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Introduction: Screening for bladder cancer in patients with neurogenic lower urinary tract
dysfunction is a challenge. Cystoscopy alone is not sufficient to detect bladder tumors in this
patient group. We investigated the usefulness of combined cystoscopy and urine cytology.
Materials and methods: By a systematic chart review, we identified all patients with neuro-
genic lower urinary tract dysfunction who underwent combined cystoscopy and urine cytology
testing. In patients with suspicious findings either in cytology or cystoscopy, transurethral
resection was performed.

Results: Seventy-nine patients (age 54.8+14.3 years, 38 female, 41 male) were identified; 44
of these used indwelling catheters. Cystoscopy was suspicious in 25 patients and cytology was
suspicious in 17 patients. Histologically, no tumor was found in 15 patients and bladder cancer
was found in 6 patients. Sensitivity for both cytology and cystoscopy was 83.3%; specificity
was 43.7% for cytology and 31.2% for cystoscopy. One bladder tumor was missed by cytology
and three tumors were missed by cystoscopy. If a biopsy was taken only if both findings were
suspicious, four patients would have been spared the procedure, and one tumor would not have
been diagnosed.

Conclusion: A combination of cystoscopy and urine cytology can improve bladder tumor
detection rates and lower the number of unnecessary biopsies.

Keywords: bladder cancer, neurogenic lower urinary tract dysfunction, urine cytology,
cystoscopy

Introduction

Bladder cancer is a relatively rare malignant disease in both the general population
and in persons with spinal cord injury (SCI).! However, the bladder cancer mortality
ratio is about 6.7 times higher in persons with SCI.?

Although there is consensus that bladder cancer in persons with SCI is associ-
ated with significant mortality, there is no concise surveillance strategy.’ In a recent
meta-analysis, the sensitivity of surveillance cystoscopy and cytology for detecting
bladder cancer was 64% and 36.3%, respectively.® Especially in patients with long-
term indwelling catheters, screening is a challenge. On one hand, patients with an
indwelling catheter usage for at least 16 years have the highest risk for bladder cancer.?
On the other hand, especially long-term indwelling catheters may cause morphologic
alterations that are impossible to distinguish from bladder cancer by cystoscopy alone.
To perform transurethral biopsy in each patient creates a significant burden for the
patient, is not without complications, and is expensive.
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Therefore, we aimed to assess the clinical usefulness of
a combination of cystoscopy and urine cytology for bladder
cancer screening in patients with SCIL.

Materials and methods

By a systematic chart review of all patient charts beginning
in 2014 (implementation of urine cytology at our hospital),
we identified all patients with a neurogenic lower urinary
tract dysfunction (NLUTD) who underwent combined cys-
toscopy and urine cytology testing between 2014 and 2017
at our institution. In our department, every patient with an
indwelling catheter for at least 5 years, or any patient with
NLUTD and hematuria or with suspicious finding in ultra-
sound of the bladder underwent this procedure. Retrospective
data collection was approved by the local ethics committee
(Ethikkommission Nordwest- und Zentralschweiz). Due to
the retrospective nature of the analysis, informed patient
consent was not requested. The patient data were collected
and stored in a database made anonymous, thus ensuring
data confidentiality.

Cystoscopy was performed yearly as video-endoscopy
with a flexible cystoscope by one of four experienced,
board-certified urologists. Prior to cystoscopy, urine was
sampled by bladder wash and cytology was performed by a
single pathologist with a substantial clinical experience in
urine cytology and bladder histology. In brief, the bladder
was rinsed before cystoscopy to collect the urine for cytol-
ogy. A thiomersal-containing solution (Cytorich™; Thermo
Fisher Scientific, Waltham, MA, USA) was added for urine
asservation. Papanicolaou stain was used, and three slides
from each case were examined (Figure 1). For evaluation,
a light microscope in various magnifications (40x, 100X,
200x, 400x) was used.

Figure | Urothelial cells suspicious for urothelial carcinoma, normal urothelial cells,
and bacterial colonization (Papanicolaou stain, 200x).

