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Abstract

Urinary bladder carcinoma sometimes can be recognized on bone scans as a filling defect in the
bladder. This paper illustrates in three patients that the filling defects of urinary bladder on pelvic
bone single photon emission tomography (SPET) scans in cases of bladder carcinoma correspond to
those on computerized tomography (CT). In one patient, the void sign could only be discerned on
the SPET images, but not on the planar images. In the same patient, the filling defect was almost en-
tirely surrounded by urinary activity, suggesting an intrinsic bladder lesion. The differential diagnosis
of filling defects is presented. The above findings are compared to other related studies, although we
have found no similar cases in the literature. When compared with CT, pelvic SPET is more sensitive
than planar imaging in recognizing bladder filling defects on bone scans and may allow distinguish
between intrinsic and extrinsic bladder lesions.
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Introduction

side the skeleton. In particular, the urinary excretion of bone tracers has led to many

serendipitous findings in the urinary tract. In the bladder, these can be grouped as ei-
ther a) anomalous location of activity, as with bladder herniation [1-9], displacement by pelvic
masses (as with stool accumulation in the rectosigmoid [10, 11], uterine myoma [12], or malig-
nant pelvic disease [13-15]), prolapse [16], diverticula [17-21], or even bladder rupture [22] or
fistulas [23-24], b) anomalous hot spots in the bladder, as described with urinary stones [25,
26] or osteosarcoma of the bladder [27], ¢) bladder filling defects [28-31] and d) nonvisualisa-
tion of the bladder from ureteral severance or obstruction [30]. We here report on three cases
of bladder filling defects due to tumours and discuss the differential diagnosis.

Single photon emission tomography (SPET) allows better distinction between uptake in
bone versus soft tissues than do planar images. We here describe the added value of SPET in
the recognition of bladder filling defects in cases of bladder carcinoma and compare the
findings with those on computerized tomography (CT). We could not find similar cases of
bladder filling defects due to bladder carcinoma reported in the literature.

B one scanning allows the opportunity to identify multiple pathologic conditions out-

Description of the cases

Case 1. A 67 years old man with carcinoma of the mouth floor was treated with surgery and
radiotherapy. Local tumor recurrence as well as bone and lung metastases were diagnosed
9 months later. During palliative treatment, the need for a urinary bladder catheter arose. Ul-
trasound of the bladder, performed for guidance of suprapubic catheter placement, showed
a space-occupying lesion in the bladder. A bone scan performed 3h after the intravenous
(i.v.) injection of 703MB(q of technetium-99m oxidronate, for staging purposes showed mul-
tiple lesions of the ribs, the twelfth thoracic vertebra, and the right pelvis as well as a faint le-
sion in the right femur (Fig. 1a). Of note, urinary activity in the bladder remained confined to
a crescentic area to the left of the midline. Pelvis SPET confirmed that urinary activity was
limited to a small rim at the left side and anteriorly in the bladder, hardly reaching the mid-
line. On the coronal slices, some activity could be seen in the right ureter (Fig. 1b). Pelvic CT
(LightSpeed, General Electric, Milwaukee, WI, USA) demonstrated a large tumoral mass in
the bladder wall to the right, presumably with serosal breakthrough (Fig. 1c). The bladder lu-
men on CT agreed with the active area on the bone SPET. It was decided to give only pallia-
tive treatment and the patient succumbed 5 weeks after the bone scan. Although the filling
defect in this case was apparent on the planar scan, SPET showed it to be larger than sus-
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Figure 1a, b and c. a) Whole body bone scan obtained in a 67 years old man 3h after i.v. administration
of 703MBq technetium-99m-oxidronate. It shows multiple lesions of the ribs, the twelfth thoracic verte-
bra, and the right pelvis as well as a faint lesion in the right femur. Of note, urinary activity in the urine
bladder remains confined to a crescentic area to the left of the midline. b) Pelvic SPET. Upper row: axial
slices. Middle row: sagittal slices. Lower row: coronal slices confirm that urinary activity is limited to a
small rim at the left side and anteriorly in the bladder, hardly reaching the midline. On the coronal slices,
some activity can be seen in the right ureter. c) Pelvic CT demonstrates a large tumor mass in the urinary
bladder wall to the right, presumably with serosal breakthrough. Note how the bladder lumen on CT
agrees with the active area on the bone SPET.

Figure 2a, b and c. a) Pelvic CT in a 62
years old woman with macroscopic he-
maturia. A large rounded mass is present
in the bladder. b) Whole body bone scan
obtained 3h after i.v. administration of

= & 666MBg **™Tc-oxidronate. A void can be
i seen in the bladder. No bone lesions sug-
gestive of metastases are found. c) Pelvic

SPET. Upper row: axial slices. Middle row:

E‘ & sagittal slices. Lower row: coronal slices.

They again demonstrate the void, corre-
sponding to the mass seen on CT.

pected from the planar scan, and offered better correlation
with CT.

Case 2. A 62 years old woman presented with macroscop-
ic hematuria. Cystoscopy proved difficult because the blad-
der was filled with clots. Pelvic CT showed a large rounded
mass in the bladder (Fig. 2a). On a whole body bone scan,
performed as above with 666MBq of >°™Tc-oxidronate, no
bone lesions suggestive of metastasis were found. A void was
present in the bladder (Fig. 2b). Pelvic SPET again demonstrat-
ed the void, which corresponded to the mass seen on CT (Fig.
2¢). Transurethral resection was performed; transitional cell
carcinoma was diagnosed histologically.

