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Background: Limited case reports of metastatic spinal bladder cancer (MSBC) have been published to
date. Owing to the rarity of this condition, it has not been well-studied and it is thus difficult to predict
patient prognosis or to plan appropriate clinical treatment strategies for MSBC. This study is by far the
largest clinical case series on MSBC worldwide.

Methods: Six patients with MSBC were included from January 2010 to May 2020 at the bone tumor center
of orthopedics department in Peking Union Medical College Hospital. Clinical information, radiological
data, operative notes, and pathological results of all patients were reviewed. Baseline clinical data of all
patients were retrospectively analyzed, and regular follow-up was performed postoperatively. Overall survival
(OS) was the time from the initial spinal surgery to the death of patients or the end of May 2020, whichever
came first.

Results: All six patients with MSBC were male patients, with an average age of 68.1+12.8 years. The mean
interval between surgery for primary BC and the first discovery of spinal metastases was 15.6 [2-33] months.
Opverall, nine spinal operations were performed in the six patients. The mean follow-up period was 11.0+4.2
(range, 7-18) months. All patients (100%) died from MSBC during the follow-up period, with a mean OS of
11.0+4.2 (range, 7-18) months.

Conclusions: Patients with MSBC had a poor prognosis in this study. Spinal surgery combined with
adjuvant therapy may contribute to relieving the clinical symptoms and improve the quality of life of
patients. Appropriate surgical treatment options should be selected according to patients’ general condition
and relevant characteristics of spinal metastases.
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Introduction

Bladder cancer (BC) is recognized as one of the most
common malignancies of the urogenital system (1,2).
Around the world, the incidence of BC ranked 12 among
all types of malignant tumors in 2018 and ranked 6" among
all malignancies in male patients (3). In China, the incidence
of BC in male patients ranks seventh among systemic
tumors, thus the incidence has gradually increased in recent
years, and the diseased population is increasingly becoming
younger (4).

Metastasis to important visceral organs, such as the lung
and liver, is common among patients with BC; however,
metastasis to the spinal cord is relatively rare, and the
condition is often ignored by clinicians (1,5), who tend to
pay more attention to the progression of primary bladder
tumors and ignore the occurrence and development of bone
metastases. Bone metastases of bladder cancer are often
occult but develop rapidly, leading to the occurrence of
bone symptoms and bone-related events. Thus far, there
have been only a few reports of sporadic cases of metastatic
spinal bladder cancer (MSBC), and limited experience has
been accumulated to determine appropriate treatment
strategy. However, MSBC can greatly affect the survival
status of patients and result in the occurrence of skeletal-
related events and even catastrophic consequences (6).

To further understand the clinical features, treatment,
and prognosis of MSBC, in this study, we reviewed and
summarized clinical data of six patients with MSBC who
were admitted to our department during the past 10 years.
This means that among more than 1,000 patients with
spinal metastases who underwent surgical treatment at
our department, spinal metastatic lesions originated from
bladder tumors in only six patients. The analysis results
from these patients are reported in this study.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-1980).

Methods

Six consecutive patients with MSBC were enrolled in
this study from January 2010 to May 2020 at the bone
tumor center of our department. Clinical information,
radiological data, operative notes, and pathological results
of all patients were reviewed. The final follow-up visits
were conducted until May 2020. The study was conducted
in accordance with the Declaration of Helsinki (as revised
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in 2013). The study was approved by institutional ethics
board of Peking Union Medical College Hospital (No.
S-K1268) the registration number of ethics board) and
individual consent for this retrospective analysis was
waived.