In patients with no suspicious cells in the urine cytology
and inconspicuous cystoscopy, no further diagnostic proce-
dures were performed. In patients with suspicious findings
either by cytology or cystoscopy, transurethral resection of
the finding was performed in the operating room.

Statistical data analysis (sensitivity and specificity) was
performed using IBM SPSS Statistics Version 24 (2016).

Results
Between October 2014 and January, 2017, 79 patients (age
54.8%14.3 years, 38 female, 41 male) who underwent combined
cystoscopy and urine cytology were identified. NLUTD was
caused by spinal cord lesions in 65 patients, multiple sclerosis
in 8 patients, and by other neurologic disorders in 6 patients.
Of'the patients with SCI, 23 suffered from a cervical lesion, 37
from a thoracic lesion, and 5 from a lumbar lesion. The demo-
graphic data and the levels of injury are summarized in Table 1.
Indications for the mentioned work-up were hematuria,
suspicious findings in ultrasound of the bladder, or the
presence of an indwelling catheter for 5 years or longer, as
screening after this time span is common clinical practice.*

Bladder management

An indwelling catheter (transurethral: n=18; suprapubic:
n=26) was used in 44 patients (55.7%) for a median duration
of 7.417.3 years. Eighteen patients (22.8%) used intermittent
catheterization and 17 patients (21.5%) applied reflex voiding.

Cystoscopy

In 25 patients, cystoscopy revealed suspicious findings. In
eight of these patients, the urologist was sure by morphologic
criteria that the patient suffered from bladder cancer. In four
of these eight patients, both cytology and histology confirmed
an urothelial tumor and in three cases, both cytology and
biopsy were negative. In one case, a bladder cancer (pTa G1)
was detected, but cytology was negative.

Table | Demographic results

Demographic Patients (n)  Mean = SD Range

Male gender 41

Female gender 38

Age (years) 79 54.8t143  25-88
NLUTD duration (years) 79 16.3+13.4 1-55
Indwelling catheter (years) 44 74173 1-28.5
Complete SCI 35

Incomplete SCI 30

Other etiology 14

Abbreviations: NLUTD, neurogenic lower urinary tract dysfunction; SCI, spinal
cord injury; SD, standard deviation.
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Cytology
In 17 patients, suspicious/malignant cells were detected in
urine cytology.

Histologic results

In all 25 patients with suspicious cystoscopic findings, trans-
urethral resection of the bladder was recommended. Due to the
broad-based bullous findings in all patients, cold-cup biopsies
were not sufficient to safely exclude malignant growth. Three
patients refused to undergo this intervention. Therefore, trans-
urethral resection of the bladder (either resection of a visible
structure or quadrant resection biopsy) was performed in 22
patients within 6 weeks after the initial cystoscopy. At histo-
logic examination of the 22 specimens retrieved, no tumor was
found in 15 patients, whereas bladder cancer (low grade [n=2]
or high-grade [n=3] urothelial cancer, muscle-invasive squa-
mous cell carcinoma [n=1]) was found in 6 patients (Table 2).

Usefulness of diagnostic procedures
Sensitivity of cytology and cystoscopy compared to biopsy
was 83.3% for both procedures; specificity was 43.7% for
cytology and 31.25% for cystoscopy. Only one patient with
anon—muscle-invasive bladder tumor had a normal cytology,
and would therefore have been missed if we had used cytology
alone. If we relied exclusively on cystoscopy, three bladder
tumors would have been missed. If a biopsy was taken only
when both cytologic and cystoscopic findings were suspi-
cious, four patients would have been spared the procedure
and one tumor would not have been diagnosed (Table 3).

Risk factors for bladder cancer

Three of the six patients with bladder cancer used a supra-
pubic catheter, whereas two used intermittent catheterization
and one performed reflex voiding. Time between onset of
SCI and diagnosis of bladder cancer was 23.7 years in all
patients with tumors and 5.6 years in the three patients with
suprapubic catheters.

