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Solitary bone metastases of unknown origin
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Patients with a newly detected solitary bone metastasis and no history of cancer need extensive diagnostic
testing. One hundred and twenty biopsy samples of
patients with metastatic bone disease were referred to
the authors’ pathology department between June
2005 and December 2012. Thirty-three (27,5%) of
these patients with a solitary metastasis of unknown
origin, and without visceral metastases, were studied
retrospectively. Most metastases were found in the
spine (14/33 or 42.4%), or in the pelvis (7/33 or
21.2%). The lung was the most common primary site,
but this is not universal in the literature. A useful
flowchart for the clinician, confronted with a bone
metastasis from an unknown primary site, is the following, according to the literature : history and physical examination, biochemistry with tumor markers
and immunoelectrophoresis, chest radiograph, CTscan of chest and abdomen, and bone scan.

should not be confused with the individual tendency of each tumor to metastasize : Berrettoni and
Carter (3) deduced from an extensive autopsy study
that this tendency was 84% for prostate cancer,
84% for breast cancer, 50% for thyroid cancer, 44%
for lung cancer, and 37% for renal cancer.
MATERIALS AND METHODS
One hundred and twenty new cases with metastatic
bone disease were referred to the authors’ pathology
department between June 2005 and December 2012 ; 33
(27,5%) of these were solitary bone metastases of
unknown origin, without visceral metastases. They were
studied retrospectively.
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INTRODUCTION
Practically all malignant neoplasms can metastasize to bone, even basal cell carcinomas and paragangliomas. Bone metastases are mostly multiple.
Solitary bone metastases are rare, and they can be
mistaken for primary tumors. The majority of bone
metastases originates from breast, prostate, lung
and kidney (3). The lung would be the most frequent
primary site (19), but also the breast and the prostate
have been mentioned as such (25). These statements
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There were 26 males (79%) and 7 females (21%).
Their mean age was 64 years (range, 33-86 years). Only
one patient (3%) was younger than 40 and only 3 patients
(9%) were older than 80. The majority (51.1%) was in
the age group 60-80.
Most patients presented with nonspecific symptoms,
such as pain or weakness. Fractures were not noted. The
biochemistry led only to non-specific data. The first hint
came from chest or skeletal roentgenograms, computed
tomography scans, or magnetic resonance imaging
(Mri), based on the clinical data such as pain or spinal
compression syndromes.
Needle biopsy or closed biopsy was performed.
immunohistochemistry was used according to the pathological features. This included, for instance, when an
adenocarcinoma was suspected : cytokeratin 7 (CK7),
cytokeratin 20 (CK20), thyroid transcription factor 1
(TTF1), CD10, CDX2, prostate-specific antigen (PSA),
and “gross cystic disease fluid protein-15” as a marker
for breast cancer (GCDFP 15).

RESULTS
Most metastases were found in the spine (14/33
or 42.4%, or in the pelvis (7/33 or 21.2%).
The primary site was the lung in 15 patients or
45.4%, the kidney in 6 patients or 18%, the stomach
in 5 patients or 15.7%, the breast in 2 patients or
6%, the prostate in 2 patients or 6%, the urinary
bladder in 2 patients or 6%, the colorectum in one
patient or 3%.
Lung as primary site. The overwhelming majority, namely 13 out of 15 lung patients (86.7%) had
an adenocarcinoma ; 2 patients (13.3%) had a squamous cell carcinoma. All 13 patients with adenocarcinoma were males, and the spine was most fre-

Fig. 1. ‒ Photomicrograph of bone metastasis from lung adenocarcinoma. A : Glandular formation of neoplastic cells (H&E,
× 50). B : Tumor cells positive for TTF-1 (× 100).
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quently affected : in 7 or 53.8%. The tumor cells
were immunoreactive for TTF1 (Fig. 1) and CK7.
Both patients with squamous cell carcinoma were
females ; the pelvis and the femur were affected,
respectively. The tumor cells were immunoreactive
for CK5/6.
Kidney as primary site. A clear cell carcinoma
was responsible in all 6 cases : 4 males and
2 females. The metastases were located in 3 areas :
4 (66.6%) in the lower extremities (pelvis, femur,
tibia), one (16.7%) in the humerus, and one (16.7%)
in the spine. The tumor cells were positive for
CD10 (Fig. 2).
Stomach as primary site. All 5 patients, 4 males
and one female, had a signet-ring cell adenocarcinoma. Were affected : the spine in 3 (60%), the
pelvis in one (20%), and a rib in one (20%) patient.
The tumor cells showed a strong positive reaction
for CK7 ; not for CK20 and CDX2 (Fig. 3).
Breast as primary site. Both patients had an invasive ductal carcinoma, which had metastasized to
the spine and to the femur, respectively. The tumor
cells reacted to GCDFP15, and the estrogen receptors were positive ; CK7, CK20 and CA125 had no
effect.
Prostate as primary site. An adenocarcinoma
was diagnosed in both cases : Gleason score 5 + 4.
The humerus and the pelvis were affected. The
tumor cells were positive for CK7, CK20, high
molecular weight cytokeratin, and PSA.

