
Abstract

Metastatic involvement of the musculoskeletal system is one of
the most significant clinical issues facing orthopaedic oncologists.
The number of patients with metastasis to the skeletal system from
a carcinoma is 15 times greater than the number of patients with
primary bone tumours of all types. However, progression patterns
like disseminated carcinomatosis of bone marrow are comparative-
ly rare. The pathophysiology for disseminated carcinomatosis of
bone marrow, with a prognosis reported to be very poor, is still
unknown. We describe a patient who had no symptoms with hyper-
phosphatasia. Bone scintigraphy showed a so-called super bone
scan and a needle biopsy from the ileum showed adenocarcinoma
cells. Additional endoscopic investigation was performed and
signet cell gastric cancer was found. From the bone scan and biop-
sy, we established the diagnosis of disseminated carcinomatosis of
the bone marrow. From the experience of this case, we believe that
intensive stomach investigation should be considered in cases with
hyperphosphatasia, even when the patient has no symptoms. (Acta
gastroenterol. belg., 2008, 71, 271-274).
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Introduction

Metastatic involvement of the musculoskeletal system
is one of the most significant clinical issues facing
orthopaedic oncologists. The number of patients with
metastasis to the skeletal system from a carcinoma is
15 times greater than the number of patients with primary
bone tumours of all types. However, progression patterns
like disseminated carcinomatosis of bone marrow are
comparatively rare (1). The pathophysiology for dissem-
inated carcinomatosis of bone marrow, with a prognosis
reported to be very poor, is still unknown. We report a
rare case of asymptomatic disseminated carcinomatosis
of bone marrow presenting as hyperphosphatasia.

Case report

A 65-year-old woman was admitted to our hospital for
a second opinion, due to a 2-year history of hyperphos-
phatasia. She had no back pain or any other symptoms.

In 2004, she was found to have a serum ALP level of
800 IU/l by a family practitioner. At that time, from
physical examination and laboratory findings, obstruc-
tive hepatobiliary diseases, hyperparathyroidism, and
hepatotoxic drugs were ruled out. However, osteosclerot-
ic lesions in the thoracic vertebrae and lumbar vertebrae

were recognised, so bone diseases were suspected. The
patient was referred to a state hospital, where healthcare
personnel carried out tumour marker studies (CEA,
CA19-9), magnetic resonance imaging (MRI), bone
scan, and positron emission tomography (PET). The test
results showed increased uptake in the spine and ribs in
the bone scan, but tumour markers were negative and
there were no abnormal findings with MRI or PET. The
logical conclusion at that time was Paget’s disease, and
the condition was treated with bisphosphonates. The
ALP level decreased slightly, but later it increased again.
Consequently, the patient was referred to our institution.

She had a past medical history of fatty liver disease,
hypertension, gastritis, benign ovarian tumour, and
cataract but no history of cancer. At the physical exami-
nation, the patient appeared to be a well developed
female in no apparent distress (temperature 36.5°C,
pulse 69 beats/min, blood pressure 160/63 mmHg), with
no deformities in her thoracic to lumbar spine, nor was
there local heat or tenderness. The range of motion in her
limbs was not restricted. Neurologically, muscle power
in both upper and lower extremities was well preserved
and there were no sensory disturbances. Reflexes were
also normal.

The results of hematological examination and other
laboratory tests are shown in Table 1. Although the
serum calcium and phosphorus levels were within nor-
mal ranges, the ALP level was extremely high,
6267 IU/L. Isoenzyme separation showed a markedly
increased amount of bone isoenzyme. Levels of tumour
markers CEA and CA19-9 were normal.

Plain radiographs showed multiple osteosclerotic
lesions in the spine and pelvis that were not detected
eight months earlier (Fig. 1). Magnetic resonance imag-
ing showed low signal intensities on the T1- and T2-
weighed images in the lumbar spine, but there was no
obvious abnormality. The Tc-99m MDP bone scan
showed increased uptake in the whole spine, pelvis, and
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ring cells with large mucin vacuoles, resembling the cells
seen in the needle biopsy carried out from the ileum.