Discussion

Screening for bladder tumors in patients with NLUTD
remains a challenge, and no generally accepted strategy

Table 2 Histologic results (n=22, patients with bladder biopsy)

Histologic result Patients (n) Patients (%)

No tumor 16 727
Low-grade urothelial cancer 2 9.1
High-grade urothelial cancer 3 13.6
>pT3 squamous cell carcinoma I 4.5

Table 3 Diagnostic tables

Findings Histologic findings Total
+ _
Cystoscopy + 5 I 16
- | 5 6
Total 6 16 22
Washing cytology + 5 9 14
- | 7 8
Total 6 16 22

Note: +, positive finding (tumor); —, negative finding (no tumor).

exists.? According to the results of our study, urine cytology
can aid in the detection of bladder tumors and in decreasing
the number of unnecessary biopsies.

Due to the low incidence of bladder tumors, the rationale
for a general screening in persons with SCI is under debate.
Some authors argue that the risk of dying from bladder cancer
is not high enough to warrant screening, even in subpopula-
tions with possible risk factors, for example, with indwelling
catheters. Instead, they recommend to identify risk factors
that warrant screening.’ In contrast, others advocate that
SCI in itself is a risk factor for bladder cancer development
and, therefore, recommend screening cystoscopy in every
patient with NLUTD due to SCL.%” Without surveillance,
we would have missed six of eight bladder cancers, three of
them being muscle invasive and, as a consequence, potentially
fatal. Therefore, we propose to perform screening at least in
patients with established risk factors.

Defining risk factors for bladder cancer in patients with
SCI, however, is not an easy task. In a recent meta-analysis,
it was demonstrated that in comparison to the general popu-
lation, patients with SCI and bladder cancer are younger
(50 vs 73 years), and squamous cell carcinoma seems to
be more frequent (36.8% vs 7%) in this group of patients.’
The mean interval between SCI and bladder cancer devel-
opment was 24 years. Long-term indwelling catheters seem
to be a risk factor. This is highlighted by the comparatively
high cancer detection rate (6/75 patients, 8%) in our group,
which consisted mainly of patients with long-term indwelling
catheters. Generally, having an indwelling catheter for more
than 10 years is considered to increase the risk for developing
bladder cancer;**° but in the mentioned meta-analysis, a time
span of even 16 years was found.? This is corrupted by the
fact that the data on which this calculation is based all derive
from retrospective studies, thus the exact time span cannot
reliably be determined. In our study, the time between onset
of SCI and diagnosis of bladder cancer was 5.6 years in the
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group of patients with a suprapubic catheter and 23.7 years in
those without an indwelling catheter, but our group of patients
was too small to draw any firm conclusions from this fact.

Besides indwelling catheters (transurethral or suprapu-
bic), the NLUTD itself, frequently causing chronic bacteri-
uria and bladder stones, immune system changes, years since
injury,'® and injury severity® are regarded as possible risk
factors for bladder cancer, which are different from those in
the general population. In addition, risk factors not directly
related to SCI, such as smoking, are also present in patients
with SCL.'® We did not ask for smoking habits, as cancer
detection, rather than pathophysiology, was the main topic of
the study. In summary, due to the scarce existing robust data,
we propose that at least patients with long-term indwelling
catheters should be screened and patients with gross hema-
turia should undergo a meticulous work-up.

The best way to perform bladder cancer screening is
still under debate. Hematuria, detected by urinalysis, can be
caused by various reasons, especially in persons with indwell-
ing catheters. Therefore, the interpretation is challenging and
urinalysis alone is not recommended as a screening tool.
Bladder ultrasound has been demonstrated to be inferior to
cystoscopy in the diagnosis of bladder tumors.!!

