Identification of Bladder Diverticular Stone on **™Tc-Methyl
Diphosphonate Bone Scintigraphy and SPECT/CT
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We report a bladder diverticular stone with increased 2°mTc-
methyl diphosphonate uptake on bone scintigraphy and
SPECT/CT. Diverticular stone is a known risk factor for bladder
malignancy. The deposition of %mTc-methyl diphosphonate on
the crystal surface of the diverticular stone is a rare phenome-
non but of clinical significance. Cystolitholapaxy is indicated to
remove the diverticular stone and to reduce the risk of bladder
cancet.
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Uptake of **mTc-methyl diphosphonate (MDP) in uro-
lithiasis is an uncommon phenomenon and has been postu-
lated as the radiotracer binding to the mineral crystal matrix
on the surface of stones, which can be located in any por-
tion of the renal collecting system. Multiple factors, includ-
ing stone components, urinary stasis, and urinary tract
infection, among others, may play a combined role in fa-
cilitating tracer accumulation on the surface of the stone,
leading to its increased conspicuity on bone scintigraphy
(I). We report a bladder diverticular stone with increased
99mTc-MDP uptake on bone scintigraphy and elucidate its
clinical significance, which to our knowledge has not been
described in the literature.

CASE REPORT

A 67-y-old man with biopsy-proven prostate cancer had a
slowly rising level of prostate-specific antigen (PSA) while
on androgen deprivation therapy. He was also experiencing
symptoms of urinary retention due to prostatomegaly. To
reevaluate tumor burden, the patient underwent contrast-
enhanced CT of the abdomen and pelvis and °°™Tc-MDP
whole-body bone scintigraphy for a prostate cancer workup.
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On the *°™Tc-MDP planar images, there was focal in-
tense uptake overlying the left part of the urinary bladder
on the posterior view (Fig. 1). This focus corresponded to a
tracer-avid stone retained in a left posterolateral bladder
diverticulum, as seen on SPECT/CT images and pelvic
MR images (Fig. 2). The patient subsequently underwent
cystoscopy with transurethral resection of the prostate.
Multiple bladder diverticula, with a retained stone at the
left posterior bladder wall, were identified. Cystolitholapaxy
was performed to remove the diverticular stone, followed by
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FIGURE 1. 9™Tc-MDP whole-body bone scan shows focal
intense tracer uptake overlapping left aspect of urinary bladder,
more evident on posterior view (arrow). Additional focus with
increased tracer uptake in left posterior eighth rib corresponds
to healing traumatic fracture.

JoURNAL OF NUCLEAR MEDICINE TECHNOLOGY * Vol. 48 ¢ No. 4 ¢ December 2020


mailto:yang.ming@mayo.edu

bladder stones and diverticular inflam-
mation, which is recognized as a risk
factor for bladder cancer; and long-
standing bladder stones leading to
chronic mechanical inflammation have
been implicated in carcinogenesis (4).

CONCLUSION

FIGURE 2.

artifact from metal hardware in left hip joint.

transurethral resection of the prostate to alleviate obstruction.
Further analysis showed that the diverticular stone comprised
90% calcium phosphate and 10% calcium carbonate.

DISCUSSION

In adults, a bladder diverticulum may represent late
recognition of a congenital process or mucosal herniation
secondary to outflow obstruction, with an incidence of 1%—
8% (2). The urine stasis in the diverticula may cause stone
formation, urinary tract infection, and even tumors. The
incidence of tumor in a diverticulum ranges from 2% to
10%, with transitional cell carcinoma being the most com-
mon type of malignancy and usually carrying a poorer
prognosis due to lack of a smooth muscle layer in the di-
verticulum (3). There is an increased association between

BLADDER STONE ON BONE SCINTIGRAPHY *

(A—C) 2°mTc-MDP SPECT/CT images show excreted iodine contrast
medium from earlier CT study filling bladder and diverticulum with focal uptake in
diverticulum at left posterolateral bladder wall (A and B), corresponding to 1.0 x 0.8 cm
high-density stone on same-day CT study (C, arrow). (D) Prostate MRI demonstrates
left posterolateral bladder wall diverticulum (arrow). There is prominent beam-hardening

In this case, although we could not
determine the origin of the diverticular
stone, we believe that the urinary
stasis in the diverticulum might have
advanced the °°™Tc-MDP accumula-
tion on the surface of the diverticular
stone. The incidentally notable find-
ings aid the urologist in surgical planning and may poten-
tially prevent development of neoplasm.
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