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Non-Spine Bone Metastasis as an Initial Manifestation of Cancer

in Korea
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Non-spine bone metastasis accounts for approximately 20% of all skeletal metastases, but
little data have been published that focused on bone metastasis to the pelvis and
extremities as an initial manifestation of cancer. We determined 1) clinicopathologic
characteristics of patients who presented with non-spine bone metastasis of unknown
primary malignancy, and 2) process by which the diagnosis of primary cancer was made.
We retrospectively reviewed 84 patients with bone metastasis of unknown primary cancer

site at the time of presentation. The study population consisted of 56 men and 28 women,
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with a mean age of 59.1 yr (17.5-85.6 yr). The average follow-up period was 20.8 months
(1-120 mo). Primary cancer site was identified in 79 patients (94.0%), and was determined
to be the lung (46.4%), kidney (13.1%), liver (9.5%), thyroid (8.3%), and prostate (4.8%).
Five-year overall survival rate was 28.0%. Multiple bone metastases, distant organ
metastasis, and multiple bone with organ metastases were the significant prognostic
factors in univariate analysis. Multiple bone metastases remained significant after
multivariate analysis (P = 0.008). Lung cancer is the most common site of primary cancer,

and patients with multiple bone metastases have a poor prognosis, possibly due to
disseminated cancer and a greater tumor burden.
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INTRODUCTION

The most common sites for metastatic carcinoma are the lung,
liver, and skeleton, respectively (1). Most patients presenting
with metastasis of an unknown primary cancer have a poor
prognosis and short life expectancy, possibly due to dissemina-
tion of the cancer and multi-organ failure. Metastasis is gener-
ally believed to occur late in the disease process, long after the
primary disease has been identified (2); however, the reported
incidence of metastasis as the initial manifestation of cancer is
3%-4%, with 10%-23% of these patients presenting with bone
metastasis (1-4). While the primary cancer may be asymptom-
atic, the most common symptom of bone metastasis that causes
the patient to seek treatment is localized bone pain. Plain radi-
ography is somewhat limited in evaluating bone destruction, as
40%-50% of the trabecular bone must be destroyed before it be-
comes evident on imaging (5); accordingly, it usually takes some
time to identify bone metastasis in an early stage and elicit a re-
ferral to an orthopedic oncologist. Hence, the search for the pri-
mary cancer often becomes the task of orthopedic surgeons,
and a rational approach to this challenging clinical problem is
needed (4).

Metastases to the pelvis and extremities occur less frequently
than metastases to the spine, which accounts for up to 80% of
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skeletal metastases with unknown primary tumors at the time
of presentation (1, 3). Most patients with metastasis to the spine
are treated by a spine surgeon, while most patients with tumors
of the pelvis or extremities are treated by orthopedic oncolo-
gists. Though the frequency is relatively low, patients with non-
spine metastasis have similar difficulties with respect to normal
work and sleeping problems (6). While there are many reports
on bone metastases of unknown origin regardless of the site of
metastases (3-5, 7-11), little data has been published focusing
on non-spine bone metastasis as an initial presentation of can-
cer based on Korean population for reference by primary phy-
sicians and orthopedic surgeons.

Therefore, we determined 1) clinicopathologic characteris-
tics and clinical importance of patients who presented with non-
spine bone metastasis as an initial manifestation of cancer, and
2) process by which the diagnosis of primary cancer was made.

MATERIALS AND METHODS

The medical records of 378 patients who were referred to our
institute between 1989 and 2012 for bone metastases with un-
known primary cancer sites at the time of initial presentation
were retrospectively analyzed. To construct a homogeneous
study group, the following exclusion criteria were applied: 1)
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patients who had a remote history of cancer with bone metas-
tasis (n = 22), 2) patients who presented with spinal metastasis
as their initial symptom (n = 226), 3) insufficient information
from the medical record (n = 17), and 4) hematologic malig-
nancies (n = 29). Eighty-four patients remained for analysis af-
ter the exclusion criteria were applied. The clinical information
reviewed in our study included age, sex, initial presentation
symptoms, the location of the primary cancer, the diagnostic
modalities used to identify the primary cancer, the time to iden-
tification of the primary cancer, and the oncologic outcome at
the last follow-up. We also evaluated radiographs of the bone
metastases at the initial presentation.

