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Abstract: Bone marrow metastases as the initial presentation of a solid tumour are uncommon, especially if the primary
neoplasm site cannot be identified during the diagnosis presentation despite laboratory testing and imaging techniques. In these
situations, bone marrow examination can lead to a final diagnosis of the primary malignancy. We report an unusual case of
osteoblastic metastases from an unknown primary site – this was because no relevant lesions were found from either imaging or
endoscopic examination. The patient was sent for a bone marrow biopsy, revealing a morphology replaced by glandular
structures and an immunohistochemistry consistent with a gastrointestinal origin. Bone marrow examination was the clue to the
final diagnosis and led to specific treatment.
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1. Introduction
Metastases are the most common type of malignant tumour
involving bone, and the major primary sites are reported to be
breast cancer in women and prostate cancer in men. However,
in some cases the primary site cannot be identified by systemic
examination and thus the lack of detectable primary neoplasm
could delay staging and treatment [1].
Bone marrow examination is a diagnostic tool more
commonly used in hematologic malignancies, yet has also
been increasingly employed in documenting the metastatic
involvement of solid tumours. In these cases, the histological
findings such as immunohistochemical and other
morphological parameters from the bone biopsy can assess the
primary cancer diagnosis. The recognition of metastases in
random biopsies is a challenge to haematologists and
pathologists alike [2, 3].

2. Case Report
A 38-year-old man presented at our hospital with a 2-month
history of slight unproductive coughing, profuse sweating and
minor weight loss. He also complained of occasional
epigastralgia over the previous 7 years with no
complementary studies having been performed. He had no
personal history of chronic disease and no toxic habits.
Regarding the physical examination, cardiopulmonary
auscultation revealed a discrete decrease in vesicular murmur
on the left side, with no other relevant findings.
In the laboratory tests, the blood count, renal and liver tests
were within normal values. More extensive analysis revealed
remarkably high phosphatase activity (1616 UI/L, normal
range 48-406 UI/L) as well as elevated carbohydrate antigen
19-9 activity (646 UI/mL, normal range 0-35 UI/mL). The
prostate-specific antigen (PSA), however, was normal (Table
1).
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Table 1. Laboratory data.
Variable
Hematocrit (%)
Haemoglobin (g/dl)
White-cell count (per mm3)
Neutrophils (%)
Lymphocytes (%)
Monocytes (%)
Eosinophils (%)
Basophils (%)
Platelet count (per mm3)
Creatinine (mg/dl)
Aspartate aminotransferase (U/l)
Alanine aminotransferase (U/I)
Alkaline phosphatase (U/I)
Protein (g/dl)
Albumin (g/dl)
Calcium (mg/dl)
C-reactive protein (mg/dl)
Alpha-Fetoprotein (ng/ml)
Carbohydrate antigen 19-9 (UI/ml)
Carcinoembryonic antigen (UI/ml)
Prostate specific antigen (ng/ml)

Patient
data
41
13.8
11.48
79.4
13.2
4.0
1.8
0.3
175
0.8
33
56
1616
7.0
4.2
9.3
1.1
1.84
646.1
5.7
0.87

Reference range in
our hospital, adults
36-44
12-14
4.5-11.5
40-74
19-48
3.4-9
0-7
0-1.5
130-450
0.67-1.17
0-35
0-45
48-406
6.6-8.3
3.5-5.2
8.8-10.6
0.1-0.5
0-9
0-35
0-10
0-3.1

A thoracic X-ray was carried out showing a left pleural
effusion. Moreover, a routine control with a cranial and pelvic
X-ray demonstrated generalized osteoblastic bone metastases.
Subsequently, a thoracentesis was carried out and the cytology

revealed cells with a reactive mesothelial aspect, together with
atypical cell groups of wide cytoplasm, some of them with a
vacuolated, hyperchromatic nuclei forming microacinar
structures, leading to a suspicion of adenocarcinoma primary
neoplasm.
In order to determine the primary site of metastases, a total
body tomography scan was performed. However, this failed to
uncover any relevant findings except the reported generalized
osteoblastic metastases and left pleural effusion. A study of
the
gastrointestinal
tract
was
performed
by
gastroduodenoscopy and colonoscopy but both were normal
and showed no anomaly.
With no more accessible lesions, the patient was sent for
bone marrow biopsy given that pelvic metastases were present.
The bone marrow trephine specimen was fixed in Bouin
solution, embedded in paraffin and cut into 1.5 µm sections,
which were stained with haematoxylin and eosin. A
microscopic examination revealed the presence of areas of
bone marrow replaced by moderately differentiated glandular
structures (Figure 1). Immunohistochemistry demonstrated
positivity for cytokeratin 7 and cytokeratin 20, and negativity
for thyroid transcription factor-1 (TTF1) (Figure 2) and PSA.
A negative result for TTF1 ruled out a pulmonary origin and a
negative result for PSA ruled out a prostatic origin. With these
findings, the most common primary site of metastases was
gastrointestinal.

Figure 1. Bone marrow trephine section. Haematoxylin and eosin stain revealed the presence of glandular structures of variable cell shape and size at the
intertrabecular level (arrows), consisting of large cytoplasm with round nuclei and nucleoli. Ax20; Bx100.

