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It has been estimated that between 20% and 
45% of patients with renal cell carcinoma have 
no symptoms directly referable to the primary 
lesion. Several authors have reviewed the rather 
unusual and deceptive clinical features which 
help to categorize this disease as one of the great 
masqueraders.1-3 The tendency of renal cell car-
cinoma to metastasize to bone was first recognized 
early in the 20th century by Scudder.4 Since that 
time osseous metastases have been documented 
in several reports.5 '8 However, there has never 
been a large series of cases of renal cell carcinoma 
reported on the percentage of patients with bony 
metastases as the chief complaint. 

Material 

A total of 331 cases of pathologically proven 
renal cell carcinoma were studied at the Cleve-
land Clinic over a 15-year period. Fourteen pa-
tients had bony metastases, and of these the 
absence of the classic triad of symptoms was im-
pressive; only 2 of the 14 patients had palpable 
masses at the time of physical examination. No 
patient had flank pain or hematuria. Table 1 lists 
the clinical features. 

Thirteen of the 14 patients had urograms 
which were diagnostic in 10 instances with either 
a mass lesion or displacement of the calyceal 
system identified. Angiograms of four patients 
were positive. 
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Table 1. Clinical features of renal 
cell carcinoma 

Primary bone mani -
festations 

Sex 

Age 

Tota l cases 

14 (4.2%) 

10 m e n 
2 w o m e n 

29-76 years (median 
57 years) 

331 

Tables 2 and 3 list the roentgeno-
graphic features of the metastatic le-
sions and the distribution of such le-
sions. 

Twelve patients underwent surgery; 
nephrectomy was performed in 11. Of 
these 11 patients, 1 was lost in fol-
low-up but survived at least 3 years. 
Of the remaining 10, 0 died; the aver-
age survival time was 5.7 months. The 
last patient was alive and doing rea-
sonably well 18 months after surgery. 
Of the patients who did not have ne-
phrectomy, the average survival time 
was 20 months. 

Discussion 

This study dramatizes the necessity 
of considering renal cell carcinoma 
even when there is no flank mass, flank 
pain, or hematuria. Sherman and Pear-
son8 reported results of the most com-
prehensive study on roentgenographic 
manifestations of metastatic renal cell 
carcinoma; they described 36 cases of 
bony metastases and stated that in 28, 
the presenting symptom was skeletal 
lesions. This is approximately an 80% 
incidence. 

This figure has not been challenged 
in the recent literature; however, our 
studies are not in agreement with this 
high percentage. The possible expla-
nations include (1) more public aware-
ness of health, (2) improvement in 

technique and interpretation of the 
urogram, and (3) broader screening 
programs which include chest roent-
genograms and urinalysis. Since the 
Cleveland Clinic is a referral and not 
a primary care center, this may also in-
fluence our figures. 

Sherman and Pearson8 listed three 
forms of bony involvement: (1) lytic, 
(2) patchy, and (3) septate. Lytic was 
by far the most common and this 
agreed with our experience of only one 
patient demonstrating a septate pat-
tern. The characteristic osseous fea-
tures in our group included its loca-
tion in the skull or axial skeleton or 
both, along with the lytic pattern 
which was occasionally associated with 
a soft tissue mass. 

When there is a solitary lytic lesion, 
differential considerations besides met-
astatic disease from other primary tu-

Table 2. Roentgenographic 
features of lesions 

1. S ingle or mult iple . 
2. Almost a lways lyt ic ; occasional ly septate , 

i .e . , soap b u b b l e ; rarely blastic. 
3. T e n d to affect axial skeleton. 
4. Rare ly s t imulates periosteal react ion or 

react ive bone formation. 
5. Occas iona l associated soft t issue mass. 
6. Frequent ly associated with patho log ic 

fracture. 
7. Intraosseous locat ion not he lpful . 

Table 3. Distribution of 
osseous lesions 

1. Skull 
2. Ver tebrae 

Dorsal 
Lumbar 
S a c r u m 

3. R ibs 
4. F emur 
5. Pelvis 
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mors are histiocytosis X, aneurysmal 
bone cysts, primary bone tumor, pri-
marily multiple myeloma, and also in-
fection. 

Histiocytosis X usually appears in 
younger persons, and when it affects 
the vertebrae it tends to cause a sym-
metrical collapse resulting in vertebral 
plana rather than the irregular ragged 
destruction on one side of the verte-
bral body. 

Aneurysmal bone cysts, although 
relatively rare, tend to affect the ap-
pendages of the vertebrae rather than 
the body and are usually eccentric and 
cause expansion and destruction. In-
fection which is also included in the 
differential diagnosis involves the ad-
joining disc space if it involves the ver-
tebral column showing irregularity 
and destruction of the disc at that site. 

When there is an associated soft tis-
sue mass, myeloma is another consider-
ation; however, typically with mye-
loma the pedicle is usually preserved. 
In metastatic disease the pedicles tend 
to be destroyed. 

Weigensberg3 has elaborated the 
pathways of metastases from the kid-
ney and he lists six routes: (1) via the 
inferior vena cava; (2) via the thoracic 
duct; (3) via the heart, avoiding pul-
monary trapping; (4) via Batson's para-
vertebral plexus to the axial skeleton, 
head, and neck; (5) via retrograde 
spread down the ovarian and sper-
matic veins to the genitalia and lower 
urinary tract; (6) via collaterals, or di-
rect invasion of the overlying mesen-
tery to the portal vein. With this in-
formation one can predict the high in-
cidence of metastatic vertebral involve-
ment which was present in our series. 

It is of interest that the survival time 

of patients who did not have nephrec-
tomy was about 3.5 times longer than 
those who underwent surgery. This 
experience does not support the hy-
pothesis that renal cell metastases dis-
appear following removal of the pri-
mary neoplasm. 

Summary 

A total of 331 cases of renal cell car-
cinoma were reviewed. Approximately 
4% of these patients had metastatic 
skeletal lesions. This group represents 
approximately 10% to 15% of those 
patients with initial symptoms which 
were not urologic. The axial skeletal 
involvement and the roentgenographic 
characteristics help to identify the le-
sion. The differential diagnosis, fol-
low-up, and survival are discussed. 
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