Fig. 2. ‒ Photomicrograph of bone metastatis from clear cell
carcinoma. A : nests of cells with vesicular chromatin and
abundant clear cytoplasm (H&E, × 50). B : strong CD10 staining (× 100). C : strong Vimentin staining (× 100).
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Fig. 3. ‒ Metastatic gastric signet-ring cell carcinoma.
A : H&E, × 50.l B : positive CK7 expression (× 100). C : negative CK20 expression (× 100).

Urinary bladder as primary site. Both male
patients had an urothelial carcinoma. Solitary
metastasis to rib and tibia, respectively.
Colorectum. A single male had an adenocarcinoma with typical signet-ring cells. it metastasized to
the spine. The tumor cells were positive for CK20
and CDX2, and negative for CK7, PSA, and high
molecular weight cytokeratin (Fig. 4).
The survival period from the time of diagnosis
until death or to the last control was available in
21 of the 33 patients. The median survival period
was 8.7 months (range, 2-23). The survival rate
dropped rapidly, with only 23.8% of patients alive
at 6 months and only 9.5% alive at 12 months.
Adenocarcinoma of the lung had the worst prognosis.
DISCUSSION
This retrospective study was restricted to patients
who had a solitary bone metastasis as the only manifestation of an undetected primary tumor. They
constituted 27,5% of a group of 120 patients with
bone metastases of unknown origin. Most solitary
bone neoplasms are secondary or metastatic rather
than primary : the ratio is 17/1 to 25/1 (18). Bone
metastases are rarely silent : they are mostly associated with severe bone pain. Most cancer patients do
not die from the primary tumor, but rather from
their visceral metastases. There is controversy
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Fig. 4. ‒ Microscopic appearance of metastatic colon adenocarcinoma : A : signet-ring cell component (H&E, × 50). B :
CK20 immunoreactivity in metastatic epithelial cells (× 100).
C : strong CDX2 staining (× 100).

about the most frequent occult primary cancer :
lung, breast and prostate have been mentioned
(19,25). Of course, also the type of tumor plays a
role : Nystrom et al (24) found a completely different spectrum in 266 patients with metastatic nonsquamous carcinoma of unknown origin : the most
frequent primary site was the pancreas (20%).
Lung as the primary site. Jaukovic et al (12)
found that 57 (57%) of their 100 patients with lung
cancer had a positive bone scintigram, which stresses the tendency of lung cancer to metastasize to the
skeleton ; only 6 of these 57 patients had a solitary
metastasis. Tsuya et al (30) reported a rate of 30.4%
skeletal metastases in 259 patients with non-small
cell lung cancer.
Kidney as the primary site. Shvarts et al (27)
noted bone metastases in 14% of their 1357 patients
with renal cell carcinoma ; a “T1-T4 ECOG greater
than 0 disease” was an important predictor of bone
metastases. According to Brinkmann et al (6) the
average survival of renal cell carcinoma patients
was 24 months, after immunochemotherapy and
radiation. Hoffmann et al (9) reported that clear cell
renal cell carcinoma is more likely to metastasize to
the lungs, while chromophobe renal cell carcinoma
is more likely to metastasize to the liver.
Stomach as the primary site. Bone metastases
from gastric cancer are uncommon (1), with an inciActa Orthopædica Belgica, Vol. 80 - 1 - 2014
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dence of only 13.4% in autopsy specimens (21). The
mechanism of bone metastasis in gastric carcinoma
has been investigated by several authors. lehnert et
al (17) suggested that the high percentage of bloodborne metastases in recurrent early gastric cancer
may be related to the rich vascularity of the gastric
mucosa. Batson (2) felt that metastasis to the spine
from the stomach may occur through the paravertebral venous plexus because the intraabdominal
pressure is raised. Several studies have demonstrated the prognostic significance of histopathologic
subtypes (for instance signet-ring cell carcinoma) in
gastric carcinomas (20,29). Kobayashi et al (15), for
instance, reported that the depressed-type signetring cell carcinoma constitutes a risk factor for bone
metastasis from early gastric cancer. in the current
study all 5 cases had signet-ring cell carcinoma of
the stomach.
Breast as the primary site. Worldwide, breast
cancer is the most common type of cancer in
women. Bone is the commonest site to which breast
cancer metastasizes (8). The skeleton is also the
most common site of first distant relapse in breast
cancer (4). The mechanisms responsible for tumor
growth in bone are complex and involve tumor
stimulation of the osteoclasts and the osteoblasts, as
well as the response of the bone microenvironment (7). Borst et al (5) reported that the metastatic
patterns of lobular and ductal carcinoma of the
breast are different : in lobular carcinoma metastases to the gastrointestinal system, the gynecologic organs and the peritoneum-retroperitoneum are
markedly more prevalent. in their series of 2605
breast tumors, lobular carcinoma accounted for
14% and ductal carcinoma for 86%. Also in the current study both solitary breast metastases were of
the more common ductal subtype.
Prostate as the primary site. Prostate cancer has
a great tendency to metastasize to the skeleton : an
84% chance according to an autopsy study by
Berrettoni and Carter (3). Bone metastasis is a hallmark of advanced prostate cancer. The tumour
spreads via the venous plexus, especially to the
pelvis and to the lumbar spine.
Urinary bladder as the primary site. Urinary
bladder cancer is the second most frequent cancer
of the genitourinary tract, after kidney cancer.
Acta Orthopædica Belgica, Vol. 80 - 1 - 2014

