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Atypical Presentation, Advanced Stage and Poor Survival
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Purpose: Patients with neurogenic bladder dysfunction due to spina bifida have been reperted to be at increased risk for
bladder cancer. Recent publications suggest that bladder augmentation is also a significant risk factor, We reviewed our
experience with treating patients with spina bifida and bladder cancer.

Materials and Methods: Patients with spina bifida treated for bladder cancer between 1995 and 2005 were identified.
Patient demographics, mode of bladder management, risk factors and presenting symptoms were recorded along with
therapy, pathological findings and outcome, This patient cohort was combined with all prior known published studies for
analysis,

Resulis: Eight patients with a median age of 41 years were treated. Only 1 patient (13%) had undergone bladder
augmentation. Locally advanced stage (T3 or greater) or lymph node metastases were present in 88% of cases. Median
survival was 6 months with only 1 patient alive with no evidence of recurrence at 20 months. A total of 11 prior published
cases were identified and combined with this series. Transitional cell carcinoma was present in 58% of patients. Median
survival was 6 months, Only 87% of patients had undergone bladder augmentation.

Conclusions: Patients with spina bifida and bladder cancer present at a young age with variable tumor histology and
advanced stage, and they have poor survival. Presenting symptoms are often atypical and bladder cancer should be a
consideration in this patient population, even in young adults. Due to poor survival further study is warranted in this
population to determine whether sereening would be beneficial for earlier detection and improved outcomes,
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ica has decreased in the last 15 years, it continues to

affect 1/1,000 to 1/4,000 births.* Almost all patients
with spina bifida have some degree of neurogenic bladder
that requires consistent management. Currently no com-
pletely established guidelines regarding the method and
timing of urinary tract evaluation for these patients exist.
However, some invegtigators suggest that evaluation should
include renal and bladder ultrasound, and urodynamics,-*
Improved treatment in patients with spina bifida has in-
creased their life expectancy and expectation for urinary
eentinence.?*

Historically patients with spina bifida with severe neu-
rogenic bladder dysfunction underwent ileal conduit di-
version, Late complications, including upper tract deteri-
oration, led to a shift in management to lower tract
reconstruction.* Currently management for neurogenic
bladder typically involves intermittent catheterization
with or without the addition of anticholinergic drugs, eg
oxybutynin.? Some patients reguire surgical intervention,
such as augmentation cystoplasty.®*

Patients with neurogenic bladder seem to be at increased
risk for bladder cancer. Hypothesized etiological factors in-
clude chronic urinary tract infections, inflammation and

! lthough the incidence of spina bifida in North Amer-
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indwelling catheters.® In spinal cord injured patients
treated with chronic indwelling catheters for more than 10
years there is an almost 10% incidence of bladder cancer.®
There are reports of bladder malignancy (transitional cell
carcinoma and squamous cell carcinoma) developing in pa-
tients with spina bifida who undergo clean intermittent
catherization.®” Additionally, bladder cancer has been re-
ported to develop in patients who have undergone augmen-
tation cystoplasty.*®'® We reviewed our experience with
bladder cancer in patients with spina bifida treated at Uni-
versity of Iowa Hospitals and Clinies.

MATERIALS AND METHODS

Upon receiving Institutional Review Board approval we per-
formed a retrospective chart review of all patients with
spina bifida treated for bladder cancer. The billing database
at our hospital was queried for patients with spina bifida
and bladder cancer using International Clasgification of Dis-
eages, 9th revision 741 (spina bifida) and 188 (malignant
neoplasm of the bladder), and their subtypes to identify
patients treated at our institution from 1995 to 2005. The
records of all identified patients were reviewed. Patients
with spina bifida occulta were excluded, as were patients
without a histologically confirmed diagnosis of bladder can-
cer. We recorded patient demographies, mode of bladder
management, risk factors such as smoking or chemical ex-
posure and presenting symptoms. Treatment was noted,
including surgery, chemotherapy and radiation. Pathologi-

Vol. 178, 798-801, September 2007
Printed in U.S.A.
DOL10.1016/j juro.2007.05.065




SPINA BIFIDA AND BLADDER CANCER

799

cal data included the grade, stage and histological type of
bladder cancer. Followup and survival were noted.

A PubMed™ search was performed to identify other pub-
lications of patients with spina bifida who had bladder can-
cer. Search terms included myelodysplasia, spina bifida,
neurogenic bladder, bladder cancer and augmentation cys-
toplasty. Search terms were combined to identify prior pub-
lished reports. Similar patient demographics, treatment and
outcome were recorded when available, Statistical analysis
was performed using SigmaStat™ 3.1.

RESULTS

We identified 1 male and 7 female patients diagnosed with
spina bifida and bladder cancer during this period at our
institution (table 1). Patients presented with gross hematu-
ria (6 of 8 or 63%) and renal failure due to bilateral ureteral
obstruction (2 of 8 or 26%). Three of the 5 patients who
presented with gross hematuria had a history of hematuria.
All 8 patients had a history of recurrent urinary tract infec-
tions. One of these 8 patients (13%) had a history of smoking
{62 pack-years).