The patient was moved to the chemotherapy unit and
treatment with MTX-5FU commenced. Twenty courses
of MTX 100 mg/m2 and 5-FU 130 mg/m2 were given and
the patient’s ALP level decreased to 1708 IU/L.
Recently, her ALP level has increased again and weekly
paclitaxel (PTX) was started ; the patient has been treat-
ed by outpatient care for more than one year.

Discussion

This patient had no past history related to cancer and
her tumour markers were negative. Furthermore, she did
not report any symptom related to the gastrointestinal
system or any pain related to the bone metastases. In
many cancer patients, pain is the first symptom, and 75-
90% of patients with metastatic or advanced cancer will
experience significant amounts of pain (2). In addition,
35-42% of cancer patients have cancer-related bone
pain (3,4). The possible mechanisms of bone pain are the
release of chemical mediators such as prostaglandin, the
increased pressure within the bone, microfractures, and
nerve invasion. Typical radiographic features show lytic,
sclerotic, or mixed metastases that are responsible for
osteoclast activation (5). In bone metastases, osteoclasts
secrete acid and cause bone resorption from tumour inva-
sion. In this case showing sclerotic metastases, there may
have been little activity of the nociceptor, which senses
acid stimulation induced by osteoclasts and mechanical
stimulation by bone resorption (2,6).
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ribs (Fig. 2). On the other hand, no increased uptake was
seen in the kidney, which could be interpreted as the so-
called super bone scan. Positron emission tomography
showed no abnormality. To make a histological diagnosis
of the sclerotic bone lesions, needle biopsy was carried
out from the ileum (Fig. 3). Microscopically, there were
small atypical cells with signet ring cell features. The
pathological diagnosis was metastasis of ‘signet ring’
adenocarcinoma.

Endoscopy was performed and multiple gastric
mucosal lesions were found. Biopsy of the lesions
showed a poorly differentiated ‘signet ring’ adenocarci-
noma. The tumour was in the form of individual signet

Fig. 1. — Radiograph of the pelvis shows multiple osteoscle-
rotic lesions.

Patient’s results Reference interval

White cell count (/µl) 7350 4000-9000
Red cell count (� 104/µl) 327 380-480
Haemoglobin (g/dl) 9.1 12.0-17.5
Haematocrit (%) 29.6 35-45
Platelets (� 104/µl) 14.8 15-45
Activated partial thromboplastin time (s) 24.7 25-35
Prothrombin time (s) 12.6 11-15
Total protein (g/dl) 7.1 6.0-8.0
Albumin (g/dl) 4.3 3.4-4.7
Asparate aminotransferase (IU/L) 21 0-35
Alanine aminotransferase (IU/L) 16 0-35
Lactate dehydrogenase (IU/L) 290 88-230
Cholinesterase (pH) 0.99 0.8-1.1
g-gultamyl transpeptidase (IU/L) 232 9-85
Alkaline phosphatase (IU/L) 6267 41-133
Total bilirubin (mg/dl) 0.5 0.1-1.2
Total cholesterol (mg/dl) 228 < 200
Blood urea nitrogen (mg/dl) 13 8-20
Creatinine (mg/dl) 0.7 0.6-1.2
Sodium (mEq/l) 141 135-145
Potassium (mEq/l) 4.3 3.5-5.0
Calcium (mg/dl) 10 8.5-10.5
Phosphate (mg/dl) 3.9 2.5-4.5
Glucose (mg/dl) 103 60-110
Creatine kinase (IU/L) 57 12-170
C-reactive protein (mg/dl) 0.32 0-2
Carcinoembryonic antigen (ng/dl) 4.8 0-5.0
Carbonhydrate antigen 19-9 (U/ml) 1 < 37

