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Abstract

Background: Patients hospitalized due to gross hematuria
frequently complete evaluation in the outpatient setting.
The use of office flexible cystoscopy during hospitalization
may lead to prompt diagnosis and treatment but can be lim-
ited due to low visualization and artifacts that can hamper
diagnostic ability. Objective: The objective of this study was
to assess flexible cystoscopy findings and yield performed in
patients hospitalized due to gross hematuria. Methods:
Medical records of patients who underwent flexible cystos-
copy while hospitalized during September 2018-December
2019 were reviewed. Cystoscopic findings were categorized
into (1) suspicious mass in the bladder or prostate, (2) non-
suspicious changes in the bladder, and (3) nondiagnostic
exam. Descriptive statistics were used to report the clinical
characteristics of the study cohort and the findings of cystos-
copy. Univariate logistic regression analyses were used to
identify predictors of malignant findings. Results: The study
cohort consisted of 69 patients (median age of 76 years). Ini-
tial cystoscopy findings were suspicious for malignancy in
26/69 patients (38%), nonsuspicious for malignancy in 34/69

patients (49%), and nondiagnostic in 9/69 patients (13%).
The median follow-up time was 9 months (range 4-14
months). Twenty patients (29%) were diagnosed with malig-
nancy (sensitivity of 75% and specificity of 78%). The proce-
dure led to either diagnosis or treatment of 39 patients
(57%). However, in 30 patients (43%), the initial cystoscopy
did not aid in the diagnosis, led to misdiagnoses, or required
a follow-up cystoscopy. On univariate analyses, none of the
precystoscopy variables were predictive of bladder malig-
nancy. Conclusion: Flexible cystoscopy in the setting of
acute hematuria requiring hospitalization did not lead to di-
agnosis or treatment in over 40% of cases. In this setting,
consideration should be given to performing an upfront cys-

toscopy under anesthesia. ©2021 The Author(s).
Published by S. Karger AG, Basel

Introduction

Gross hematuria is a commonly encountered symp-
tom that may indicate an underlying urologic malignancy
[1]. The evaluation of gross hematuria requires the use of
cystoscopy, supplemented by urine cytology or addition-
al biomarkers and upper urinary tract imaging [2-4].
Cystoscopy is routinely used for the detection of malig-
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nancies within the bladder [5, 6], with sensitivities rang-
ing from 70 to 100% and a specificity of approximately
70% [6-9]. Patients presenting with gross hematuria are
found to have a demonstrable cause in 50% of the cases
[2], and in 19-34% of cases, an underlying malignancy is
found [10-12].

Patients hospitalized due to acute gross hematuria are
commonly treated conservatively with continuous blad-
der irrigation [13]. In severe (e.g., hemodynamically un-
stable) and intractable hematuria, patients are taken in-
evitably to the operating room for transurethral cystos-
copy, clot evacuation, a biopsy of suspicious masses, and
fulguration of bleeding sources. Because hematuria work-
up is frequently carried out in the outpatient setting [11],
admitted patients in whom the hematuria episode had
resolved are often discharged from the hospital without a
definitive diagnosis or a treatment plan until further eval-
uation in the outpatient clinic. This, in turn, may increase
the risks associated with treatment delay [14].

While the use of office flexible cystoscopy may lead to
prompt diagnosis, in the setting of acute severe hematu-
ria, it is often limited due to commonly encountered
changes related to continuous bladder irrigation or the
presence of an indwelling catheter (e.g., bullous changes,
edematous changes, and artifacts). These findings might
lead to a false-positive outcome resulting in unwarranted
treatment or, even more concerning, mistaken for benign
urothelium in the presence of an underlying malignancy.
Moreover, most studies evaluating the use of flexible cys-
toscopy for hematuria workup include patients who are
examined in the non-acute outpatient setting rather than
patients who are admitted to the hospital due to acute he-
maturia [11, 15]. Therefore, there are limited data regard-
ing the optimal timing of cystoscopic evaluation in pa-
tients admitted to the hospital due to severe ongoing he-
maturia and whether the findings and yield of flexible
cystoscopy in this acute setting justify its use.

In the current study, we sought to evaluate the findings
and the yield of flexible cystoscopy performed during ad-
mission in patients with acute hematuria requiring hos-
pitalization. In addition, we evaluated whether precystos-
copy characteristics may predict the presence of an uro-
thelial malignancy of the bladder.

