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Background: Benign bladder tumors are rare disease entities, and insufficient studies have assessed their epidemiological charac-
teristics. The authors investigated the prevalence of benign bladder tumors by retrospectively investigating pathology reports of trans-
urethral resection of bladder tumor (TURBT) procedures over the past 20 years.

Methods: We analyzed 1,674 pathology reports of TURBT conducted in 1,160 patients from January 1, 2000, to April 30, 2022. The
prevalence of benign tumors and histological classification according to the presence of primary (group 1) and recurrent (group 2)
bladder lesions were retrospectively investigated.

Results: The mean age of patients was 65.2+11.5 years, and 1,284 cases (79.1%) were in men. Benign bladder tumors comprised
278 cases (248 patients) accounting for about 17.1% of the total TURBT cases (278/1,624). Furthermore, 184 patients (16.0%,
184/1,147) belonged to group 1 and 78 patients (27.4%, 78/285) belonged to group 2. Among all benign lesions that underwent
TURBT, cystitis was the most common (41.0%, 114/278), and this rate was higher in group 2 (64/184 [34.8%] vs. 50/94 [53.2%],
p<0.001). The prevalence of non-neoplastic lesions was higher in group 1 (44/184 [23.9] vs. 11/94 [11.7%], p<0.001). There was
no difference in the prevalence of noninvasive urothelial neoplasms between the two groups (22/184 [12.0%)] vs. 8/94 [8.5%)],
p=0.86).

Conclusions: The probability of benign lesions in TURBT was 17.1%, among which cystitis was the most common. When TURBT was
performed for recurrent lesions, the frequency of benign tumors was higher than that of primary benign bladder tumors.
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Introduction lesions, such as cystitis cystica and cystitis glandularis [3,4].

In some cases, a tumor is found to be benign after trans-
Benign bladder tumors are a rare disease entity [1,2]. Their ~ urethral resection of bladder tumor (TURBT) is performed
types are diverse ranging from non-neoplastic lesions, such  to remove tumors in relation to a papillary tumor or a gran-
as Brunn nest and inverted papilloma, to inflammatory ular lesion found on cystoscopy; in other cases, a tumor is
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found to be benign on an active biopsy performed when
the tumor is thought to be a recurrent malignant tumor
or an ambiguous lesion is found during regular follow-up
with cystoscopy after bladder cancer surgery. As there is in-
adequate data on their incidence and frequent histological
types, urologists actively perform TURBT for tissue confir-
mation. However, aggressive TURBT for all lesions suspect-
ed of recurrent bladder cancer may lead to over-treatment.
Recently, the feasibility of active surveillance has increased
due to the postponement of elective surgery and restricted
access to hospitals caused by the coronavirus disease 2019
(COVID-19) pandemic [5]. In a study of the Bladder Can-
cer Italian Active Surveillance (BIAS) group, about one-
third cases of lesions were diagnosed as benign lesions
after TURBT, which progressed during active surveillance
of low-grade-like bladder tumor, it could be seen that, in
the case of low-risk appearance bladder lesion, the fre-
quency of benign tumors is not low [6]. Therefore, the au-
thors investigated the frequency and histological types of
benign tumors by retrospectively comparing primary and
recurrent benign bladder tumors diagnosed during the
follow-up of primary benign bladder tumors and bladder
cancers.

Methods

Ethical statements: This study was approved by the Institution-
al Review Board of the Kosin University Gospel Hospital (IRB No.
KUGH 2022-08-030). The informed consent was waived because
this design is a retrospective study.