All six patients underwent surgical treatment for primary
BC before admission to our department, and the diagnosis
of BC was confirmed by postoperative pathology. The
clinical diagnosis of MSBC is made based on the following
three criteria: (I) imaging findings (radiography, computed
tomography (CT), magnetic resonance imaging (MRI),
bone scan, positron emission tomography (PET)/CT
are consistent with spinal metastasis, (II) a clear previous
history of BC, and (III) diagnosis using pathological
specimens of surgically removed spinal lesions. The
American Spinal Injury Association (ASIA) impairment
scale and Frankel score were used to assess the preoperative
neurological status. The Eastern Cooperative Oncology
Group (ECOQG) score, visual analog scale (VAS) score, and
Karnofsky score were applied to evaluate the quality of
life of patients. Spinal stability was classified according to
the Spinal Instability Neoplastic Score (SINS) system, and
patients’ prognosis and development of surgical procedures
were initially assessed using the revised Tokuhashi and
Tomita scoring systems. Individualized surgical treatment
was completed by the surgical team led by Professor
Yong Liu.

Postoperatively, radiological re-examination (spinal
radiography, CT, or MRI) was regularly performed at
3 and 6 months and at regular intervals every 6 months
during the subsequent follow-up period. For further
evaluation of patients showing spinal tumor progression,
PET/CT was highly recommended. Follow-up data were
obtained via outpatient visits or telephonic interviews. The
VAS score and Frankel and Karnofsky scoring systems
were applied to reassess the postoperative neurological
function and quality of life of patients during the follow-
up period. The overall survival (OS) was defined as the
time duration between the date of spinal operation and
the date of final death or the last follow-up visit in January
2020, whichever came first.

Statistical analysis

The SPSS 23.0 software was used for analyzing statistical
data. Continuous variables are expressed as frequencies and
proportions.
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Results
Clinical features

Table 1 presents the clinical characteristics and surgical
information of all six patients who underwent a total of
nine operations. These patients with MSBC were all
male patients, with an average age of 68.1x12.8 (range,
46-83) years. All patients underwent surgical procedure
for primary BC, of whom five underwent total cystectomy
for myometrial invasive BC (MIBC) and one underwent
transurethral resection of non-muscular invasive BC
(NMIBC). The mean interval between the initial diagnosis
of BC and the final diagnosis of MSBC was 15.6 (range,
2-33) months. Three patients had multiple pelvic lymph
node metastases, two had multiple extraspinal bone
metastases, and no patients had clear lung, liver, and other
organ metastases. After undergoing the initial surgery
for BC, six patients agreed to undergoing postoperative
chemotherapy. Among them, only one patient received
chemoradiotherapy and another patient received
chemotherapy combined with cellular immunotherapy.

All these patients exhibited gradually increased back
pain before spinal surgery. On admission, one patient
had incomplete paralysis of both the lower extremities,
and the other five patients could walk by themselves. The
mean duration of symptoms before spinal surgery was 2.6+
2.3 (range, 0.25-7) months. In four patients, the lesions
were located in the thoracic spine, and in five patients, these
were located in the lumbar spine. The scoring information
for spinal metastases in all patients are shown in Table 2. It
was difficult to distinguish MSBC from spinal metastases
of other malignancies on imaging because most of them
present with osteolytic changes. Osteolytic spinal lesions
could be observed in five patients, whereas the spinal
metastases showed mixed changes in one patient. In four
patients, spinal cord compression occurred, and two patients
exhibited obvious paravertebral soft tissue masses. Three
patients had single vertebral body metastasis (Figure I) and
three had multiple vertebral body metastases (Figure 2).

Surgical treatment was completed by the team of
Professor Liu at our department, with a total of nine spinal
operations. Four patients underwent posterior tumor
resection, spinal cord or nerve root decompression, and
internal fixation. During the operations, the mean blood
loss was 1,125 (range, 500-1,500) mL. Percutaneous
vertebroplasty using bone cement was performed in five
patients, with an average intraoperative blood loss of 48
(range, 30-80) mL. No definite complications were noted in
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any patient during the perioperative period. Postoperatively,
all patients continued to receive the established adjuvant
therapies. All six patients were recommended to undergo
bisphosphonate therapy after spinal surgery. Our
pathological findings supported the accurate final diagnosis
of MSBC.

