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Metastatic carcinoma to bone of uncertain prima-

ry origin is a common clinical diagnostic scenario.

I present a simple and effective staging system to

identify primary malignancies. The role of clinical

history, physical examination, laboratory studies,

and limited radiographic studies are critical to the

success of this diagnostic strategy. Needle or open

biopsy frequently is needed yet usually is more

effective as a confirmatory study for carcinoma or

to rule out primary bone sarcomas. Patients who

present with a displaced pathologic fracture re-

quire an urgent diagnostic and treatment plan that

does not compromise future treatment options and

provides durable skeletal reconstruction.

The skeleton is a common metastatic site for

several visceral carcinomas. In patients who have

a known primary carcinoma site, the breast and

prostate are the most common malignancies that

metastasize to bone. Metastatic disease in these

patients usually occurs late in the disease pro-

cess, long after the primary disease has been

identified. However, 3% to 4% of patients with

metastatic carcinoma have an unknown primary

site at the time of presentation.3–7,11 Ten percent

to 15% of these patients have skeletal involve-

ment as the cause of their presenting symp-

toms.2,10,11 In the patient older than 40 years with

a poorly marginated bone lesion on plain radio-

graphs, the diagnosis of skeletal metastasis

of unknown origin is more likely than a pri-

mary bone malignancy.1,2,6–8,11,12 Because these

patients typically are evaluated initially by an

orthopaedic surgeon for musculoskeletal com-

plaints, it is imperative that the treating physician

have a rational and effective approach to the

diagnostic evaluation and treatment of these

patients.

Before the use of CT scanning, the success

rate of identifying an occult primary carcinoma

was very poor. Rougraff et al9 reported the results

of a prospective evaluation of a simple diagnostic

strategy that included CTscanning to identify the

primary carcinoma. They were able to find the

primary site of disease in 85% of the patients,

and ultimately identified an additional 5% before

the death of the patient. The primary site of

the carcinoma has serious medical and surgic-

al treatment implications, and is of prognostic

significance.
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This review article attempts to revisit the

diagnostic issues in evaluating patients who pre-

sent with a metastatic carcinoma to bone in light

of newer diagnostic and staging methods. Ex-

panding on this issue, the appropriate clinical

approach to patients who initially present with

pathologic fracture through a metastatic carci-

noma of unknown origin requires discussion

because very little direction is offered in the cur-

rent literature.

DISCUSSION

Metastatic carcinoma of bonemust be considered

in patients older than 40 years who present with a

poorly marginated bone lesion in the proximal

skeleton and spine. Metastatic carcinoma is more

likely than a primary bone sarcoma in this group

of patients. The most likely visceral primary car-

cinomas that spread to bone include the lung,

kidney, prostate, breast, and thyroid. However,

many other malignancies can spread to bone and

may include melanoma, liver carcinoma, gastro-

intestinal carcinoma, metastatic lymphoma, and

uterine carcinoma. Primarymalignancies of bone

that occur in this older age group of patients

include malignant fibrous histiocytoma of bone,

primary lymphoma of bone, chondrosarcoma,

and plasmacytoma. The first and most important

part of the diagnostic strategy to evaluate these

patients includes a thorough clinical patient his-

tory.9 Patients who have had a previous malig-

nancy in the distant past may not volunteer that

information on a cursory medical history. Des-

pite a long disease-free interval, any patient with

the history of a previous carcinoma and a new

skeletal lesion must be considered to have me-

tastatic carcinoma until proven otherwise.

The second part of the diagnostic strategy

involves a physical examination, which includes

a breast examination in female patients, and a

prostate examination in male patients. The thy-

roid and abdomen were examined in all patients.

Unfortunately, these patients typically have small

primary tumors that are not easily identifiable on

physical examination. Rougraff et al9 reported

that only 8% of the patients had a primary

carcinoma found on physical examination.

The third part of this evaluation should in-

clude laboratory analysis to accomplish two

goals: to assess the medical condition of the pa-

tient before surgical intervention, if needed;

and to exclude the diagnostic possibility of mul-

tiple myeloma, which usually does not need a

biopsy for diagnosis. The laboratory analysis

should consist of the determination of a com-

plete blood cell count, ESR, levels of electro-

lytes, liver enzymes, prostate specific antigen,

and ALP and serum and urine protein elec-

trophoresis. Laboratory findings usually are non-

diagnostic in patients who have a normal prostate

specific antigen, and serum and urine protein

electrophoresis.

