gastric cancer has very rarely been reported [25].
Various laboratory abnormalities that suggest the possibility of
bone metastases include elevated Alkaline Phosphate (ALP) – the
levels were relatively related to the amount of bone metastases [26],
increased LDH and anemia or/and thrombocytopenia. Our patient
presented with all the above markers elevated [23,27].

SOCIAL
Poor social class
MEDICAL
Prior gastric surgery
H. Pylori infection
Gastric atrophy , gastritis
Adenomatous polyps
OTHER
Male gender

The most common risk factors for gastric cancer are divided
into nutritional, environmental, social, medical and genetic. The
traditional risk factors do not play great role in diffuse-type gastric
cancer, though studies have described the importance of familial
syndromes such as hereditary diffuse gastric cancer [4,5,6]. Changes
in certain environmental and social factors have led to a decrease in
the predominant, intestinal-type gastric cancer. The major factors
include reduced prevalence of Helicobacter pylori infection, decreased
consumption of salted fish and meats, decreased consumption
of smoked foods, and a decline in the use of tobacco products. In
contrast, diffuse-type of gastric cancer has been increasing over the
past 30 years [7,8]. This histologic shift from intestinal type gastric
cancer to diffuse type will have important clinical implications [5,8]
(Table 2).
Carcinomatosis of the bones and the bone marrow more often
originates from prostate, lung, breast, renal and bladder cancer [9-

Detection of bone metastases usually follows the diagnosis of
gastric cancer. The reported incidence of bones metastases varies
widely from as low as 1% in clinical practice to as high as 45% in
screening studies, implying that many cases are asymptomatic [28].
When bone marrow metastases are found, more commonly involve
signet-ring cell subtype gastric carcinoma and occur in younger
patients [29,30], something that was not compatible with our case,
as our patient was a 77-year-old woman and had a diffuse nonsignet ring cell gastric cancer. There has been described a tendency to
occur in invasive cancer such as Borrmann type III or IV, in poorly
differentiated adenocarcinomas and in cases with stroma being a
scirrhous type, like in our patient [22,31,32,33].
In bone metastases from gastric cancer, cancer cells diffusely
proliferate in the bone marrow and most of times, this can cause
disseminated carcinomatosis; they also proliferate rapidly and thus
induce bone destruction as well as hematological complications

Table 3: ECOG Performance Status.
Developed by the Eastern Cooperative Oncology Group, Robert L. Comis, MD, Group Chair*.
GRADE

ECOG PERFORMANCE STATUS

0

Fully active, able to carry on all pre-disease performance without restriction

1

Restricted in physically strenuous activity but ambulatory and able to carry out work of a light or sedentary nature, e.g., light house work, office work

2

Ambulatory and capable of all self care but unable to carry out any work activities; up and about more than 50% of waking hours

3

Capable of only limited self care; confined to bed or chair more than 50% of waking hours

4

Completely disabled; cannot carry on any self care; totally confined to bed or chair