Materials and Methods

After institutional review board approval, the medical records
of 102 hospitalized patients who underwent cystoscopy in the
acute setting during September 2018-December 2019 were re-
viewed, retrospectively. Cystoscopy was performed in 33 patients
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102 hospitalized pts who
underwent hospital-based flexible

Excluded

32 pts who underwent
cystoscopy for reasons
other than hematuria

Y

1 pts who underwent
cystoscopy >2wk of
onset of hematuria

Y

69 hospitalized patients
who underwent cystoscopy for
acute (<2wk) hematuria

Cystoscopic findings

Y Y Y
26 pts with findings | |34 pts with findings 9 pts with
suspicious not suspicious a non-diagnostic
for malignancy for malignancy exam

Fig. 1. Flowchart describing the study cohort.

for reasons other than hematuria, including evaluation of an inci-
dentally detected bladder lesion on an imaging study (n = 16), eval-
uation of urinary retention (n = 9), and recurrent UTT or dysuria
(n=7); these patients were excluded (shown in Fig. 1). One patient
who underwent cystoscopy 3 weeks after onset of hematuria was
also excluded. A total of 69 patients who underwent cystoscopy for
new-onset hematuria requiring hospitalization <2 weeks of symp-
tom initiation were included in the final analysis.

Baseline clinical characteristics of the study cohort including
age, gender, past surgical and medical history, and medications
used (antiplatelets, anticoagulation, a-blockers, and 5-a reductase
inhibitors) were collected from the patients’ medical records. Up-
per tract imaging was routinely performed as part of the hematuria
evaluation during the admission or recommended at discharge.
Patients were advised to undergo urine cytology after their dis-
charge.

Cystoscopy was performed with the patient in a lithotomy po-
sition using a flexible video cystoscope with saline irrigation. All
the procedures were done by a senior urologist or a resident, su-
pervised by a senior urologist. In the case of blood clots obscuring
visualization, an attempt was made to evacuate the clots with a
Tiemann 18F catheter followed by repeat flexible cystoscopy. Cys-
toscopic findings were categorized as (1) suspicious mass in the
bladder or prostate, (2) bullous/hyperemic changes in the bladder,
(3) bullous/hyperemic changes in the prostate, (4) normal cystos-
copy, and (5) nondiagnostic exam. Based on these findings, the
outcome was further categorized as (1) suspicious for malignancy,
(2) findings not suspicious for malignancy, and (3) nondiagnostic.

After the initial cystoscopy, patients were followed routinely,
and findings of additional cystoscopies were recorded. Pathology
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Table 1. Baseline characteristics of patients included in the study cohort categorized by the results of initial

cystoscopy
Characteristic Suspicious mass Findings not suspicious ~ Nondiagnostic
(n=126) for malignancy (n=34) (n=9)
Age (median, IQR), years 77 (65-86) 76 (67-85) 70 (65-85)
Gender, 1 (%)
Male (n= 54) 21 (81) 25 (73) 8 (89)
Female (n = 15) 5(19) 9 (26) 1(11)
Blood thinners (yes, n=46), n (%) 16 (61) 23 (68) 7 (78)
AP 13 18 5
AC 2 4 2
AP+ AC 1 1 0
Medical history of
BPH (n = 13) 2 9 2
Post-TURP (n=11) 5 6 0
TCC(n=6) 2 3 1
CKD (n=6) 1 5 0
Pelvic irradiation (n = 7) 4 2 1
Prostate cancer (n = 5) 3 1 1
Recurrent UTI (n = 5) 1 4 0
a-Blocker (yes), n (%) 3(11) 14 (41) 6 (67)
5-a Reductase inhibitors (yes), n (%) 0 4(12) 2(22)

CKD, chorionic kidney disease; AP, antiplatelet medication; AC, anticoagulation medication; UTI, urinary

tract infection.

Table 2. Summary of cystoscopy findings as classified by the urologists who performed the procedure (>1 finding

can be described per patient)

Cystoscopic findings Suspicious  Findings not Nondiagnostic
mass suspicious for (n=9)
(n=26) malignancy

(n=134)

Normal findings 0 9 0

Suspicious mass 26 0 0

Hyperemic prostate 3 9 4

Edematous/bullous changes within the bladder 5 21 3

Severe hematuria, bladder changes limiting diagnostic ability 0 0 9

specimens, when available, were evaluated by a dedicated genito-
urinary pathologist and staged according to the TNM staging sys-
tem.