The next part of the diagnostic strategy should

involve a radiographic evaluation. A plain ra-

diograph of the chest and involved skeleton

should be obtained. Any painful extremity

should be evaluated, and any radiographs of the

skeleton should include the entire bone, with

adequate markers to be able to plan a skeletal

reconstructive procedure if necessary. Radio-

graphs of the chest identified the lung as the

primary site in 43% of the patients in the study by

Rougraff et al.9 The typical radiographic appear-

ance of a metastasis is a lytic, permeative lesion

of the diaphysis or metadiaphysis of a proximal

long bone or bone of the axial skeleton. If the

lesion seems to involve mostly the cortex of a

bone or is located distal to the knee or elbow, it is

more likely to be from an occult lung primary

carcinoma than other sites. A bone scan of

the entire skeleton (technetium 99m-phospho-

nate scintigraphy) should be obtained to identify

whether there are multiple skeletal lesions. A

patient with multiple skeletal lesions is unlikely

to have a primary bone malignancy. In addition,

another skeletal lesion may be found with bone

scintigraphy that is more amenable to a biopsy or

that may require prophylactic skeletal fixation.

Next, a biopsy is required if the diagnostic

strategy fails to identify a primary carcinoma, or

before internal fixation if indicated. The place-

ment of the biopsy incision is critical in case the
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final diagnosis is a primary malignancy of bone,

which may require a subsequent resection and

reconstruction. A poorly planned and executed

biopsy in a patient with a primary bone ma-

lignancy could result in an amputation for a

patient who otherwise might be a candidate for

limb salvage surgery. The biopsy may be ac-

complished by needle biopsy if there is an

accessible soft tissue mass, or an incisional

biopsy. Good communication with the patholo-

gist before the biopsy is critical so that enough

tissue is obtained for special testing and so that

the tissue is processed appropriately. The pathol-

ogist may be able to gain information concerning

the primary site by using immunohistochemical

tests or monoclonal antibodies as markers. Oc-

casionally, a bone lesion such as lymphoma can

be misdiagnosed as an undifferentiated adeno-

carcinoma, resulting in significant mistreatment

of the patient. If the pathologist is informed as to

the prebiopsy information and the remaining

questions that are to be addressed, this type of

mistake can be avoided. The biopsy material,

although it confirms the diagnosis of metastatic

disease, only infrequently identifies the primary

site of malignancy.

This simple diagnostic strategy using CT

scanning (Table 1) is able to identify the primary

site of malignancy in most patients at the time of

presentation. Using followup CT, Rougraff et al9

were able to identify two additional primary sites

(of the six patients who originally had negative

CT studies), 3 months after the initial evalua-

tion. Clinical judgment should be used to decide

whether additional testing is warranted in pa-

tients with an unidentifiable primarymalignancy.

Several reports have shown that postmortem

examinations rarely are able to identify the pri-

mary site in patients whose carcinoma was not

identified before death.1,2,11

Unlike skeletal metastasis of known origin

(most often of the breast or prostate), a metastasis

of unknown origin usually originates from the

lung or kidney (although almost any visceral

carcinoma can be the source of an occult malig-

nancy). This could be attributed to the inacces-

sibility of these organs to physical examination,

to the large size to which tumors in the kidney or

lung can grow before becoming symptomatic, or

to the tendency of these tumors to metastasize to

bone earlier than breast or prostate carcinoma.

Because the breast is a distinctly uncommon site

for a metastatic malignant tumor when the pa-

tient has a skeletal metastasis of uncertain origin,

mammography should not be included as part of

the evaluation unless the history or physical

examination reveals an abnormality in the breast,

or in women who, after the diagnostic strate-

gy has been completed, still have an unknown

primary site.9,10

A difficult clinical scenario is the occasional

patient who presents to the orthopaedist with a

fracture that seems to be pathologic, yet the

patient has no prior cancer history. The problem

here is to provide skeletal fixation, identify the

tumor type, and not eliminate a limb-sparing

TABLE 1. Diagnostic Strategy for a
Bone Metastasis of Unknown Origin

History and physical
examination

focus on thyroid,

breast and prostate

Normal Abnormal

Focused imaging

studies

Laboratory studies
Serum and urine

protein electrophoresis

Prostate specific antigen

Multiphasic chemistry

Normal Abnormal

Focused Medical
Evaluation

Imaging

bone scintigraphy

chest radiograph

Normal Abnormal

Go to biopsy

if necessary
Chest CT

Abdominal CT

Biopsy of the most
accessible lesion
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operation if the tumor is a primary bone sarcoma.

Depending on the fracture location and pain level

of the patient at the time of presentation, blood

testing and CT scans can be obtained before sur-

gical intervention. A needle biopsy of the lesion

is needed before additional contamination of

the soft tissues and bone occurs. If the needle

biopsy is not diagnostic, an open or incisional

biopsy is necessary. It is not appropriate to place

internal fixation before a primary bone sarcoma

is ruled out by biopsy. Referral to an orthopae-

dic oncologist before biopsy is an appropriate

consideration.