5

Dead

These scales and criteria are used by doctors and researchers to assess how a patient’s disease is progressing, assess how the disease affects the daily living abilities
of the patient, and determine appropriate treatment and prognosis. They are included here for health care professionals to access.
*
As published in Am. J. Clin. Oncol.: Oken MM, Creech RH, Tormey DC, Horton J, Davis, TE, McFadden ET, Carbone PP. Toxicity And Response Criteria Of The
Eastern Cooperative Oncology Group. Am J Clin Oncol.
1982; 5: 649-655.
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such as Disseminated Intravascular Coagulopathy (DIC), like in
our case [29,34]. Once DIC develops, is an ominous sign with fast
deterioration of the patient [35]. Yet the developmental mechanism
of bone destruction has not yet been elucidated. More studies on
this are required [29]. Prognosis when bone marrow is involved in
cases of gastric adenocarcinoma is abysmal, because of a rapidly
deteriorating clinical course that is often refractory to conventional
treatment, with patient’s surviving an average of 44 days from the
time of documented bone marrow involvement [27,28,36-38].
Gastric cancer remains a therapeutic challenge for medical
oncologists, especially for those patients with bone marrow
metastases. Chemotherapy for the treatment of advanced metastatic
gastric carcinomas may be associated with better quality of life than
symptomatic treatment alone. However, chemotherapy is not advised
for patients with Eastern Cooperative Oncology Group score of 3 or
higher and must be carefully utilized in a selective group of patients
after extensive counseling. Those patients not responding should be
recognized early [24]. Advanced signet ring cell carcinoma carries a
poor prognosis compared to other types of gastric cancer [8]. Other
factors associated with poor outcomes include micro invasion of
vessels and tumor location; tumors involving the whole stomach
understandably have worse prognosis compared to lesions localized
in the antrum and the body [8]. Mean survival time is 4-5 months with
bone metastases from gastric cancer and even less about 3 months
with Leptomeningeal Carcinomatosis (LMC) [27,39,40] (Table 3).
Advanced Gastric Cancer (AGC) with distant metastases or
recurrence remains incurable, with a median survival of 6-9 months.
Systemic chemotherapy in gastric cancer patients with bone marrow
metastases are limited. Chemotherapy is known to prolong survival
as compared to Best Supportive Care (BSC), for the management of
advanced gastric carcinoma. However, these reports in published
literature were limited to patients with adequate bone marrow
function; in other words, patients with bone marrow involvement
were excluded [41]. The incidence of bone marrow metastases
in gastric cancer patients is low; therefore, the clinical features
and optimal treatment options for such patients has not yet been
established. In the study by Kusumoto et al [15], the median survival
was only 3 months in the chemotherapy group and 2 months in the
BSC group, with borderline significance in gastric cancer patients
with bone marrow metastasis. Kwon et al [16], published the largest
case series in 2011. In that report, 15 patients received palliative
chemotherapy and 10 patients received BSC. The median survival
was 11 days in the BSC group compared to 121 days in the palliative
chemotherapy group (P<0.001). A recent retrospective study by Park
et al. reported a benefit for palliative chemotherapy in patients with
bone metastasis: median overall survival was 167 days compared with
43 days for patients treated with radiotherapy and best supportive
care. In that study, the chemotherapy regimens varied widely; most
protocols consisted of a taxane, an anthracycline, a fluoropyrimidine,
or a platinum agent [42].
Prognostic factors for poor survival were low performance status,
multiple bone metastases, and elevated carcinoembryonic antigen.
Patients with fewer than two of those adverse prognostic factors
benefited from palliative chemotherapy. In the Park et al. Study,
85% of patients had multiple sites of metastasis, and therefore the
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true benefit of palliative chemotherapy in the setting of isolated bone
metastasis remains unknown [42]. Because of the lack of prospective
studies of gastric cancer patients with bone marrow metastases, an
optimal chemotherapy regimen is still unknown. There has been
though stated an usefulness of chemotherapy with MTX-5FU
regimen even in critically ill patients with DIC, since bone marrow
suppression is rare [43,44].

Conclusion
This case report highlights some important learning points
associated with gastric cancer and bone marrow infiltration. Our
case is significant, firstly because it underlines the importance of a
broad differential diagnosis when approaching a patient with lytic
bone lesions and back pain, since multiple rounded osteolytic lesions
and pathologic fractures are often presumed to be multiple myeloma.
Also, included in the differential are metastases from solid organs like
prostate, breast, lung, thyroid, or kidney. However, it is prudent to
consider gastric cancer as a potential primary site of disease even in
the absence of overt gastrointestinal symptoms. Secondly our case is
interestingly important because of the rarity of adenocarcinoma of
diffuse type (Laurent), developing in an intense desmoplastic stroma
with limited focal lymphocytic infiltration and extensive lymphatic
dispersion, especially involving an old aged woman patient.
If signet ring cell morphology is found a lymphoma should also
be included in the differential diagnosis. The prognosis is generally
extremely poor. When patients are carefully selected, rarely they may
benefit from palliative chemotherapy. Further studies may help us to
determine the best treatment pathway for these difficult cases.
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