Among a total of 1,624 cases in which 1,160 patients under-
went TURBT from January 2000 to April 2022, the medical
records of 1,624 cases and 1,140 patients were retrospec-
tively investigated, after excluding 50 cases in which a sec-
ond TURBT was performed for residual tumors in patients
found to have a malignant tumor and repeat TURBT was
performed for the purpose of identifying residual tumors
after TURBT in another hospital. The basic principle of
TURBT was removal of all possible visible lesions including
the muscle layer. In the case of non-muscle invasive blad-
der cancer, cystoscopy was conducted at an interval of 3
months for 2 years and at an interval of 6 months for 5 years
after TURBT, and in the case of benign bladder cancer,
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although there was no follow-up consensus, cystoscopy
was conducted once every 6 months for 2 years [7]. Benign
bladder tumors were classified into a total of five groups;
non-neoplastic lesions, cystitis, noninvasive urothelial
neoplasm, mesenchymal and other tumors, and others
based on the World Health Organization (WHO) 2004/2016
classification system [8]. Among them, the cystitis group
was classified as a separate group since it includes all types
of cystitis, such as polypoid-papillary cystitis and follicular
cystitis, and it accounts for a considerable number among
the total specimens, although it is not included in urotheli-
al neoplasia. The patient groups were classified into prima-
ry bladder tumors (group 1) and recurrent benign bladder
tumors found during regular follow-up after TURBT for a
malignant or benign tumor (group 2), and the histological
characteristics of the two groups were compared using the
Student ¢-test. The data were analyzed using SPSS version
27.0 (IBM Corp.). If p<0.05, it was considered statistically
significant.

Results

The mean age of all patients was 65.2+11.5 years, and
males accounted for 1,284 cases (79.1%). The number of
cases diagnosed with a benign bladder tumor was 278 (248
patients), accounting for about 17.1% of all TURBT cases.
Among the 278 cases diagnosed with a benign bladder tu-
mor, 184 patients (16.0%, 184/1,147) belonged to group 1
and 78 patients (27.4%, 78/285) belonged to group 2, show-
ing that the percentage of benign bladder tumors was high-
er in group 2 (p=0.021). The most common pathological
outcome was cystitis (41.0%, 114/278). The total number
of cases of papillary urothelial neoplasm of low malignant
potential (PUNLMP) were 22 in group 1 and eight in group
2, accounting for 12.0% and 8.5%, respectively. PUNLMP
was excluded from the incidence of benign tumors since
these lesions fall under a borderline by a pathophysiologic
taxonomy [8]. Non-neoplastic lesions were detected in 55
cases, noninvasive urothelial neoplasms in 30 cases, mes-
enchymal and other tissue lesions in nine cases, and others
in 70 cases. A total of 55 cases of non-neoplastic lesions
comprised 14 cases of Brunn nest (25.5%), followed by nine
cases of cystitis glandularis (16.4%), eight cases of squa-
mous metaplasia (14.5%), and seven cases of urothelial hy-
perplasia (12.7%). A total of 30 cases of noninvasive urothe-
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lial neoplasms comprised 15 cases of inverted papilloma
(50.0%), followed by 10 cases of urothelial dysplasia (33.3%)
and five cases of urothelial papilloma (16.7%). In the group
of others, most tissues were not urothelial tissues, such as
prostate tissues, necrotic tissues, and inflammatory tissue,
or they could not be classified into the above categories.
Except the groups of cystitis and others, the most common
form of benign bladder tumor was inverted papilloma (14
cases, 18.7%) in group 1 and Brunn nest (5 cases, 26.3%) in
group 2. With respect to the histological characteristics of
group 1 and group 2, the incidence of cystitis was higher
in group 2 (64/184 [34.8%] vs. 50/94 [53.2%], p<0.001) and
the incidence of non-neoplastic lesion was higher in group
1(44/184 [23.9%)] vs. 11/94 [11.7%], p<0.001). In addition,
there was no difference in the incidence of noninvasive
urothelial neoplasm between the two groups (22/184
[12.0%] vs. 8/94 [8.5%)], p=0.86) (Table 1). Among the 285
patients who underwent TURBT on two or more occasions,
the number of patients who were diagnosed with a benign
bladder tumor on both TURBT procedures was four, the
number of patients who were diagnosed with a benign
bladder tumor on the first TURBT but were diagnosed with
a malignant tumor on surgery later was 16, and the num-
ber of patients who were diagnosed with bladder cancer on
the first TURBT but were diagnosed with a benign bladder
tumor later on surgery was 55.