Because most patients with skeletal metasta-

sis of unknown primary site have a short life

expectancy, it is tempting to limit the number

of diagnostic tests, thereby limiting the cost to

these patients. It may seem logical to proceed

directly to a biopsy in these patients, without

a prebiopsy evaluation. There are at least six

reasons for not starting the evaluation with a

biopsy in these patients: (1) the lesion may be a

sarcoma of bone, and an ill-planned biopsy com-

promises the ability to do a limb salvage pro-

cedure and obtain high-quality imaging studies

of the osseous lesion; (2) another lesion may

be identified that would be easier and safer to

sample; (3) renal cell metastasis can be very vas-

cular, and it is helpful to know before the biopsy

whether the osseous lesion is most likely to be

renal in origin. This allows the surgeon to con-

sider embolization before the biopsy, or to con-

sider the use of a needle biopsy to limit the blood

loss from the procedure; (4) an unnecessary bi-

opsy in a patient who has multiple myeloma can

be avoided by obtaining the appropriate labora-

tory test; (5) the histologic analysis alone iden-

tifies the primary site in only a small percentage

of patients. It is unlikely that a biopsy alone

would identify the primary site without an ap-

propriate prebiopsy evaluation; and (6) the sur-

geon and the pathologist will be more confident

in making a histologic diagnosis based on frozen

section if a primary malignant site is identified

before the biopsy. This allows internal fixation of

impending fractures to be done more often at the

time of biopsy, and can eliminate the need for a

second operation after a final histopathologic

diagnosis has been obtained.

The prognosis of these patients is related to

the primary site that was identified. Patients with

primary tumors of the lung usually have a very

poor prognosis, with few surviving more than

12 months after the diagnosis. Likewise, patients

whose primary site cannot be identified survived

an average of 11 months. However, patients with

kidney and thyroid carcinomas may have a very

long survival, especially if they have isolated

skeletal metastasis at the time of presentation.

The technique of skeletal reconstruction used for

these patients should be durable.

Skeletal metastases of unknown origin usu-

ally are painful, poorly-marginated lesions of the

proximal part of the skeleton. Ninety percent

of these patients are older than 40 years at the

time of their diagnosis. Using a simple diagnos-

tic strategy, almost all occult primary carcinomas

can be identified. Careful attention to the details

to the approach and care of these patients can

prevent an irreversible error in their treatment.

References
1. Abbruzzese JL, Abbruzzese MC, Hess KR, et al:

Unknown primary carcinoma: Natural history and
prognostic factors in 657 consecutive patients. J Clin
Oncol 12:1272–1281, 1994.

2. Didolkar MS, Fanous N, Elias EG, Moore RH:
Metastatic carcinomas from occult primary tumors:
A study of 254 patients. Ann Surg 186:625–630,
1977.

3. McMillan JH, Levine E, Stephens RH: Computed
tomography in the evaluation of metastatic adeno-
carcinoma from an unknown primary site: A ret-
rospective study. Radiology 143:143–146, 1982.

4. Moertel CG: Adenocarcinoma of unknown origin.
Ann Intern Med 91:646–647, 1979.

5. Nissenblatt MJ: The CUP syndrome (carcinoma un-
known primary). Cancer Treat Rev 8:211–214, 1981.

6. Nystrom JS, Heffelfinger-Juttner J, Irwin LE,
Bateman JR, Wolf RM: Metastatic and histologic
presentations in unnknown primary cancer. Semin
Oncol 4:53–58, 1977.

7. Nystrom JS, Weiner JM, Wolf RM, Bateman JR,
Viola MV: Identifying the primary site in metastatic
cancer of unknown origin: Inadequacy of roentgen-
ographic procedures. JAMA 241:381–383, 1979.

8. Osteen RT, Kopf G, Wilson RE: In pursuit of the
unknown primary. Am J Surg 135:494–498, 1879.

9. Rougraff BT, Kneisl JS, Simon MA: Skeletal me-
tastases of unknown origin: A prospective study of a

Clinical Orthopaedics
and Related ResearchS108 Rougraff

Copyr ight © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



diagnostic strategy. J Bone Joint Surg 75A:1276–
1281, 1993.

10. Simon MA, Bartucci EJ: The search for the primary
tumor in patients with skeletal metastases of un-
known origin. Cancer 58:1088–1095, 1986.

11. Stewart JF, Tattersall MH, Woods RL, Fox RM:
Unknown primary adenocarcinoma: Incidence of

overinvestigation and natural history. BMJ 1:1530–
1533, 1979.

12. Woods RL, Fox RM, Tattersall MH, Levi JA, Brodi
GN: Metastatic adenocarcinomas of unknown pri-
mary site: A randomized study of two combination-
chemotherapy regimens. N Engl J Med 303:87–89,
1980.

Diagnosis of Bone Metastases S109
Number 415S
October, 2003

Copyr ight © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.