We included 56 men and 28 women, with a mean age of 59.1
yr (range: 25.3-85.6 yr); 92.9% of patients were over 40 yr of age.
The average follow-up period was 20.8 months (range: 1-120
months).

Although our institution did not have a standard protocol for
identifying the primary cancer in patients with bone metastasis
with an unknown primary site, a chest radiograph, basic labo-

Table 1. Characteristics of patients at the initial presentation

Characteristics No. (%) of patients
Sex
Men 28 (33.3)
Women 56 (66.7)

Mean age (yr) (range)
Presentation symptom

59.1 (25.3-85.6)

Pain 79 (94.0)
Mass 3 (3.6)
Incidental finding 2 (2.4)
Location
Femur (n = 39) 39 (46.4)
Proximal 32 (38.1)
Shaft 5 (5.9)
Distal 2 (2.4
Pelvis (n = 29) 29 (34.5)
Acetabulum 11 (13.1)
Pubic ramus 8 (9.9
[lium 4 (4.7)
Sacrum 2 (2.4
Ischium 1(1.2)
Sacroiliac joint 3 (3.6)
Humerus 9 (10.7)
Proximal 7 (8.3
Shaft 1(1.2)
Distal 1(1.2)
Scapula 3 (3.6)
Proximal Tibia 2 (2.4)
Proximal Fibula 1(1.2)
Clavicle 1(1.2)
Radiologic appearance
Osteolytic 65 (77.4)
Osteoblastic 7 (8.3
No bony abnormality 6 (7.1)
Mixed 6 (7.1)
Unplanned procedure
No 80 (95.2)
Yes 4 (4.8)
Total 84 (100)
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ratory studies, and computed tomography (CT) or magnetic
resonance imaging of the metastatic lesion were obtained in all
patients. Clinical tests were performed according to the clinical
suspicion from the patient history, physical examination find-
ings, and results from subsequent diagnostic evaluations.

A chi-square or Fisher’s exact test was performed for com-
parisons of proportions, and a Student’s t-test was performed
for comparisons of continuous variables. Kaplan-Meier analy-
sis was used to describe survival experience in this study popu-
lation, and a log rank test was used to compare survival func-
tions. We utilized a Cox proportional hazards model to deter-
mine factors associated with mortality. Analysis was performed
using the SPSS for Windows statistical package (version 19.0;
SPSS Inc., Chicago, IL, USA), and significance was set at a P val-
ue < 0.05.

Ethics statement

The study protocol was approved by the institutional review
board of Seoul National University Hospital (IRB No. H-1307-
059-503). Informed consent was waived by the board.

RESULTS

The most common initial symptom was pain at the affected site
(94.0% of patients) (Table 1). The 3 most common sites of bone
metastasis were the femur, pelvis, and humerus. These 3 sites
accounted for approximately 92% of the total bone metastases
when the primary cancer site was unknown. By radiographical
imaging, 77.4% of bony lesions were osteolytic metastases, and
pathologic fracture was present in 26.2% of patients. On aver-
age, it took 4.6 months (range: 0-84 months) from the onset of
symptoms to referral to an orthopedic oncologist, and the pres-
ence of pathologic fracture did not significantly shorten the time
interval (P = 0.320). Seven patients had a history of remote can-
cer, which showed no evidence of disease at the latest follow-
up and was not the cause of the bone metastasis at the time of
presentation (Table 2). We identified the primary cancer in 74
cases (94.0%) (Table 3), with an average time to identification of
the primary cancer of 0.3 months (range 0.1-4.0 months). In 5
patients, no primary cancer was detected by the end of follow-