Follow-up

The mean follow-up period was 11.0£4.2 (range, 7-18)
months. All six patients (100%) died from MSBC during
the follow-up period, with a mean OS of 11.0+4.2 (range,
7-18) months. Postoperatively, all patients’ symptoms
improved significantly. One week after surgery, assessment
of the neurological status revealed grade 1 improvement
based on the Frankel score in the patient with incomplete
paralysis before spinal surgery. During the perioperative
period, no obvious complications were noted.

Discussion

BC is reported to be the one of the most common urinary
tract tumors globally (1,2). The metastatic pathways mainly
include lymphatic metastasis, hematological metastasis,
and direct seeding metastasis. The treatment of metastatic
BC has always been clinically difficult (2,7-9). The median
survival time is approximately 12-14 months, and the
prognosis is far worse than that of kidney and prostate
cancer (2,7-9). MSBC has a relatively rare incidence, and
together with its poor prognosis, it is usually not paid
sufficient attention by clinicians. The previous literature
has only been reported in sporadic case reports or case
series (5,10). Under these circumstances, it is difficult for
clinicians to recommend the appropriate treatment strategy
and accurately evaluate the prognosis.

Some studies have shown that early BC is mainly caused
by lymphatic metastasis (7-9,11). Factors influencing the
lymphatic metastasis of BC mainly include the ability of
cancer cells to invade and migrate, structure of lymphatic
vessels, and mechanism of important biological regulatory
molecules on cancer cells (7-9,11). NMIBC accounts
for approximately 75% of BCs, of which 50% is of low
grade, with the tumors majorly exhibiting a micropapillary
pattern, and the 5-year survival rate is 90%, but with a
high recurrence rate. MIBC accounts for approximately
25% of all BC cases, and most of these are of high-grade
(12-18). The tumors mainly exhibit mixed shapes, and half
of them develop into metastatic tumors. The 5-year survival
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Figure 1 Radiographic and pathological images of a representative 72-year-old male patient (Case #2). (A,B,C) Preoperative
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s,

sagittal and transverse MRI revealing vertebral metastases of L5. (D,E) X-ray images of the lumbar spine obtained postoperatively.

(F) Microphotography showing characteristic nests of tumor cells (H&E, x100). MRI, magnetic resonance imaging; L, lumbar vertebra.

and limited. Traditional open surgery to remove spinal
metastases is more thorough and effective; however, the
surgery itself can result in more complications. In addition,
bone cement has been confirmed to have the potential of
inhibiting tumors, the operation duration is short, patients
recover quickly, and treatment compliance is good, which
makes this technique promising and effective for the
surgical treatment of MSBC.

Expected survival time is recognized as an important
factor to determine whether to perform surgical treatment
and to choose the appropriate procedure. Palliative
treatment is more reasonable if the life expectancy is
<3 months. The staging systems proposed by Tokuhashi
et al. and Tomita et al. emphasized general information
(primary tumor type) for prognosis evaluation to determine
appropriate management strategy for patients with different
scores (22,23). However, the Tomita scoring system and
revised Tokuhashi scoring system are not necessarily perfect
for all spinal metastasis of a specific primary tumor, thereby
affecting correct prognostic judgments and decisions of

© Annals of Palliative Medicine. All rights reserved.

clinicians. In the scoring systems used in the present study,
there were certain imperfections, as well as large space
for refinement. For a specific type of primary tumor, the
proposed spinal metastatic cancer scoring system would
be much more valuable and accurate for clinical decision-
making and improving patient prognosis.