Discussion

Various types of benign bladder tumors are already known,
such as inverted papilloma, Brunn nest, and urothelial
papilloma (Fig. 1) [8]. Many reports, such as case reports,
focusing on pathological outcomes have documented
each histological type in various ways (Fig. 2). However,
there is a lack of adequate data on the prevalence of benign
tumors found in all bladder tumors. In the present study,
the frequency of benign bladder tumors after TURBT was
17.1%, and the incidence was higher in suspicious recur-
rent lesions than in primary bladder tumors by almost
2-fold (27.4% vs. 16.0%). The most common among all
benign tumors in the present study was the cystitis group,
which included polypoid-papillary cystitis and follicular
cystitis. It may be difficult to distinguish such lesions from
many papillary urothelial neoplasms and they account for
a large proportion of cases in which TURBT is performed

Table 1. Prevalence of histological types in each group

Variable Group 1 Group 2  p-value
Non-neoplastic lesions (n=55)

Urothelial hyperplasia 7 4

Brunn nest 14 5

Cystitis cystica 5 2

Cystitis glandularis 9 0

Squamous metaplasia 8 0

Malakoplakia 1 0

Sum, No. (%) 44(239) 1 (1.7) <0.001
Cystitis (n=114)

Acute/chronic cystitis 21 20

Non-specific cystitis 22 16

Eosinophilic cystitis 8 5

Polypoid cystitis 4 3

Florid proliferative cystitis 3 0

Follicular cystitis 3 2

Hemorrhagic cystitis 1 0

Interstitial cystitis 1 0

Denuding cystitis 1 0

Granulomatous cystitis 0 4

Sum, No. (%) 64 (34.8) 50(53.2) <0.001
Noninvasive urothelial neoplasms (n=63)

Urothelial papilloma 1 4

Urothelial dysplasia 7 3

Inverted papilloma 14 1

PUNLMP 26 7

Sum, No. (%)" 22(120) 885 086
Mesenchymal and other tumors (n=9)

Myofibroblastic lesion 3 0

Paraganglioma 1 0

Smooth muscle tumors 1 0

Neurofibroma 1 0

Vascular tumors 2 0

Lymphoma 1 0

Sum, No. (%) 9 (0.5) 0 -
Others (n=70)

Sum, No. (%) 45(24.5)  25(26.6) -

Total sum (n=278)" 184 94

Group 1: primary bladder tumors, Group 2: recurrent bladder tumors.
PExcept papillary urothelial neoplasm of low malignant potential (PUNLMP).

and these lesions mimic a bladder tumor. If what a urolo-
gist has found on cystoscopy is close to an inflammatory
lesion, pathologists should hesitate to diagnose the lesion
as urothelial neoplasia [9]. Although it is difficult to histo-
pathologically differentiate PUNLMP, urothelial dysplasia,
and urothelial papilloma from each other, since their re-
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Fig. 1. Various cystoscopic findings of benign bladder tumors. (A) Brunn nest, (B) cystitis glandularis, (C) eosinophilic cystitis, (D) inverted
papilloma, (E) urothelial dysplasia, and (E) urothelial hyperplasia.