Table 2. Patients with previous history of cancer

s Age Previous cancer Current
ex

On  Diagnosis Treatment Status ~ cancer
1 M 60 Gastric cancer Gastrectomy, 15YA NED  Lung
2 M 61 Gastric cancer Gastrectomy, 10YA  NED  Kidney
3 F 35 Meningioma Tumorectomy, T0YA NED  Unknown
4 F 64 Thyroid cancer Thyroidectomy, 1.5YA  NED  Lung
5 M 64 Gastric cancer Gastrectomy, 25YA NED  Lung
6 F 60 Cervix cancer Hysterectomy, 23YA  NED  Lung
7 F 60 Lung cancer Pneumonectomy, 20YA  NED  Unknown

NED, no evidence of disease; YA, years ago; RT, radiation therapy; HT, hormonal therapy.
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Table 3. Distribution of primary tumors

Table 4. Diagnostic modalities to identify primary tumor

Organs No. (%) of patients Diagnostic methods No. performed
Lung 39 (46.4) Lung
Kidney 11 (13.1) Chest radiograph 21
Liver 8 (9.5) Chest CT 16
Thyroid 7 8.3) Bronchpscopy 1
i Bone biopsy 1
Unknown primary 5 (6.0) -
Prostat 448 Wiy
Bros ie 3 (3I6) Abdomen CT 11
reas (3.6 Liver
Colon 336 Abdomen CT 7
Esophagus 2 (2.4) Abdomen sonography 1
Cholangiocarcinoma 1(1.2) Thyroid
Endometrium 1(1.2) Bone biopsy 6
Total 84 (100) Neck CT 1
Prostate
PSA and TRUS 4

up. The lung was the most frequent primary cancer site, account-
ing for 46.4% of primary cancers.

Approximately 53.8% of lung cancers were identified by plain
radiograph. A CT revealed a carcinoma of the lung that was not
seen on the plain radiograph in an additional 41% of cases (Ta-
ble 4). CT of the abdomen revealed 18 sites of primary cancers:
11 patients had a carcinoma of the kidney, and 7 had carcino-
ma of the liver. A bone scan was performed in 46 cases, and we
observed hot uptake lesions or photon defect at bone metasta-
sis sites. Whole body fluorodeoxyglucose (FDG) positron emis-
sion tomography (PET) was performed in 41 cases, and hyper-
metabolic lesions at the primary site were found in 87.8% of
cases. However, PET could not determine any hypermetabolic
lesions at the primary site in 2 cases with a thyroid carcinoma, 1
case with renal cell carcinoma, and 2 cases with unknown pri-
mary cancer. Pathological diagnosis was obtained in 97.6% of
cases. Planned biopsy was performed in 71.4% of cases from
the most eligible sites, and the rest of the tissue diagnosis was
obtained through surgical biopsy at the time of operative treat-
ment for bone metastases. Operative treatment was performed
in 67.9% (n = 57) of cases for pathologic fracture (n = 20) or im-
pending fracture (n = 37).

The overall 2- and 5-yr survival rates were 56.0% and 28.0%,
respectively (Fig. 1A). Multiple bone metastases were observed
in 65.5% of cases, and distant organ metastases in 51.2% of cas-
es at the time of initial presentation (Table 5). Only 23.8% of pa-
tients had a solitary bone metastasis, and 76.2% of patients had
multiple metastases. In univariate analysis, multiple bone me-
tastases, distant organ metastasis, and multiple bone with or-
gan metastases were the significant prognostic factors (Fig. 1B-
D). In multivariate analysis, the presence of multiple bone me-
tastases was significantly associated with low survival rate (haz-
ard ratio: 2.80, 95% CI, 1.31-5.99, P = 0.008).