Study findings were reported using descriptive statistics. Cat-
egorical variables were reported as frequency and percentage, and
continuous variables were reported as the median and interquar-
tile range. The Fisher exact test was used to compare categorical
values, and the Mann-Whitney test was used to compare medians.
Univariable logistic regression analyses were used to evaluate the
association between baseline characteristics, prior to cystoscopy,
and the presence of a bladder tumor at the completion of the he-
maturia evaluation. Neutrophil lymphocyte ratio (NLR) and plate-
let lymphocyte ratio (PLR) were previously associated with the
presence and aggressiveness of bladder tumors and were therefore

Findings of Flexible Cystoscopy in the
Setting of Acute Hematuria

evaluated as additional predictors for identifying a bladder tumor
at the completion of evaluation [16]. A p value of <0.05 was con-
sidered statistically significant. SPSS was used for all statistical
analyses (IBM SPSS statistics for windows, version 25; IBM Corp,
Armonk, New York, NY, USA).

Results

The study cohort consisted of 69 patients (54 males
and 15 females) at a median age of 76 years (IQR: 67-85).
Baseline clinical characteristics of the study cohort are re-
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%
100

19%
33%

Suspicious Findings not Non-diagnostic
mass suspicious (n=29)
(n = 26) for malignancy
(n = 34)

No further evaluation M Benign findings B Malignancy

Fig. 2. Findings at the end of follow-up stratified by results of the
initial cystoscopy.

ported in Table 1. The median time between the onset of
hematuria and cystoscopy was 3 days (IQR: 1-7). Find-
ings on initial cystoscopy are reported in Table 2 and
shown in Figure 2; 18 patients (26%) had >1 finding dur-
ing cystoscopy. A total of 26 patients (38%) had findings
suspicious for malignancy. Thirty-four patients had non-
specific changes without clear evidence of malignancy
(49%), and 9 patients (13%) had a nondiagnostic exam
(shown in Fig. 1). All patients had a minimum follow-up
of 4 months after the initial cystoscopy, and the median
follow-up time was 9 months (range 4-14 months). Up-
per tract imaging was available during the admission for
41 patients (4 had imaging studies performed within 3
months prior to the admission and 37 performed imaging
studies during their admission). The remaining 28 pa-
tients were recommended to undergo imaging in the out-
patient setting. During the follow-up period, no upper
tract or renal tumors were detected.

All 26 patients with suspicious mass/findings were of-
fered transurethral resection of the tumor under general
anesthesia. A total of 21/26 underwent TURBT, and ma-
lignancy was found in 15 (22%) patients (8 had high-
grade bladder cancer, 6 low-grade bladder cancer, and 1
was diagnosed with ISUP-5 prostate cancer). In 6 patients
(9%), benign bladder changes without malignancy were
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found. Among the 5 patients who did not undergo a
TURBT, 3 were medically unfit, 1 refused surgery, and 1
was lost to follow-up.

Of the 34 patients with findings that were not initially
suspicious for malignancy, 16 patients were referred to
follow-up cystoscopy and 7 underwent surgery. One (3%)
was diagnosed with HG urothelial carcinoma of the blad-
der, whereas the other 6 (18%) had transurethral prosta-
tectomy for BPH; 9 patients had a follow-up cystoscopy,
and 2 high-grade bladder malignancies were found (6%).
The remaining 18 patients were not referred for addition-
al follow-up, and no malignancies were found during the
follow-up period.

Nondiagnostic cystoscopies were reported in 9 pa-
tients; of those, 4 were referred to cystoscopy under anes-
thesia, 2 were found to have HG TCC and 2 underwent
TURP with BPH on pathology; 2 had a repeated cystos-
copy with normal findings; 2 died in proximity to the he-
maturia episode; and 1 was lost to follow-up.

Altogether, of the 69 cystoscopies performed to evalu-
ate hematuria in the acute setting, 20 malignancies (29%)
were diagnosed, including 19 bladder tumors and 1 high-
risk prostate cancer. Only 15 of these cases (75%) were
identified based on the initial cystoscopy, whereas the
other 5 were diagnosed during further follow-up. Thus,
within the setting of acute hematuria, the sensitivity and
specificity of cystoscopy for identifying malignancy were
75% and 78%, respectively. Furthermore, the initial cys-
toscopy examination required 15 (22%) follow-up cystos-
copies.

