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Demonstration of a congenital urine bladder
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in a female with bone metastases
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Abstract

Urine bladder diverticula are usually asymptomatic, therefore they are incidentally diagnosed during
examinations for other purposes. A Chinese patient, with a history of pulmonary adenocarcinoma
first underwent a technetium-99m methylene diphosphonate whole-body bone scan. In addition to
multiple skeletal metastases, abnormal shape of the urine bladder was also noted, which overlapped
the superior ramus of the right pubic bone. In order to: a) better delineate the shape and structure of
the urine bladder; b) visualize the pubic bone and c) detect the exact location and structural changes
of skeletal lesions in the lumbosacral region, single photon emission tomography/computerized to-
mography (SPET/CT) scan of this region was performed immediately, and demonstrated: a) a big
urine bladder diverticulum in the right hemipelvis; b) structural changes of skeletal metastases while
metastases in the pubic bone were ruled out. An overview of the etiology, histopathology, complica-
tions, management and imaging of urine bladder diverticulum is also presented. We consider our
case the first to be diagnosed by SPET/CT and differentiated from metastases of the overlapping
bone in a 69 years old female.
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Introduction

rine bladder diverticula are congenital or acquired herniations of the urine bladder

mucosa and submucosa through the detrusor muscle [1, 2]. Congenital diverticula

are due to the weakness of urine bladder musculature, sometimes caused by Ehlers-
Danlos syndrome (a group of connective tissue heritable disorders with defect in the organ-
ization of collagen), which can lead to laxity of the supporting tissue of the urine bladder
and diverticula [3, 4]. Acquired diverticula are frequently caused by chronic obstructions.
Most of urine bladder diverticula are acquired and occur in males [1, 2, 5]. They usually have
no symptoms and are incidentally discovered during examinations for other reasons [1, 2, 5,
6]. However, some patients develop hematuria, inflammation, calculi, metaplasia, carcino-
ma, metastasis, ileus, herniation or even spontaneous rupture, which may occur years after
pelvic radiation [1, 2, 5-16]. Visualization of urine bladder diverticula can be achieved by ul-
trasound, excretory urography, cystography, computerized tomography (CT) and magnetic
resonance imaging (MRI) [17, 18]. Incidental findings can also appear during technetium-
99m methylene diphosphonate (*®™Tc-MDP) bone scans [13, 19-23], the appearances of
which are usually areas of increased tracer uptake in hemipelvis. Special attention should be
paid in these cases in order not to misinterpret the urine bladder abnormality as a metasta-
sis [19-211. In fact, for the purpose of delineating structural differences between urine blad-
der diverticula and skeletal metastases, CT [13, 19, 22] or MRI [23] have been reported as nec-
essary for confirming diagnosis besides ™ Tc-MDP bone scans.

Description of the case

A 69 years old Chinese female patient came to our hospital for checking of a progressively
enlarging right submandibular lymph nodes. After lymphadenectomy, histopathology re-
vealed a poorly differentiated adenocarcinoma, highly suspected to be of pulmonary can-
cerous origin. Later, thoracic CT was performed, which showed a mass in the left lower pul-
monary lobe with the size of approximate by 5x4x4cm. Multiple enlarged lymph nodes in
the mediastinum and left lung hilum were also demonstrated. Hence, the diagnosis of pul-
monary adenocarcinoma (stage 1IV) was made. She was then given two courses of chemo-
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therapy with gemcitabine and cisplatin. At the end of the 2"
course of chemotherapy, the patient was referred to our de-
partment for a whole body bone scan to determine whether
skeletal metastases existed.

Anterior view (Fig. 1a) and posterior view (Fig. 1b) of the
whole-body bone scan were performed 3h after intravenous
administration of 925MBq of **™Tc-MDP. Multiple skeletal me-
tastases were found in the vertebrae and the sacrum (Fig. 1).
Abnormal shape of urine bladder was also demonstrated
which overlapped part of the pubic bone (Fig. 1).

In order to: a) better delineate the shape and structure of
the urine bladder and visualize the pubic bone; and b) detect
the exact location and structural changes of the metastatic
lesions in the 51 lumbar vertebra and the right sacroiliac re-
gion, SPET/CT of the lumbosacral region was performed im-
mediately after whole body bone scan. Images were ob-
tained by using a high-resolution low-energy parallel-hole
collimator with a dual-detector SPET/CT (Discovery VH; Gen-
eral Electric Medical Systems, USA). Tomographic images
showed foci of increased uptake in the pedicles of the 5%
lumbar vertebral arch bilaterally (Fig. 2a). Anatomic image
demonstrated osseous destruction of the right part of sac-
rum, which was corresponding to the lesion of decreased ra-
diotracer uptake in the scintigraphic image (Fig. 2b). There-
fore, skeletal metastases were confirmed for the lesions in
(Fig. 2a) and (Fig. 2b). Meanwhile, no lesion was found in the
pubic bone. Figures 2c to 2f showed a diverticulum arising
from the right side of the native urine bladder, and extending
to the edge of the right hemipelvis.