Table 1. — Laboratory findings
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In this case, the only abnormal finding was hyper-
phosphatasia. This was the key to diagnosis. Alkaline
phosphatase increases in obstructive hepatobiliary dis-
ease, bone disease (physiologic bone growth, Paget’s dis-
ease, osteomalacia, osteogenic sarcoma, bone metas-
tases), hyperparathyroidism, rickets, benign familial
hyperphosphatasemia, pregnancy (third trimester), GI
disease (perforated ulcer or bowel infarct), and cases of
hepatotoxic drugs. Only a few reports have been pub-
lished concerning multiple metastases of unknown origin
with hyperphosphatasia (7-10). Tokushima et al. sug-
gested that the cancer cells themselves might produce
ALP (10). However, the pathogenesis and pathological

roles of ALP in such cases are still unknown. For the dif-
ferential diagnosis, a whole body bone scan was per-
formed, which showed abnormal findings, a so-called
‘super bone scan’. A super bone scan is defined as
intense symmetric activity in the bones and diminished
renal parenchymal activity (11). Sy et al. hypothesized
that the increased uptake of radiopharmaceutical by dis-
eased bone results in reduced phosphate excretion, there-
by producing faint renal images in the bone scan (12).
Such appearances have been reported to be common in
delayed imaging (in normal patients), metastases (most
frequently in prostate and breast cancers), and renal
osteodystrophy (7). Thrupkaew et al. reported that cases
of diffuse metastatic disease showed a super bone
scan (13). Though rare, there are a few reports about
super bone scan due to metastatic gastric cancer (14,15).

In 1936, Jarcho first described a special group of
patients with diffusely infiltrating carcinoma of the stom-
ach, showing a number of common features (16). Forty
Japanese patients were reviewed by Hayashi et al. in
1979 for what was called “disseminated carcinomatosis
of the bone marrow” (17). The primary tumour was gas-
tric cancer in 37 of these 40 patients (92.5%). Patholo-
gical diagnosis was obtained in 33 patients, 27 of whom
showed either poorly differentiated or mucin-producing
adenocarcinoma. There were two peaks in age distribu-
tion, in the thirties and fifties, and one-fourth of the
patients were women under 40 years of age. The triad of
symptoms was related to anemia (85%), bleeding ten-
dency (65%), and low back pain (67.5%). Hematological
examination often showed severe anemia and leukocyto-
sis with leukoerythoblastosis. Up to 90% of cases were
accompanied by microangiopathic hemolytic anemia or
disseminated intravascular coagulation. Blood chemical
tests revealed marked elevation of ALP and lactate dehy-
drogenase in most cases.
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Fig. 3. — Histological examination of the iliac biopsy shows a
number of small atypical cells with signet ring cell features
(H&E, � 100).

Fig. 2. — Bone scintigraphy shows a so-called super bone scan.
Note the markedly increased uptake of the radionuclide in the
whole spine and the absence of renal sign.
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From the bone scan and biopsy, we established the
diagnosis of disseminated carcinomatosis of the bone
marrow. The prognosis of this condition has been report-
ed to be very poor (7-10,18). The mean survival after
diagnosis is 2.3 months. There are few reports that
chemotherapy provides relief in patients with bone carci-
nomatosis from gastric cancer. Sequential MTX-5FU
treatment seems to be one of the most effective regimens
for gastric cancer. Chemotherapy with 600 mg/m2 of 5-
FU and 100 mg/m2 of MTX was more effective for
patients with poorly differentiated carcinoma compared
with differentiated adenocarcinoma, showing a response
rate of 50% (19). Efficacy of chemotherapy can also be
expected in cases complicated by disseminated intravas-
cular coagulation, but even so, the patient’ survival time
is no more than 5-19 months (8).

In this case, we were able to find the cause of the dis-
ease and begin chemotherapy. Different chemotherapy
regimens were carried out at the primary site. From the
experience, we believe that bone scans and intensive
stomach investigations should be considered in cases
with hyperphosphatasia and multiple osteosclerotic
lesions, even when a patient has no symptoms. There is
a possibility of disseminated carcinomatosis of bone
marrow and if there is a super bone scan, biopsy should
be carried out because accurate treatment will prolong
the prognosis. The reason why this tumour grows slowly
is still unknown and further study is needed.
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