Bladder management included 2 patients with an artifi-
cial urinary sphincter, 4 on intermittent catheterization and
only 1 with a permanent suprapubic tube. Only 1 female
patient (13%) had undergone bladder augmentation surgery

TABLE 1. Demographics and presenting sympfoms in patients TABLE 2. Histopathological findings and treatment of paticnis
with spina bifida and bladder cancer at University of Iowa with spina bifide and bladder cancer at University of Iowa
Hospitals and Clinics from 1935 to 2005 Hospitals and Clinies from 1895 to 2005

No. Pts (%) No. Pts (%)

Median age at diagnosis {range) 41(23-60) Histology:

No. sex: Transitional cell Ca 4 (50}
M 1 (13 Squamous cell Ca 2 (25)
F 7 (8D Adenoca 2 (26}

Augmentation 1 (13) Stage:

Presenting symptoms: T2 2(26)
Gross hematuria 6 (63 T3 2(25)
Urosepsis 1 a®n T4 4 (50)
Renal failure 2 (26) Node pos 3(38)
Difficult catheterizion 2 (25) Trealment:

More frequent urinary tract infections 2 (26) Radical ¢ystectomy 7(B8)
Sterile pyuria 1 13 Radiation 2(25)
Chemotherapy 2(26)
Sigmoidectony 1{13)

(ileum), which was performed 8 years before the bladder
cancer diagnosis, Median patient age at diagnosizs was 41
years (range 23 to 50). Five of the 8 patients (63%) were
followed on a regular annual basis by urologists. Followup
consisted of yearly vigits with upper tract imaging or follow-
ing gerum creatinine and urinalysis. No patients underwent
yearly cystoscopy or routine bladder imaging. Seven of the 8
patients (88%) had locally advanced tumor (T3) or lymph
node metastases at presentation. Histologically 4 patients
had transitional cell carcinoma, 2 had squamous cell carci-
noma and 2 had adenccarcinoma.

Treatment included radical cystectomy in 7 patients and
radiation therapy for unresectable fumor in 1. Necadjuvant
chemotherapy (cisplatin, methotrexate and vincristine) was
given to a single patient before radical cystectomy with the
goal of reducing the tumor burden. A single patient was
treated with chemotherapy (gemcitabine and cisplatin) and
radiation therapy after metastatic disease was detected.
Only 1 patient was alive 20 months following surgery (stage
pT2NOMO) with no evidence of disease, For all patients

. median survival time was 8 months (range 1 to 55, mean 20).

Table 2 shows patient treatments and outecomes.
Review of prior published reports identified 11 additional
patients with spina bifida who had bladder cancer (table

TaBLE 3. Prior published experience in patients with spina bifide and bladder cancer

Baydar et al'? 36-—M Gastric (14) Adenoca in gastric
remnant signet ring

Soergel et al® 44—M Ceeal (21) Transitional cell Ca

Soergel et al? 37--Not available  Ileocecal (17} Transitional ¢ell Ca

Soergel et al® 29— Teocecal (21) Transitional cell Ca

Koury and Freeman® 32—F None Transitional cell Ca
(pTANOMQ)

Game et al* 53—M None Transitional cell Ca
(pT3b)

Yaqoob et al” 45— F None Squamous cell Ca

Yagoob et al” 36—F None Sguamous cell Ca

Pt Bladder Augmentation  Pathological Findings
Refercnces Age—Sex (yrs postop} (stage) Treatment Survival (mos}
Qiu et all? 18—F Gastric {13) Transitional cell Ca Radical cystectomy, sigmoidectomy  Not documented
(not available)
Gaskill? 33—F None Transitional cell Ca Radical cystectomy, chemotherapy  Not documented
(T4)
Barrington et al'? 33-—M Tleal undiversion {11) Adenoca (T'3) Radical cystectomy, bilat 3 (dead of disease}

nephroureterectomy
Radical eystectomy

Cystectomy

Radical cystectomy

Lymph node biopsy, urinary
diversion

Radical cystectomy, sigmoidectomy

Radical cystectomy

Not reported
Not reported

5 (no discase
evidence)}

Not documented
(dead of diseasc)
8 (dead of discase)

Not documented
{dead of diseasc)

8 (no discase
evidence)

Not documented

2 (dead of disease)
Not documented
(dead of disease)
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3).2.6-811-4 Opniy § patients had survival times published.
Combining these 5 patients with the additional 8 in our
series revealed a median survival of 8 months (range 1 to 55,
mean 17), Only 3 patients were reportedly free of disease but
followup was short (mean 9 months). Considering all 19
caseg, median age at diagnosis was 37 years (range 23 to 73).
Only 7 of 19 patients (37%) had undergone bladder augmen-
tation with a median time from augmentation to cancer
diagnosis of 14 years (range 8 to 21). The most common
histology was transitional cell carcinoma in 58% of cases,
followed by squamous cell carcinoma in 21%, adenoccarci-
noma in 16% and a signet ring carcinoma of gastrocysto-
plasty in 5%. Advanced stage or metastatic disease (T3 or
greater, or lymph node positive) was present in 93% of
patients (15 of 16) with staging data available. A single
patient had T2 disease with negative lymph nodes. No pa-
tients presented with superficial or low grade transitional
cell carcinoma.