Several studies demonstrated that screening cystoscopy
alone is not sufficiently sensitive and specific to be used as
a surveillance tool in SCI patients. Yang and Clowers did
not detect a single tumor in 59 patients undergoing a total of
156 cystoscopies, the majority of which had to be performed
under general anesthesia,'? as especially patients with an SCI
above the level of Th10 are at risk for autonomic dysreflexia,
a potentially life-threatening complication.'® Particularly in
patients with indwelling catheters, bladder tumor detection
merely based on the endoscopic appearance is virtually
impossible, as it is not possible to reliably distinguish the
morphologic alterations caused by the catheters from bladder
tumors. Moreover, a cystoscopic evaluation in every patient
will cause additional costs. As a consequence, we do not
support the idea of sequential cystoscopies in each patient
with NLUTD.

Although the use of cytology to diagnose bladder cancer
can be limited by several factors, including, but not limited
to, inflammation, degenerative changes, instrumentation
effect, or lithiasis,'* in our series, urine cytology provided
the aforementioned promising results, which may at least
in part be due to the fact that is was performed by a single
experienced uropathologist.”” Cytology is especially sensitive
for detecting high-grade tumors, which are potentially fatal.

Therefore, its use is recommended for high-risk tumors.'® In
our study, we found it helpful to distinguish reactive urothelial
alterations from low-grade tumors as well.

The usefulness of our approach, that is, combining cystos-
copy and cytology, is supported by other authors. In a recent
meta-analysis, cystoscopy demonstrated a sensitivity of 64%
for detecting bladder cancer, whereas cytology demonstrated
a sensitivity of 36.3%.3 Sammer et al detected 13 suspicious
findings in 129 patients with NLUTD, predominantly due to
SCI, using this combination. In these 13 patients, biopsies
were performed, diagnosing a bladder tumor in one patient.
However, they did not describe whether biopsies were per-
formed due to cystoscopic findings or due to cytology.® The
authors concluded that screening cystoscopy and cytology
should be performed in every patient with NLUTD after
5 years every 1-2 years. Stonehill et al evaluated 906 cytology
specimens in a cohort of 208 patients with SCI. Seventeen
bladder cancers were detected, leading to a specificity of
71%. However, they performed repetitive (as a rule yearly)
cytologies; thus, in patients with bladder cancer, the diagnosis
may be delayed if only patients with repetitively positive
cytologies were further evaluated."’

In a study comparing cystoscopy to different bladder
cancer detection tests, including urine cytology, none of the
mentioned tests improved tumor detection.'® The authors
concluded that cystoscopy remains the gold standard for
bladder cancer surveillance in SCI patients. However, bladder
tumor detection rate in their study was low; the analysis was
based on 3 bladder cancer patients detected in a cohort of 457
persons with SCI. In a pilot study, no correlation of urinary
BLCA-4 with a history of urinary tract infection, smoking,
catheterization, or cystitis was demonstrated; therefore, the
BLCA-4 assay may be useful for bladder cancer screening
in patients with SCI in the future."

In patients who seem to belong to a risk group, that is,
patients with indwelling catheters, random bladder biopsies
were proposed.* The recommendation, however, was based
on a study including only 36 patients. As this procedure
requires general anesthesia, at least in tetraplegic patients
and in patients with an incomplete SCI, benefits and possible
harms should be evaluated in each individual case. Authors
claim usefulness of bladder biopsies in patients with a high
risk of bladder cancer, for example, with recurrent gross
hematuria.?” However, invasiveness and cost of this approach
prevent its use as a screening procedure, and bladder biopsy
is only recommended if cystoscopy and/or cytology revealed
suspicious findings.
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Conclusion

Whereas a general screening for bladder cancer in patients
with SCI does not seem to be justified, surveillance in certain
risk groups may be feasible. Patients with indwelling catheters
may be such a group at risk. The heterogeneity of the different
studies summarized in the meta-analyses available makes it
difficult to develop prevention, screening, and management
strategies. Therefore, despite the existence of meta-analyses,
studies focusing on certain subgroups, as for example, our
study, are important to evaluate the usefulness of screening
tools under certain conditions. According to our data, a com-
bination of cystoscopy and urine cytology is minimally inva-
sive, and the combination of the two techniques can improve
detection rates and lower the number of unnecessary biopsies.
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