For the evaluation of precystoscopy predictors of a
bladder tumor, 2 patients with known hematologic ma-
lignancies were excluded from the analyses. Of the 67 re-
maining patients, 19 patients (28%) were diagnosed with
a bladder tumor. NLR was higher among patients who
were diagnosed with a bladder tumor (4.57 vs. 3.71); how-
ever, this did not reach statistical significance (p = 0.487).
On univariable analyses, none of the preoperative char-
acteristics were significantly associated with the presence
of a malignancy (Table 3).

Discussion

In the current study, the diagnostic yield of flexible
cystoscopy performed in 69 patients hospitalized due to
acute severe hematuria was evaluated. Within this setting,
26 patients (38%) had a lesion suspicious for malignancy,
15 of whom (58%) were found to have a malignancy on
subsequent evaluation (75% sensitivity and 78% specific-
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Table 3. Univariable logistic regression

analyses of precystoscopy predictors of Variable Odds ratio 2.50%  97.50%  p value

bladder malignancy during hematuria

evaluation Age (per 1 year) 1.015 0.97  1.064 0.519
Male sex 1.013 0.248 3.568 0.984
Blood thinner use 1.188 0392  3.897 0.766
History of prostatic hypertrophy 0.447 0.064  1.935 0.331
History of urothelial cancer 0.689 0.096  3.209 0.662
History of pelvic radiation 1.294 0.168  7.289 0.777
History of prostate cancer 2.812 0.479 16.6 0.233
Neutrophil count 1.063 09 1.254 0.459
Lymphocyte count 0.785 037  1.279 0.452
Platelet count 1 0.994 1.006 0.931
NLR 1 0.883 1.108 0.998
PLR 0.999 0.994 1.005 0.806

NLR, neutrophil lymphocyte ratio; PLR, platelet lymphocyte ratio.

ity). Among the 43 patients with nonspecific changes
within the bladder or a nondiagnostic exam, 14 patients
eventually required an additional cystoscopy under anes-
thesia, while 29 patients avoided a procedure under anes-
thesia during follow-up. Malignancy rates were higher in
the nondiagnostic group (22%) compared to the nonsus-
picious group (9%), a difference that may be attributed to
the better visualization in the nonsuspicious group. How-
ever, even within the nonsuspicious group, malignancy
rates were nonnegligible.

Edwards et al. [15]reported on a large cohort of 687
patients who underwent cystoscopies in the setting of an
outpatient hematuria clinic. The overall prevalence of
malignant disease for patients presenting with macro-
scopic hematuria was 19%, whereas the probability of
missing a malignancy was 2-4%. The results of the cur-
rent study show a slightly higher rate of diagnosing ma-
lignancies (26%), while the rate of missing a malignancy
on cystoscopy was comparable (3%). Our higher malig-
nancy rates may be associated with the different study
population, as our patients required hospitalization due
to their hematuria. In addition, we observed a relatively
high proportion of patients who received antithrombotic
medications (67%) resulting in earlier hematuria episode
and tumor detection [17, 18].

A possible benefit of performing a cystoscopy in the
acute setting when a patient is admitted for hematuria is
early detection of the cause of hematuria. This may, in
turn, limit the diagnosis delay which has been reported
previously by Fahmy et al. [14] and Gore et al. [19], who
found an increased mortality rate when treatment was
delayed for >3 months in patients with muscle invasive
disease. In institutes with limited access to the operating

Findings of Flexible Cystoscopy in the
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room, implementing different cystoscopy techniques
may improve the yield of office cystoscopy, overcoming
the limitations observed in our study. Previous reports
suggest the use of air cystoscopy can improve diagnostic
ability [20]. In a study by Ciudin et al. [21], the use of air
cystoscopy was compared to that of water cystoscopy in
patients with and without active hematuria. In a sub-
group of 57 patients who underwent cystoscopy during
active hematuria, the cause of hematuria was identified
twice as much using air cystoscopy than water cystoscopy
(86 vs. 38%, respectively, p = 0.001), and air cystoscopy
had an 88% sensitivity and 97% specificity which was su-
perior to those of water cystoscopy (47% sensitivity and
100% specificity) [21]. In the current study, the use of wa-
ter cystoscopy was associated with a 75% sensitivity and
78% specificity, both of which were lower than those re-
ported for air cystoscopy. Thus, future studies should
evaluate whether in cases with undetermined findings on
water cystoscopy, complementing the exam with air cys-
toscopy can improve the diagnostic characteristics of the
exam.