DISCUSSION

To our knowledge we report the largest series to date of
patients with spina bifida treated for bladder cancer. Prior
publications consist mostly of case reports with a recent
series of 3 patients by Soergel et al.® Analysis of our series
and prior reported patients demonstrates common themes,
Patients are younger than typical patients with bladder
cancer and presenting symptoms may he atypical. Survival
of these patients is poor since most have advanced disease
and a subset has an aggressive variant, such as squamous
cell cancer or adenocarcinoma,

The role of bladder augmentation as a risk factor for
transitional cell carcinoma remains controversial. The esti-
mated rigk of carcinoma in patients with spina bifida who
have bladder augmentation is between 1.2% and 3.8%, al-
though this was only evaluated in patients with a history of
bladder augmentation.® Although we cannot provide an es-
timate of the relative risk (incidence} of bladder cancer in
our series, only 1 of 8 patients underwent prior bladder
augmentation, This suggests that the risk of bladder cancer
may be present in patients with spina bifida regardless of
bladder augmentation. Additionally, only 37% of published
cases had bladder augmentation. Filmer and Spencer re-
viewed publications regarding malignancy and bladder aug-
mentation in 14 patients.' None of the patients cited had
spina bifida and the majority had undergone augmentation
for genitourinary tuberculosis, which may be a risk factor.
Tumor histology is clearly different from that typically seen
with bladder cancer with transitional cell carcinoma com-
prising only 58% of cases. Tumor histology in spinal cord
injured patients was also reported to occur with an in-
creased percent of squamous cell carcinoma and adenocar-
cinoma.'®

Most of our understanding about the association of neu-
rogenic bladder dysfunction and bladder cancer comes from
prior studies in spinal cord injured patients, in whom the
increased risk of bladder cancer is well established. For
decades the strong association between squamous cell car-
cinoma of the bladder and a chronic indwelling catheter hasg
been known. Mean time to cancer diagnogis from injury has
been reported to be 23 to 84 years,’®'® Pannek reported a
longer latency time in patients with squamous cell vs tran-
sitional cell carcinoma (32 vs 20 years).!® Statistically sig-

nificant risk factors include an indwelling catheter for more
than 8 years and bladder stones.!® Chronic inflammation
and urinary tract infections are thought to have a contrib-
uting role in carcinoma development. However, given that
almost all patients with neurogenic bladder dysfunction
have prior infections (100% of our patients), this is not a risk
factor that can be used to identify those at risk.

(Given the high mortality and percent of patients with
advanced stage digsease, screening patients with neurogenic
dysfunction hag been advocated. Although the value of sur-
veillance cystoscopy, biopsies and cytology is controversial,
several groups have recommended screening.®'%!® Recom-
mendations for the protocol and timing vary. One study of
spinal cord injured patients demonstrated a trend toward
lower stage disease and better survival in those diagnosed
by screening vs those presenting with symptoms.'® Stonehill
et al reported the use of cytology to follow a large population
of spinal cord injured patients by evaluating 3 cytology sam-
ples per year,’” With this approach cytology had 71% sensi-
tivity and 97% specificity. They considered specimens posi-
tive when reported as suspicious, defined as atypical
suspicious, suspicious for cancer, cancer, dysplasia or kera-
tinizing squamous metaplagia, and they evaluated those
patients further with eystoscopy.

The value of urinary cytology after bladder augmentation
has not been well studied. Despite these findings cystoscopy
with or without biopsy has not been found to be a valid
screening test in spinal cord injured patients due to the low
tumor incidence and excessive cost.!®?° Recommendations
recently published for patients with spina bifida were to
perform yearly cystoscopy in all patients with a history of
bladder augmentation starting 10 years after surgery.® It is
important to note that there have been neither studies re-
porting screening in the spina bifida population nor data on
whether it would improve outcome. More than half of our 8
patients were being followed regularly by urclogists, and yet
they still presented with advanced disease, Furthermore,
sereening this population of patients would significantly in-
crease the number of costly studies and procedures per-
formed on this complex population of patients. The cost, use
of resources and possibility of morbidity associated with
these procedures along with the lack of evidence for benefit
make screening less appealing.

With improved health care patients with spina bifida are
living longer into adulthood. Just how much longer these
patients are living and whether bladder cancer will be an
increasing prevalent problem in the future remains to be
seen. Qur experience suggests that this is a rare problem.
The poor outcomes in these patients reinforces the need for
lifelong urological followup. Additionally, it is paramount
that we should educate these patients and their care provid-
ers to seek prompt attention if symptoms such as hematuria
or other new problems arise. We must consider the possibil-
ity of bladder cancer when following these patients.

CONCLUSIONS

Patients with spina bifida and bladder cancer present at a
young age with variable tumor histology and advanced
stage, and they have poor survival. Presenting symptoms
are often atypical and bladder cancer should be a consider-
ation in thig patient population, even in young adults. Due to
poor survival further study is warranted in this population
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to determine whether screening would be beneficial for ear-
lier detection and improved outcomes,
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