In our study, adjuvant therapies for MSBC included
chemotherapy, radiotherapy, cell immunotherapy, and
bisphosphonate therapy (e.g., zoledronic acid). The major
goal of treatment is to control local lesions, relieve symptoms,
prevent pathological vertebral compression fractures, and
ultimately improve quality of life of patients. In our study,
all six patients underwent postoperative chemotherapy.
Muscle invasive BC is characterized by high malignancy,
complicated treatment, being prone to metastasis, and
having poor prognosis. The 5-year survival rate is usually
<50%, which is a serious threat to patients’ life (1,2). Radical
cystectomy with pelvic lymphadenectomy remains the gold
standard for MIBC (24,25). The gemcitabine combined with
cisplatin (GC) regimen is currently the most widely used
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Figure 2 Radiographic and pathological images of a representative 83-year-old male patient (Case #5). (A-D) Preoperative MRI scan

revealing multiple vertebral metastases. (E) Bone scan revealing suspected spinal metastases. (F,G) Postoperative X-rays of the lumbar

spine. (H) Microphotography showing significant nuclear pleomorphism with prominent nucleoli (H&E, x100). MRI, magnetic resonance

imaging.

first-line chemotherapy regimen (18,19). The treatment
options and prognosis are very different for NMIBC and
MIBC; NMIBC is characterized by a high recurrence rate
and a low mortality rate, and the treatment is mainly assisted
by intravesical instillation of the Bacillus Calmette-Guérin
vaccine or chemotherapy after local resection, whereas MIBC
mainly requires comprehensive surgery, chemotherapy, and
radiotherapy, and approximately 50% of the patients have
local recurrence within 2 years after radical surgery for BC
depending on the pathological stage and lymph node status
of the primary BC (19-21,24,25). For MIBC, local recurrence
accounts for 30% of all recurrences, and distant metastases
are much more common. Approximately 10-15% of patients
with MIBC already have metastases at the time of diagnosis
of recurrence (19-21,24,25). The efficacy of bisphosphonate
therapy can reduce the risk of pathological fractures in the
spine, long bones, pelvis, and extraspinal sites in patients with
metastatic bone cancer (26). All six patients enrolled in this

© Annals of Palliative Medicine. All rights reserved.

study were recommended to receive bisphosphonate therapy.
Due to the limited number of cases and lack of clinical
attention, the definite efficacy of bisphosphonate therapy in
patients with MSBC is unclear (27).

Some limitations of the present study should be discussed.
First, our study included very few patients for a detailed
statistical analysis to evaluate the prognostic factors of
MSBC. Second, this study was conducted as a retrospective
analysis at a single center, and the clinical application value
needs to be further explored in a larger group of patients.
More clinical work on this disease condition is required in
future in order to continue to improve and guide clinical
diagnosis more accurately. In addition, only patients with
MSBC who received spine surgery within the past 10 years
were included and analyzed in this study, and patients who
chose palliative treatment alone were not selected, which
may have brought a certain selective bias within the reached
conclusions. Although only six patients were analyzed, this
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case series constituted the first clinical series of MSBC
reported separately, and this study was based on more than
1,000 patients who underwent spinal surgery during the
past 10 years. The retrospective analysis of data focuses on
the clinical features and treatment strategy of MSBC, which
will help accumulate experience and evidence to improve
the management of this entity and reduce the incidence of
perioperative complications. Multicenter prospective study
with a larger sample size should be conducted to maximize
the quality of life and disease and improve the prognosis of
these patients.

Conclusions

With the prolongation of survival time of patients with BC,
the incidence of bone metastases has gradually increased in
recent years. Although the prognosis of patients with BC is
poor, inappropriate palliative treatment might further delay
the operative timing for MSBC, resulting in irreversible
and even life-threatening consequences. Therefore,
sufficient attention should be paid to the timely diagnosis
and proper treatment of MSBC by clinicians. Open
surgery is recommended as the preferred treatment option
for patients with unrelieved pain or numbness caused by
neurological impairment. Patients with MSBC should be
closely monitored after spinal surgery in order to identify
the progression of spinal lesions and reduce patients’
symptoms and the occurrence of serious complications such
as pathological fractures.
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