currence and progression are different from each other, it
is important to distinguish these lesions while diagnosing
them [10,11]. In the present study, the rate of PUNLMP was
reported to be 12.0% in group 1 and 8.5% in group 2. In the
present study, PUNLMP was excluded from the investiga-
tion of the frequency of benign tumors since PUNLMP has
the characteristics of a borderline tumor in light of the fact
that Bobjer et al. [12] have reported that PUNLMP has a
recurrence rate of 21%, Maxwell et al. [13] have also once
reported a long-term recurrence rate of 20%, and Jones
and Cheng [14,15] have argued that PUNLMP should be
reclassified as low-grade carcinoma because its recurrence
rate is high although its progression to invasive carcinoma
is extremely rare. When a benign bladder tumor has an as-
pect of a papillary mass, it can be identified in an imaging
study, such as ultrasonography or computed tomography,
in which case TURBT is performed after checking the mass
on cystoscopy. However, in the case of no visible mass in
an imaging study, the cystoscopic finding is usually flat,
edematous and inflammatory lesion. Thus, the cystoscopic
finding is important to decide whether to perform TURBT
or not. It can also depend on the urologist’s experience.
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The more the TURBT is performed actively, the further the
incidence of benign lesions, such as cystitis, may increase,
which may lead to unnecessary TURBT procedures caus-
ing an increase in the overall medical costs. In the present
study, the percentage of cystitis was higher in recurrent le-
sions than in primary bladder tumors (34.8% vs. 53.2%). It
will be possible to reduce unnecessary TURBT procedures
when the indications for TURBT are well established in the
lesions suspected of showing recurrence. In a study by Her-
nandez et al. [16], it was decided to perform interventions,
such as TURBT, during active surveillance of low-grade
bladder carcinoma, if there were tumor-related symptoms,
hematuria, progressive suspicious lesions, malignant cells
on urine cytology, or an increased number of tumors. With
respect to the lesions suspected of showing recurrence,
which are found during the follow-up of bladder carci-
noma, since cystoscopic findings of recurrence can show
discrepancy between urologists and may depend on the
experience of the urologist, each urologist may have a dif-
ferent opinion on whether or not it is a case of suspected
recurrence. Traditionally, bacillus Calmette-Guerin instil-
lation is known to cause granuloma, but as the surgeon’s
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Fig. 2. Various pathologic findings of benign bladder tumors (hematoxylin and eosin stain). (A) Brunn nest (x200), (B) cystitis glandu-
laris (x100), (C) eosinophilic cystitis (x200), (D) inverted papilloma (x100), (E) urothelial dysplasia (x400), and (E) urothelial hyperplasia
(x200).

experience increases, it is not analyzed separately because
it can be sufficiently distinguished cystoscopically. In the
case of a urologist with accumulated experience, active
surveillance of suspected lesions may reduce unnecessary
TURBT procedures. In addition, if office fulguration is pos-
sible in an out-patient clinic, as reported by Soloway [17], it
can reduce cumbersome anesthesia, hospitalization, and
surgery; in which case, since TURBT for suspected lesions
during follow-up can decrease, the frequency of benign
bladder tumors that recur during follow-up can also be
reduced. The authors have reported that the frequency of
benign bladder tumors has increased after the introduc-
tion of a high-definition flexible cystoscopy system using
narrow-band images. We believe that benign lesions were
increased temporarily as suspected lesions could be found
more easily because higher resolution images could be
viewed using the technique [18]. However, as our expe-
rience increased, we have tried to reduce unnecessary
TURBT procedures by active surveillance if there is no

change cystoscopically. In the present study, the data of
three experienced surgeons were utilized and there was
a limitation as standardization was not achieved for each
surgeon since there was no agreement on the opinions
on a recurrent lesion. However, in the study by the BIAS
study group, they reported similar results; a considerable
percentage of 32.8% in the case of a short-term follow-up
and that 19.2% in the case of a long-term follow-up [6,19].
These results did not show many differences from those in
the present study.

In conclusion, the probability of a benign lesion during
TURBT surgery was 17.1%, among which cystitis was the
most common. In the case of TURBT for recurrent lesions,
the frequency of benign tumors was higher than that of
primary benign bladder tumors, and the frequency of cys-
titis was significantly higher than that of primary benign
tumors. In primary benign bladder tumors, although the
frequency of non-neoplastic lesions was higher, there was
no difference in the incidence of noninvasive urothelial
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neoplasm between the two groups.
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