DISCUSSION

Most skeletal malignancies are metastatic lesions rather than

http://dx.doi.org/10.3346/jkms.2014.29.3.357

CT, computed tomography; PSA, prostate specific antigen; TRUS, trans-rectal ultra-
sound.

primary bone tumors, and the ratio between primary bone tu-
mors and visceral metastases to the skeleton varies between
1:17 and 1:25 (8, 9). The skeleton is the third most common site
of metastasis in terms of frequency and clinical effects, and as
many as 60% of cancer patients are found to have bone metas-
tases during autopsy (12). The type and site of the primary tu-
mor is unknown in 3%-15% of all patients with metastatic carci-
nomas, and approximately 5%-20% of these patients present
with skeletal metastases as the first detectable lesion (3, 7-9, 11).
More than 90% of patients visit the hospital with skeletal pain at
an affected site, and a difficult clinical scenario arises when an
occasional patient with no prior cancer history presents to an
orthopedic surgeon with a fracture that seems to be pathologic
(4). If there is no fracture and the patient does not have a history
of cancey, it may be difficult to identify bone metastasis. This is
a challenge for primary physicians or orthopedic surgeons, be-
cause it is difficult to associate the pain with metastasis or the
presence of cancer in patients with no known cancer, and bone
metastases cannot be detected until they become evident on
plain radiographs. This study is meaningful for investigating the
clinicopathologic characteristics of these patients and process
by which the diagnosis of primary cancer was made, especially
in Korean.

Our study has several limitations. First, it was a retrospective
study involving review of medical records. Due to the rarity of
bone metastasis as the initial manifestation of cancer, it is not
feasible to conduct prospective study with a large study popula-
tion. Second, the patients included were treated over a long pe-
riod of time; hence, the diagnostic modalities were not uniform.
Finally, we excluded patients who initially presented with spine
metastases which account for up to 80% of bone metastases (1).
Therefore, our study may not describe the characteristics of
whole patients who present with bone metastasis. However, we
focused on non-spine bone metastases in order to provide rele-
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Fig. 1. Survival curves. (A) Overall survival of the 101 patients with bone metastasis from an unknown primary site is shown. (B-D) Survival by the metastatic status at the time of
presentation are shown. In Fig. 1D, patients with multiple bone and organ metastases had a poorer prognosis than those with solitary bone metastasis (P = 0.005, log rank test).

Table 5. Profiles of metastasis

Status of metastasis No. (%) 2-YSR
Bone metastasis
Solitary 29 (34.5) 75.4%
Multiple 55 (65.5)
2-3 27 (32.1) 451%
>4 28 (33.3) 42.3%
Distant organ metastasis
Absent 41 (48.8) 68.6%
Present 43 (561.2) 44.3%
Lung 11 (13.1)
Liver 8 (9.5
Adrenal 5(5.9)
Spleen 4 (4.7)
Lymph node 32 (38.1)
Multiple metastasis®
No 20 (23.9) 72.7%
Yes 64 (76.2) 32.3%

*Bone and distant organ metastasis were included. 2 YSR, 2 yr survival rate.
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vant information to orthopedic surgeons, because non-spine
bone metastases have not been the center of attention due to
the relative rarity.

The age of the patients, the patterns of radiologic findings,
and the distribution of the bone metastases within the non-axi-
al skeleton were similar to those of other published reports (1,
2). We detected the primary cancer site in 94.0% of patients,
which is higher than previous reports of 30%-90% (1, 4, 11). This
is most likely due to improvements in various diagnostic mo-
dalities that enable surgeons to find small primary cancers. If
present, breast and prostate cancers should be considered the
most common cause of bone metastasis; however, if not pres-
ent, the lung and kidney should be considered as the primary
cancer site (3-5, 7-11). Our results confirm this pattern. Breast
and kidney cancer metastasize easily to the bone and, when
present, are common causes of bone metastasis. When no pre-