In cases of ongoing hematuria, cystoscopy under an-
esthesia and resection/fulguration of lesions may be
needed [2]. The results of this study suggest that ap-
proximately half of the cohort would have benefited
from an evaluation under anesthesia, rather than an ini-
tial flexible cystoscopy. This approach could also de-
crease the complications associated with ongoing he-
maturia and blood loss as well as the long period of time
that a patient is worn off from antithrombotic medica-
tions and may avoid the need for multiple procedures.
The drawback of performing cystoscopy under anes-
thesia for all patients is the increase in unnecessary pro-
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cedures with anesthesia due to lower specificity. The
high rate of additional procedures required should
therefore be discussed with the patient prior to per-
forming flexible cystoscopy within the setting of acute
hematuria requiring hospitalization.

Finally, no precystoscopy characteristics which
could predict the presence of a malignancy at the com-
pletion of hematuria evaluation were found. Previous
studies suggest that patients with hematuria have an in-
creased rate of genitourinary malignancies if they are
older, suffer from macrohematuria rather than micro-
hematuria, are of male sex, and were exposed to tobac-
co or occupational toxins [22]. Multiple studies have
shown an association between bladder cancer and NLR.
Pretreatment NLR is a useful biomarker for disease ag-
gressiveness and treatment response in patients with
bladder cancer [16]. In the current study, we aimed to
evaluate whether pretreatment NLR and PLR would be
associated with the finding of a malignancy during eval-
uation. While NLR was higher among patients found to
have a bladder tumor, this finding was not statistically
significant. Future studies on larger cohorts should
evaluate whether NLR can predict malignancy in pa-
tients with hematuria.

The retrospective nature of this study carries inher-
ent limitations. First, the relatively small cohort size
presents a limitation. Nonetheless, our findings raise
important questions about the yield of flexible cystos-
copy in the acute setting which may affect its use in the
management of patients admitted to the hospital due to
hematuria. Future studies with larger cohorts are re-
quired to validate our findings prior to implementing
them into clinical practice. Second, due to the relative
short follow-up period of 9 months no long-term find-
ings have been evaluated; nevertheless, the main pur-
pose of the study was to evaluate the outcomes of the
initial cystoscopy rather than the long-term outcomes of
hematuria that have been well described in several other
studies [1, 11]. Third, the cystoscopy findings were de-
scribed by different urologists; thus, there may have
been inconsistencies in diagnosis or treatment plan
based on the experience and preference of the different
urologists as encountered in other countries [23]. Some
of the nonspecific changes seen in the bladder as well as
the nondiagnostic nature of some of the procedures
might be a direct result of the short time to cystoscopy
from the onset of the acute hematuria episode (median
of 3 days). Although all the cystoscopies were performed
when the urine was clear, delaying the procedure may
have aided by seeing fewer artifacts and clots; however,
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we were unable to determine the optimal timing for per-
forming cystoscopy based on the results of the current
study. Finally, 8 patients did not undergo a surgical pro-
cedure or arepeated cystoscopy despite an initial recom-
mendation to repeat the procedure (5 medically unfit, 1
refused, and 2 lost to follow-up), in 5 of whom a suspi-
cious mass was found; as a result, their final pathology
might have altered our results.

In conclusion, hospital-based cystoscopy carries both
inherent advantages and disadvantages, the advantage
being mainly the ability to achieve a prompt diagnosis
and an acceptable rate of diagnostic yield (55%), while the
drawbacks include the need for additional cystoscopy in
a substantial group of patients. In centers where the op-
erating room is widely available, consideration should be
given to performing the initial cystoscopy under anesthe-
sia and intervening accordingly; otherwise, a short delay
(2 weeks) and outpatient setting cystoscopy may be per-
formed instead. Future studies should evaluate whether
modified cystoscopy techniques, such as the use of air
cystoscopy, may improve the diagnostic yield of the pro-
cedure in this setting.
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