Figure 2. Bone marrow trephine section. Immunohistochemistry demonstrating positivity for cytokeratin 7 (A), cytokeratin 20 (B) (arrows) and negativity for
thyroid transcription factor-1 (TTF1) (C).
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Given the suspected diagnosis of gastrointestinal
adenocarcinoma with generalized bone metastases, the patient
was referred to the Oncology Department. Unfortunately, the
disease progressed and he died 2 months later.

3. Discussion
Skeletal lesions can be the first manifestation of
malignancy in 25-30% of cases. Breast cancer in women and
prostate cancer in men are reported to be the major primary
sites of bone metastases, although in the last two decades,
lung cancer has also been increasingly reported to be so in
both sexes [1, 4]. Imaging studies and diagnostic endoscopic
techniques have advanced while new tumour markers have
been identified. Despite this, amongst patients with bone
metastases, 22-30% show no evidence of the primary tumour
in the diagnosis presentation [5]. In these cases, the study of
bone
marrow
immunohistochemistry
and
other
morphological parameters might reveal the characteristics of
the primary origin [6]. Bone marrow involvement from
haematological malignancies is commonly found but
diagnosing a non-haematological malignancy from bone
marrow is rare [7].
Classically, bone marrow obtained by aspiration allows
excellent visualization of cell morphology, whereas bone
biopsy permits optimal evaluation of cellularity, fibrosis or
infiltrative disease. There have been several previous studies
pointing to the superiority of bone marrow biopsy over
aspirate smears in the diagnosis of metastatic tumours deposits in the marrow are focal and may often elicit a fibrotic
response so aspirates may be negative [8]. Moreover,
histological sections may allow classification of tumour cell
type and immunohistochemistry is used as an adjunct to the
morphological findings from the bone marrow; this is of
particular value when investigating a patient with a
malignancy originating in an unknown primary site.
In some cases, an immunoperoxidase staining for an
organ-specific antigen examination might be sufficient to
bring out the primary focus. As an example, an
immunoperoxidase stain for prostatic acid phosphatase or
prostate-specific antigen may be helpful in establishing a
diagnosis of metastatic prostate cancer. On the other hand, in a
poorly-differentiated tumour, this could be difficult. A
leukocyte-common antigen may be used to differentiate
lymphohematopoietic neoplasm from other cancers [7].
The study of cytokeratins in primary or metastatic cancer
has also been widely used. The positivity of cytokeratin 7
and 20 in metastatic lesions suggests a primary tumour of the
gastrointestinal tract or genitourinary tract, as reported:
65-89% urinary bladder carcinoma, 25-65% pancreatic
cancer, 20-60% cholangiocarcinoma, 38% gastric cancer, 30%
thyroid cancer, 10% lung cancer, 14% breast cancer, 10%
colon cancer and 8% prostate cancer [9].
With regard to TTF-1, this is a marker used to identify
adenocarcinomas in the distal airway and pulmonary cells as
well as for extra pulmonary neuroendocrine cancers. It has
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been demonstrated that lung cancer cells almost always
express TTF-1, so this expression can be used to identify
primary or secondary lung cancers [10].
Finally, PSA is a well-recognized tool to elucidate the
prostatic origin of metastatic malignancy [11, 12].
In the present case, the high level of carbohydrate antigen
19-9 suggested a gastrointestinal neoplasm, as this is usually
elevated in pancreatic cancer [13]. On the other hand, the high
alkaline phosphatase level put us on the track of bone
involvement as this serum marker suggests high bone
metabolism and is usually elevated in neoplasm. At this point
osteoblastic lesions were found during systemic exploration,
and led us to a bone marrow biopsy. The presence of
moderately differentiated glandular structures was revealed,
consistent with the diagnosis of adenocarcinoma. The PSA
study was negative and ruled out a prostatic origin; likewise,
the negativity of the TTF-1 ruled out a pulmonary origin.
Given the positivity of cytokeratin 7 and 20, a gastrointestinal
origin was suggested although the extensive search for the
primary site of the adenocarcinoma was unsuccessful.
Despite the limitation of having only a suspected
gastrointestinal origin, and the rare initial presentation, there
were strong data in the literature that did, indeed, point to a
gastrointestinal cause. According to this literature, the
gastrointestinal tract is a common site of occult primary
tumours [14, 15], and adenocarcinoma is the main
histological type, accounting for 70% of all cases, while
undifferentiated cancers account for 15% and squamous cell
carcinomas for 10% [16].
The occurrence of bone marrow metastases has been
documented in gastric cancer, usually during the workup for
metastatic disease, and relates closely to poorly-differentiated
adenocarcinoma with a tendency to occur in those having high
lymph node involvement. When bone marrow metastases
occur, they are more common in younger patients who have
only short-term survival, similar to the case reported [17, 18].
On the other hand, colorectal cancer bony metastases are
most often associated with synchronous liver and lung
metastases. Isolated skeletal metastases are even more
uncommon, occurring at an estimated frequency of 1-2% [19].
With relation to pancreatic cancer, skeletal metastases are
uncommon [20], as they are in bile tract and gallbladder
localization [21].

4. Conclusion
Although marrow metastases can be commonly found in
some tumours, diagnosing a non-hematologic malignancy
from marrow is a rare event. With no evidence for the primary
tumour, the majority of cases follow a short, fatal clinical
course with little possibility of employing effective
chemotherapy. This example reinforces the relevance of
systematic and multidisciplinary differential diagnosis in
order to accurately assess the origin and select the most
appropriate treatment approach.
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