Case 3. A 77 years old man was known to harbour a poor-
ly differentiated transitional cell carcinoma of the bladder, in-

vading the muscularis. No bone lesions were found on a
whole-body bone scan performed as above with 814MBq of
9MTc-oxidronate. The bladder was enlarged and both ureters
were visible (Fig. 3a). Pelvic SPET additionally showed a clear
rounded photopenic area in the outflow tract of the greatly
distended bladder. Behind this area, only a small rim of in-
creased activity could be seen (Fig 3b). In distinction to the
other cases presented here, the photopenic area was entirely
surrounded by urinary activity, suggesting an intrinsic blad-
der defect. The cold area corresponded to the bladder tumor,
which obstructed the bladder, causing severe urinary fre-
quency and strangury. Unlike in the other cases presented
here, the bladder defect went unnoticed on planar images.
No CT was available in this patient.
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Figure 3a and b. a) Whole body bone scan obtained 3h
after i.v. administration of 814MBg **™Tc-oxidronate. No
bone lesions are found. The bladder is enlarged and both
ureters are visible. b) Pelvic SPET. Upper row: axial
slices. Middle row: sagittal slices. Lower row: coronal
slices additionally show a clear rounded photopenic area
in the outflow tract of the greatly distended bladder,
which was not noticed on planar images. Behind this

those patients in whom, unlike
the patients presented here,
the diagnosis of a bladder le-
sion has not been established
before. Despite a thorough
search of the PubMed data-
base, and although bladder
carcinoma is mentioned in a
list of differential diagnoses of
urinary bladder defects [28],
we could find no published
cases of bone scan where fill-
ing defects of the urinary blad-
der where caused by bladder
carcinoma, and only one re-
ported instance of a filling de-
fect due to malignant disease
[31]. In the latter case, in which

area, only a small rim of increased activity can be seen. In distinction to the other cases presented here, the
photopenic area is entirely surrounded by urinary activity, suggesting an intrinsic bladder defect.

Discussion

Filling defects of the urinary bladder on bone scans have
since long been recognized [28-30], but are infrequent. They
are not specific for bladder neoplasia, but open up a wide dif-
ferential diagnosis, including intrinsic bladder lesions (for ex-
ample tumor, clot, ureterocele, stone, hematoma, schisto-
soma haematobium lesions, endometriosis) [28, 29] as well as
extrinsic compression by pelvic space-occupying lesions,
ranging from innocuous ones such as stool in the rectosig-
moid [29] or uterine myoma [12], to malignant pelvic disease
[31]. ‘Cup’ defects at the base of the bladder in male patients
have been ascribed to an enlarged prostate [30]. A bladder
filling defect in a woman on a *™Tc-diethylene triamine pen-
tacetic acid *°™Tc-DTPA) study has been ascribed to extrinsic
compression by a vaginal tampon [32]. However, Orzel and
Weinberger (1989) have warned that, at least in pediatric pa-
tients, nonhomogeneous distribution of tracer, asymmetry,
contour irregularity or asymmetric distribution of radioactivi-
ty within the bladder outline on *°™Tc-DTPA scans, only rarely
correlate with anatomic abnormality [33]. Likewise, we have
ascribed some instances of asymmetric bladder appearance
in adults to irregular emptying of the bladder [34].

The filling defects in the cases in the present article (Fig.
1-3) were all due to intrinsic bladder lesions. In 2 cases, transi-
tional cell carcinoma was documented. In two of the cases,
SPET afforded better comparison with CT. As in case 3 the
bladder void was almost entirely surrounded by urinary activ-
ity, this suggested that the void was due to an intrinsic blad-
der lesion. Therefore, SPET may sometimes help to differenti-
ate intrinsic from extrinsic lesions. In addition, in case 3 the
bladder void was only visible on SPET, demonstrating that
SPET offers better sensitivity than planar imaging. Recogni-
tion of bladder filling defects on SPET may lead to a more
comprehensive interpretation of bone scans, in particular in

the filling defect was due to an
extrinsic lesion of recurrent co-
lon carcinoma, only a small in-
dentation was seen on the an-
teroposterior bladder image. No tomographic nor CT correla-
tion were presented.

Although the recognition of urinary bladder filling defects
as an incidental finding on bone scans may have clinical im-
plications and warrants further workup, it should be empha-
sized that ultrasound and cystoscopy remain the prime meth-
ods to investigate the urinary bladder. However, contrast-en-
hanced multislice pneumo-CT-cystography has been demon-
strated to accurately evaluate the local stage of bladder can-
cer as well as its ureteral extension and possible synchronous
lesions elsewhere in the urinary tract [35, 36]. Of course, one
should remain aware of the high radiation dose absorbed by
the patient undergoing CT scans [37, 38].

In conclusion, the cases presented here highlight the add-
ed value of pelvic SPET over planar imaging in recognizing
urinary bladder filling defects on bone scans and in distin-
guishing between intrinsic and extrinsic bladder lesions.
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