Urothelial carcinoma of the bladder is the commonest histologic type ; it metastasizes to lymph nodes,
liver, lung, bone, and adrenal gland (16). Taher et
al. (28) reported that in muscle-invasive bladder
cancer the cumulative 3-year incidence of bone
metastases in the non-metastatic patients after treatment mounted to 19.4 +/- 4.4%. The authors found
that the urinary bladder accounted for 6% of the
solitary bone metastases, exactly like the breast and
the prostate.
Colorectum as the primary site. Cancer of the
colorectum is one of the most frequently diagnosed
malignancies in both men and women. Colon adenocarcinomas often metastasize to regional lymph
nodes and then hematogenously to liver and lungs,
late in the course of the disease (26). Katoh et al (14)
detected bone metastases from colorectal cancer in
28 out of 118 autopsies (23.7%) in patients with primary colorectal cancer, treated either surgically or
conservatively. Kanthan et al (13) reported that solitary skeletal metastases from a primary colon carcinoma are rare, with an incidence of 1.1%. As to the
various subtypes of colorectal cancer (mucinous,
ring-cell, adenocarcinoma) : the signet-ring cell
subtype has a worse outcome (23).
Flowchart for the clinician
History and physical examination, biochemistry
with tumor markers and immunoelectrophoresis,
chest radiograph, CT-scan of chest and abdomen,
and bone scan constitute an ideal algorithm, according to Katagiri (19).
Weakness
The authors did not use bone scintigraphy. This
would probably have revealed more bone metastases, so that certain metastases could no longer be
considered as solitary.
REFERENCES
1. Anagnostopoulos G, Sakorafas GH, Kostopoulos P et al.
Early (mucosal) gastric cancer with synchronous osteosclerotic bone metastases : a case report. Eur J Cancer Care
2010 ; 19 : 554-557.

Ugras et al._Opmaak 1 20/03/14 15:22 Pagina 143

SOliTArY BONE METASTASES OF UNKNOWN OriGiN

2. Batson OV. The function of the vertebral veins and their
role in the spread of metastases. Clin Orthop Relat Res
1995 ; 312 : 4-9.
3. Berrettoni BA, Carter JR. Mechanisms of cancer metastasis to bone. J Bone Joint Surg 1986 ; 68-A : 308-312.
4. Body JJ. Metastatic bone disease : clinical and therapeutic
aspects. Bone 1992 ; 13 Suppl 1 : S57-S62.
5. Borst MJ, Ingold JA. Metastatic patterns of invasive lobular versus ductal carcinoma of the breast. Surgery 1993 ;
114 : 637-641.
6. Brinkmann OA, Bruns F, Gosheger G, Micke O,
Hertle L. Treatment of bone metastasis and local recurrence from renal cell carcinoma with immunochemotherapy and radiation. World J Urol 2005 ; 23 : 185-190.
7. Guise TA, Mohammad KS, Clines G et al. Basic mechanisms responsible for osteolytic and osteoblastic bone
metastases. Clin Cancer Res 2006 ; 12 : 6213-6216.
8. Hamaoka T, Madewell JE, Podoloff DA,
Hortobagyi GN, Ueno NT. Bone imaging in metastatic
breast cancer. J Clin Oncol 2004 ; 22 : 2942–2953.
9. Hoffmann NE, Gillett MD, Cheville JC et al. Differences
in organ system of distant metastasis by renal cell carcinoma subtype. J Urol 2008 ; 179 : 474-477.
10. Jacobsen S, Stephensen SL, Paaske BP, Lie PG,
Lausten GS. Skeletal metastases of unknown origin : a retrospective analysis of 29 cases. Acta Orthop Belg 1997 ;
63 : 15-22.
11. Jacofsky DJ, Frassica DA, Frassica FJ. Metastatic disease to bone. Hosp Physician 2004 ; 39 : 21-28.
12. Jaukovic L, Ajdinovic B, Jankovic Z, Dugonjic S.
incidence and imaging characteristics of skeletal metastases detected by bone scintigraphy in lung cancer patients.
Vojnosanit Pregl 2006 ; 63 : 1001-1005.
13. Kanthan R, Loewy J, Kanthan SC. Skeletal metastases in
colorectal carcinomas : a Saskatchewan profile. Dis Colon
Rectum 1999 ; 42 : 1592-1597.
14. Katoh M, Unakami M, Hara M, Fukuchi S. Bone metastasis from colorectal cancer in autopsy cases. J Gastroenterol 1995 ; 30 : 615-618.
15. Kobayashi M, Okabayashi T, Sano T, Araki K.
Metastatic bone cancer as a recurrence of early gastric cancer - characteristics and possible mechanisms. World J
Gastroenterol 2005 ; 11 : 5587-5591.
16. Konety BR, Caroll PR. Urothelial carcinoma : cancers of
the bladder, ureter, and renal pelvis. in : Tanagho EA,
McAninch JW (eds). Smith’s General Urology. McGrawHill, San Francisco, 2008 : pp 308-328.
17. Lehnert T, Erlandson RA, Decosse JJ. lymph and blood
capillaries of the human gastric mucosa. A morphologic
basis for metastasis in early gastric carcinoma. Gastroenterology 1985 : 89 : 939-950.

