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1 Mm Hematuria and dysuria
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these organs during bone scanning (2â€”4).This corn
munication details our findings in seven patients with

extensive bone metastases, who were not in signifi
cant renal failure and whose kidneys manifested
faint or no radioactivity during bone scanning.

MATERIALS AND METHODS

Six men with extensive bone metastases secondary
to prostatic malignancy and one with urinary bladder
carcinoma are the subject of this report. Pertinent

clinical and laboratory data are summarized in Ta
ble 1. Minified 5 : 1 total-body scans with anterior
and posterior projections were performed on all
seven patients using the Ohio-Nuclear 84 5-in. dual
headed scanner fitted with 24L low-energy collima
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Seven men, six suffering from widespread
bone metastases of prostatic origin and one with
urinary bladder carcinoma, demonstrated mini
mal or no discernible radioactivity in the kid
neys and urinary bladder at the time of bone
scanning using 99mTcstannous polyphosphate.
The mechanism behind this scan finding is
thought to be rapid and enhanced uptake of
the radiopharmaceutical by pathologic bone.
The significance of the faint or absent kidney
sign in bone scanning, particularly in cases
where abnormally homogeneous and symmetric
radioactivity exists, is discussed.

The major excretory route of 99mTc@stannouspoly
phosphate is the urinary tract, accounting for its in
tense image on most scans (1 ) . Pathologic conditions
of the kidney and bladder are often suspected when
defective or asymmetric radioactivity is detected in

TABLE 1. SUMMARY OF PERTINENT PATIENT DATA

Urinary bladder transitional cell car.
cinoma

2 81 m Hematuria and dysuria; prostatectomy 5
years ago

Undifferentiated carcinoma of prostate 27 2.4

3 50m Urinary frequency; prostatectomy 3 years Carcinoma of prostate 16 0.9

ago

4 76m Back pain; prostatectomy 4 years ago Carcinoma of prostate 18

5 71 m Aplastic anemia and fever; prostatec
tomy 10 years before for benign pros
tatic hypertrophy

Bone biopsy consistent with prostate
adenocarcinoma

18 1.2

6 71 m Nocturia; prostatectomy Adenocarcinoma of prostate 16

7 79m Generalized weakness; anemia; bone
pain; no surgery

Prostate malignancyâ€”based on wide.
spread osteoblastic changes on x.ray,

markedly elevated acid phosphatase,
and a small hard prostate

22 0.8
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result of enhanced extraction of the radiopharma
ceutical by the bone secondary to the presence of
very extensive metastases. In Patient No. 1, for in
stance, the initial bone scan delineated the left kidney
well and the expected radioactivity in the bladder was
present at a time when no significant bone involve
ment was present (Fig. 2). The right kidney was
subsequently shown to be small and hydronephrotic
on retrograde pyelography. However, a second scan
obtained 5 months later when the patient's general
ized bone pain had worsened revealed barely dis
cernible radioactivity in the urinary tract; concur
rently the radioactivity in bone appears to have been
greatly increased (Fig. 3A and B). Avid extraction
of oomTc@stannous polyphosphate by the skeletal

system with failure to outline the kidney and bladder
has been described in patients receiving chronic renal

dialysis and who manifested the generalized osseous
changes of secondary hyperparathyroidism (5).
However, none of our patients were in significant
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FIG. 2. Leftkidneyand bladderradioactivityis presentin mi
tial bone scan of Patient No. 1. Right kidney is not delineated be.
cause of severe hydronephrosis verified on retrograde pyelography.
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FIG. 3. (A) Leftkidneyis not delineatedand minimalradio
activity Is seen in bladder. (B) Concurrently widespread abnormal
bone radioactivity is now observed (Patient No. 1).
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FIG. 1 . (A) Anterior and (B) posterior bone scan of Patient No.
5. Note heavy but homogeneous radioactivity in vertebrae, shoul.
ders, and pelvis and absent kidney and bladder radioactivity.

tors about 3 hr after the intravenous administration
of 15 mCi of New England Nuclear oomTc@stannous
polyphosphate. The window was set at 40 keV and
a baseline of 120 keV, and data density of about
1,000 counts /cm2 with speed of approximately 750
cm/mm was used. Patient No. 1 had two separate
scans performed 5 months apart. Three-minute pre
set spot photoscans of desired areas were also per
formed in each patient using the Dyna-Pic upgraded
2C camera fitted with an ultrafine collimator; 140-
keV symmetric peak was used. Patient No. 5 also
had a bone marrow scan performed using 2 mCi of
â€˜111n-chloride.

SCANRESULTS

Patient Nos. 3 and 5 showed no radioactivity in
the kidneys and bladder. Patient No. 7 had no radio
activity in the kidneys but some radioactivity in the
bladder. Barely discernible radioactivity, insufficient
to outline the kidneys and bladder, was observed in
the other four patients. Patient No. 1 had an initial
scan that clearly outlined the left kidney and urinary
bladder. Abnormal asymmetric activity was present
in the calvarium, vertebrae, shoulders, pelvis, ribs,
and sometimes the long bones in all patients except
No. 5. The latter showed symmetrically increased
radioactivity in the shoulders, ribs, vertebrae, and
pelvis (Fig. 1A and B).

DI@USSION

About 40â€”50% of the oomTc@stannous polyphos
phate is eliminated through the urinary tract a few
hours after injection., providing sufficient radioac
tivity to outline kidneys and bladder during bone
scanning (1).

The absence or faint delineation of the kidneys and
urinary bladder in our patients appears to be the
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renal failure or revealed signs of hyperparathyroid
ism.

Localized or heterogeneous asymmetry of radio
activity on bone scans is reason to suspect or diag
nose the presence of osseous metastases. Conversely,
symmetric homogeneous radioactivity in correspond
ing bones of the skeletal system is regarded as nor
ma! except in bilateral arthritic processes of major
joints where increased symmetric activity may occur.
Occasionallycases of disseminated metastatic disease
have been reported as normal because of symmetric
and uniform uptake in the skeletal system (6â€”8).
Except for Patient No. 5, all of our patients fell
within the pattern of intense asymmetric localization
of skeletal radioactivity and were associated with ex
tensive bone metastases.

In Patient No. 5, increased skeletal radioactivity
in the shoulders, thoracic cage, vertebrae, and pelvis

was symmetric and homogeneous in distribution,
similar to the scan findings in a case of lymphosar
coma with generalized bone involvement reported
by Frankel, et a! (6) . In their patient, however,
the kidneys apparently were outlined. This difference
between their patient and ours is not readily ac
counted for, but could possibly have been due to
the more severe bone involvement in our patient as
evidenced by a bone marrow packed with malignant

cells on bone biopsy and also by the generalized lack
of any bone marrow activity on the@@@ In-chloride
scan. The skeletal radiographs of our patient also
revealed extensive, diffuse sclerotic changes involving
the vertebrae, ribs, shoulders, and pelvis. Thus ab
sent or faint radioactivity in the kidneys on DftmTc@

stannous polyphosphate scan, especially in cases
where the abnormal bone uptake is uniform and sym
metric in distribution, may be an important indica
tion of enhanced radiouptake by the bone corn
partment and hence suggestive of extensive bone
abnormality.

The absent or faint kidney sign has also been ob

served in Paget's disease with very extensive bone
involvement (9) , and possibly in other clinical con
ditions that cause abnormal avidity for the radio
pharmaceutical by an expanded bone compartment.
This abnormal and rapid extraction of the radio
pharmaceutical may therefore allow only an insig
nificant amount of radioactivity to be extracted by
the kidneys and visualized at the time of the scan.
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