http://dx.doi.org/10.3346/jkms.2014.29.3.357



Kim W, et al. = Extremity Metastasis of Unknown Cancer

JKMS

vious history of cancer was evident, the lung was the most com-
mon site of primary cancer, as reported previously (3-5, 7-11).
Accessibility to clinical examinations, the efficacy of mammog-
raphy or ultrasound, and the late dissemination of breast carci-
noma are potential reasons why these 2 tumor types are detect-
ed before skeletal metastasis occurs. In contrast, lung and kid-
ney cancers are deep-seated, lung cancer has the propensity to
metastasize to the skeleton irrespective of tumor size, and de-
layed medical attention may explain the frequency of our result
(1, 3,7, 8, 10). About 17% of the primary cancers were in the
gastrointestinal (GI) tract. This is relatively higher than the pre-
vious reports (4, 8, 11). Especially, the proportion of primary
cancer in the liver was 9.5%, which is notable. Provided, our
study population was based on only Asian, therefore, locations
of primary cancers may be different. We found 7 patients with a
history of remote cancer that was unrelated to the bone metas-
tasis of interest. We suggest that these patients need to be ex-
amined with caution, as Destombe et al. (11) reported, because
the assumption of a link between a bone metastasis and a pri-
mary cancer in the remote past can lead to serious mistakes in
patient management, especially when there has been a long
time interval or no evidence of the previous cancer during the
latest follow-up.

Similar to previous studies, we did not have a standard pro-
tocol in place to identify the primary cancer in patients with bone
metastasis from occult primary tumors (2-4, 7-11). While there
have been many attempts to provide useful diagnostic strate-
gies, there is currently no single, reliable diagnostic evaluation
to detect primary cancer that can be applied to every clinical
situation. Detailed history taking, physical examination, basic
laboratory tests (complete blood cell count and serum chemis-
try), radiologic tests, and biopsy of the most accessible bone
metastasis are recommended when determining the primary
cancer site (5, 7, 8, 13). We found that CT of the chest and abdo-
men was also very useful and were able to detect the 3 most com-
mon solid tumors: lung, kidney, and liver cancer, respectively.

Because lung cancer was the most common primary cancer,
when patients do not have a recent cancer history, we suggest
that plain radiograph and CT of the chest should be included as
an initial evaluation. CT of the abdomen should not be done
routinely, but is recommended to determine kidney or liver can-
cers when the evaluation of the chest reveals no primary cancer
(4). Endoscopic examination of the gastrointestinal tract, CT of
the pelvis, and gynecologic examination are not routinely rec-
ommended but may be necessary according to the presence of
abnormal symptoms or physical findings as cancers from these
sites were a rare cause of unknown primary cancer in our study.
Other organ metastases can also be determined from CT of the
chest and abdomen. A whole body PET scan was helpful in the
detection of the primary cancer site, multiple bone metastases,
and other organ metastasis in our study; however, we believe

http://dx.doi.org/10.3346/jkms.2014.29.3.357

that PET has a somewhat limited role because PET alone is not
sufficient to differentiate primary cancer from a metastatic le-
sion. Hence, the routine use of PET is still controversial and more
investigation is required (14-16). In our study, planned biopsy
was performed in 71.4% of cases to identify the site of the pri-
mary cancer. Biopsies were not taken directly from the skeletal
metastasis but from the most eligible site with the most accessi-
ble measures, such as bronchoscopy and percutaneous needle
biopsy of the lung. Skeletal biopsy should be performed with
caution because ill planned biopsy may jeopardize future skel-
etal reconstruction or limb salvage.

The impact of the identification of the primary tumor after
skeletal metastasis on the patient’s prognosis is debatable as
the cancer has already reached stage IV. Previous reports claimed
that diagnosis of an occult primary tumor rarely resulted in an
improved prognosis or life expectancy for the patient (9, 11).
However, we believe that identification of the primary cancer
can have a positive impact on the quality of life and prognosis
as life expectancy can be predicted and proper surgical options
chosen (4, 10). In accordance with previous reports, patients
with primary tumors of the lung typically had a very poor prog-
nosis, whereas patients with kidney and thyroid carcinomas
had a very long survival, especially if they have isolated skeletal
metastasis at the time of presentation (2). Skeletal reconstruc-
tion is suggested for patients with a longer life expectancy, as it
is durable and long lasting.

In summary, the lung is the most frequent primary cancer
site when patients present with bone metastasis as the initial
manifestation of cancer in our study. Many of them have multi-
ple metastases, which is a poor prognostic factor, potentially
due to disseminated cancer, greater tumor burden, and multi-
organ failure.
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