The patient then went to consult an urologist. The urine
bladder diverticulum was confirmed by ultrasound examina-
tion and no urinary tract obstruction was indicated. Therefore,
congenital urine bladder diverticulum was considered the di-
agnosis. No immediate intervention was initiated because no

Figure 1. Anterior view (a)
and posterior view (b) of
99mTc-MDP whole-body bone
scan demonstrated: a) multi-
ple skeletal metastases in the
9™ thoracic vertebra, the 5t
lumbar vertebra and the right
sacroiliac region; b) abnormal
shape of the urine bladder
with a protruding area of trac-
er accumulation in the right
hemipelvis (arrow), which
overlapped superior ramus of
the right pubic bone.

obvious urinary symptoms like urge incontinence, irritation or
frequency in urination or signs like hematuria, inflammation,
calculi, malignancy or potential of rupture exited. Moreover,
the advanced stage of pulmonary adenocarcinoma obviously
held the priority and the patient’s condition deteriorated.

Discussion

Besides congenital urine bladder diverticula, medullary
sponge kidney and polycystic kidney disease are also reported
in Ehlers-Danlos syndrome and increased distensibility of con-
nective tissues is considered as their cause [3, 4]. Our case had
no kidneys disease, besides, no skin laxity, joint hypermobility
or easy bruising were found (typical presentations of Ehlers-
Danlos syndrome). Therefore, the diagnosis of this syndrome
was very unlikely. Acquired diverticula are by far more com-
mon, comprise 80% to 90% of all urine bladder diverticula and

Figure 2. The SPET/CT of the lumbosacral region was performed immediately. Series of tomographic images showed: a) foci of increased tracer uptake
in the bilateral pedicles of the 5™ lumbar vertebral arch (a); b) osseous destruction of the right part of sacrum, corresponding to the related lesion seen
in the scintigraphic image (arrow in b); c) a diverticulum arising from the right side of the native urine bladder, and extending to the edge of the right
hemipelvis (c to f), the conjunction between them was demonstrated in (e); d) no lesion was found in the pubic bone.
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are secondary to increased intravesical pressure due to ob-
struction from urethral stricture, prostatic hyperplasia, long-
term urethral catheterization or neurogenic dysfunction [1, 5,
10, 19, 24]. Although congenital urine bladder diverticula are
often diagnosed in children, when no obstruction factors can
be identified, incidentally in adult patients, congenital etiology
should be considered [1, 5, 6]. In our case, although multiple
metastases existed due to pulmonary carcinoma, no obstruc-
tion factors of the lower urinary tract or iatrogenic causes were
identified. Therefore, congenital etiology was diagnosed.

Although related studies are few [2, 5], reports showed
that neoplastic changes could occur in approximately 0.8% to
13% of all urine bladder diverticula congenital and acquired
[5]. A recent paper reported that neoplasms were present in
36 out of 71 cases in a clinic from 1981 to 2006 [2]. Neoplastic
features included noninvasive lesions of low-grade papillary
urothelial carcinoma, invasive lesions of urothelial carcinoma,
small cell carcinoma, squamous cell carcinoma etc [2]. Other
authors have pointed out that the number of 36/71 cases of
cancer is falsely high because it is very difficult to accurately
determine all asymptomatic or small diverticula that remain
undetected in the general population [2, 5, 71.

The management of urine bladder diverticula depends up-
on the nature of the lesion and its complications. When surgery
is indicated, there is a trend of adopting laparoscopic urine blad-
der diverticulectomy rather than performing radical cystectomy
[25, 26]. Indications for diverticulectomy include [2, 6-9, 11, 15,
16, 25-271: a) very large diverticula; b) calculi; ) complication of
recurrent urinary tract infection; d) hematuria; e) spontaneous
rupture; f) vesico-ureteral reflux; g) suspicion of neoplasm. In
most cases, no symptoms or complications exist and a prophy-
lactic diverticulectomy is usually not justified [6] as in our case.

We retrieved only six early reports, which demonstrated
that incidental findings of urine bladder diverticulum were di-
agnosed during *°™Tc-MDP bone scans [13, 19-23]. These arti-
cles report that the appearances of the lesions are usually are-
as of increased radiotracer uptake in hemipelvis and special
attention should be paid in order not to misinterpret the trac-
er accumulation in the urine bladder diverticulum as a metas-
tasis. In our case, although the abnormal shape of the urine
bladder was obvious in the planar whole body bone scan, yet
it overlapped the superior ramus of the right pubic bone.
Other reports have also shown that for the diagnosis of urine
bladder diverticulum, ™ Tc-MDP whole body bone scan
alone, including lateral views was inconclusive [22]. Bone scan
can demonstrate the abnormal shape of the urine bladder,
which will alert us to perform other imaging procedures [13,
19, 22, 23] to show the structural changes for setting the con-
firmative diagnosis. Some authors also suggest to void the
urine bladder and take another scan, which will better indi-
cate the urine bladder diverticulum. However, there are no
other reports that adopted the methodology of SPET/CT for
diagnosing urine bladder diverticulum. Our case demonstrat-
ed, for the first time, that SPET/CT fusion imaging could pro-
vide enough data for a reliable diagnosis of both, skeletal me-
tastases and urine bladder diverticulum.
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