143

18. Lote K, Walloe A, Bjersand A. Bone metastasis. Acta
Radiol 1986 ; 25 : 277-332.
19. Maillefert JF, Tavernier C, Tebib J. Determining the site
of the primary cancer in patients with skeletal metastasis of
unknown origin : A retrospective study. Cancer 2000 ; 88 :
1759-1761.
20. Mizoshita T, Tsukamoto T, Nakanishi H et al. Expression
of Cdx2 and the phenotype of advanced gastric cancers :
relationship with prognosis. J Cancer Res Clin Oncol
2003 ; 129 : 727-734.
21. Nishidoi H, Koga S. Clinicopathological study of gastric
cancer with bone metastasis. Gan To Kagaku Ryoho 1987 ;
14 : 1717-1722.
22. Nottebaert M, Exner GU, von Hochstetter AR,
Schreiber A. Metastatic bone disease from occult carcinoma : a profile. Int Orthop 1989 ; 13 : 119-123.
23. Nozue M, Oshiro Y, Kurata M et al. Treatment and prognosis in colorectal cancer patients with bone metastasis.
Oncol Rep 2002 ; 9 : 109-112.
24. Nystrom JS, Weiner JM, Wolf RM, Bateman JR,
Viola MV. identifying the primary site in metastatic cancer
of unknown origin. i : inadequacy of procedures. JAMA
1979 ; 241 : 381-383.
25. Rajarubendra N, Bolton D, Lawrentschuk N. Diagnosis
of bone metastases in urological malignancies-an update.
Urology 2010 ; 76 : 782-790.
26. Robert ME. inflammatory Diseases of the Small intestine.
in : rd Odze, Jr Goldblum, JM Crawford (eds). Surgical
Pathology of the Gastrointestinal Tract, Liver, Biliary Tract
and Pancreas. Second Edition. W. B. Saunders, Philadelphia, 2008, chapter 9.
27. Shvarts O, Lam JS, Kim HL et al. Eastern Cooperative
Oncology Group performance status predicts bone metastasis in patients presenting with renal cell carcinoma implication for preoperative bone scans. J Urol 2004 ; 172 : 867870.
28. Taher AN, Kotb MH. Bone metastases in muscle-invasive
bladder cancer. J Egypt Natl Canc Inst 2006 ; 18 : 203-208.
29. Tajima Y, Shimoda T, Nakanishi Y et al. Association of
gastric and intestinal phenotypic marker expression of gastric carcinomas with tumor thymidylate synthase expression and response to postoperative chemotherapy with 5fluorouracil. J Cancer Res Clin Oncol 2003 ; 129 : 683690.
30. Tsuya A, Kurata T, Tamura K, Fukuoka M. Skeletal
metastases in non-small cell lung cancer : a retrospective
study. Lung Cancer 2007 ; 57 : 229-232.
31. Yamashita K, Ueda T, Komatsubara Y. Breast cancer
with bone-only metastases. Visceral metastases-free rate in
relation to anatomic distribution of bone metastases.
Cancer 1991 ; 68 : 634-637.

Acta Orthopædica Belgica, Vol. 80 - 1 - 2014

