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Abstract

Leiomyoma of the urinary bladder is a rare benign neoplasm. We re-
port here a unique case of leiomyoma of the urinary bladder in an 
82-year-old man. In the urinary bladder, transitional epithelium over-
lying the submucosal leiomyoma was accompanied with dysplastic 
changes. Morphological features of the leiomyoma and urothelial 
dysplasia including cytological characters are shown. Furthermore, 
the possible relationship between two lesions is also discussed. Pre-
sent authors speculated that papillomatous nodule caused by the sub-
mucosal leiomyoma induced persistent erosive changes which led to 
creation of newly dysplastic cells through cellular regeneration fol-
lowing epithelial damage.
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Introduction

Leiomyoma is a benign circumscribed neoplasm occurring 
anywhere in the body. Urinary leiomyoma is a rare mesenchy-
mal neoplasm accounting for < 1% of all bladder tumors [1, 
2]. Histologically, the tumor is composed of well differentiated 
smooth muscle cells showing low cellularity with minimal or 
absent cytological atypia. As clinical features of leiomyoma 
of urinary bladder are rare, most tumors are detected inciden-
tally during cystoscopy or radiological studies performed for 
other reasons, but some patients present with obstructive and 
irritative symptoms [3]. Obstructive symptoms are suggested 
to occur due to a ball-valve effect of a pedunculated tumor 
[4]. Recent reports of benign and malignant tumors of smooth 

muscle cells describe the current state of knowledge and the 
role of adjuvant therapy [5-8]. Significant trend for TP53 and 
RB1 mutations in leiomyosarcoma has been reported [5].

Meanwhile, urothelial dysplasia has appreciable cytologi-
cal and architectural cytological features that are believed to 
be preneoplastic but fall short of the diagnostic threshold for 
urothelial carcinoma in situ [9]. Urothelial dysplasia is not 
well studied because it is rarely described de novo and is not 
typically recorded. Urothelial dysplasia harbors critical chro-
mosome 9 deletion followed by TP53 and/or RB1 mutations 
[10, 11]. An interesting report on natural history of urothelial 
dysplasia without previous or concurrent urothelial dysplasia 
in situ described that significant risk for progressing to urothe-
lial carcinoma in situ and invasive urothelial carcinoma (19% 
of cases with follow-up intervals ranging 6 months to 8 years) 
[12]. Urothelial dysplasia is often clinically silent. Patients 
most commonly present with symptoms relating to an associ-
ated papillary or invasive carcinoma [12].

Presently, we report an interesting case of submucosal 
leiomyoma associated with dysplasia of surface epithelium of 
the urinary bladder. Since the correlation between the subepi-
thelial mesenchymal tumor and epithelial neoplastic changes 
is poorly understood, this case seems to be quite important for 
understanding two lesions of epithelial as well as subepithelial 
neoplasms.

Case Report

An 82-year-old man was referred to the Department of Urology 
of our hospital (Tokushukai Hospital) for a careful inspection. 
The patient had been notified of having microscopic hematuria 
in a routine health examination. He smoked 20 cigarettes/day 
from the age of 20 until 37 and drank beer 180 to 360 mL of 
sake/day. He had no constitutional symptoms except hyperten-
sion. His father died of lung cancer. Computed tomography 
(CT) examination of the urinary bladder displayed no clear 
abnormality.

In the urinary cytology, clusters of atypical urothelial deep 
cells with increased nuclear/cytoplasmic (N/C) ratio suggest-
ing urothelial dysplasia (low-grade intraurothelial neoplasia) 
were recognized (Fig. 1). Macroscopic examination through 
the transurethral cystoscopy revealed a papillomatous nodule 
(1.0 × 1.5 cm) in the left side of the bladder. Transurethral cys-
toscopy with partial resection was performed. Histological ex-
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amination of the resected tissue demonstrated a circumscribed 
lesion, which was hypocellular and was composed of bland 
spindle cells arranged in well-formed fascicles. The lesion was 
diagnosed as a leiomyoma with size of 380 µm in diameter 
(Fig. 2). The surface epithelium above the leiomyoma was thin. 
Neighboring epithelium exerted characteristics of urothelial 
dysplasia with loss of the perpendicular arrangement, minimal 
degree of nuclear enlargement and irregularity including over-
lapping. Umbrella cells were absent. Furthermore, there was 
no clear chronic inflammatory infiltrate in the mucosa (Fig. 3). 
Both of nuclear p53 expression and Ki-67 proliferation index 
in the urothelial dysplasia were > 50% (Fig. 4).

Discussion

Leiomyoma is regarded as the most common benign mesen-
chymal neoplasm of the urinary bladder. It is also reported that 
the tumor has female predominance, and women making up to 
76% of the patients [3]. There is also a wide patient age range 
at diagnosis (from 21 to 80 years) [1]. Regarding the size of the 
urinary leiomyoma, they tend to be 2 to 25 cm [1]. Compar-
ing these documents, present case (82 years, male, 380 µm) 

may be unusual. Leiomyomas of the urinary bladder are clas-
sified into three groups based upon the location of the lesion 
which include 1) intravesical; 2) intramural; 3) extra-vesical 
leiomyoma of the urinary bladder [13]. The present case be-
longs to group 1. For the present case, microscopic hematuria 
was found occasionally. The hematuria is suggested to relate 
to the erosive changes of the surface epithelium. It is assumed 
that the submucosal leiomyoma continuously pushed up the 
surface epithelium, hence generated the erosions which were 
consistent above the neoplasm. In this case, higher values of 
nuclear p53 expression and Ki-67 proliferation index were 
present. Such evidence showing higher activity for nuclear 
proliferation clearly supports dysplastic nature of the surface 
mucosa together with the morphological properties of the epi-
thelial overlying the myoma.

The reasons for the occurrence of epithelial dysplasia 
being a potent precursor lesion of urinary carcinoma are un-
known. Regarding etiology of urinary bladder cancer, heredi-
tary as well as environmental factors and other factors such as 
chronic inflammation have been implicated. So far as we are 
concerned, no reports regarding the relationship between leio-
myoma and dysplasia of the surface epithelium of the urinary 
bladder have been documented. Certainly, the coexistence of 
both lesions may be coincidental. However, it may be also 

Figure 1. Urinary cytology showing a cluster of atypical urothelial cells 
with increased nuclear/cytoplastic ratio and grooved nuclei (Papanico-
laou stain, scale bar = 10 µm).

Figure 3. Histology of the surface epithelium with characteristics of 
urothelial dysplasia. The figure illustrates the loss of the perpendicular 
arrangement and nuclear abnormality such as enlargement, overlap-
ping or eccentric style (hematoxylin and eosin stain, scale bar = 20 
µm).

Figure 4. High nuclear p53 expression (> 50%) is present in the dys-
plastic urothelial epithelium (immunohistochemistry of p53, scale bar 
= 20 µm).

Figure 2. A round nodule of leiomyoma with histological features of 
fascicles of spindle-shaped cells with fusiform nuclei and eosinophilic 
cytoplasm. Overlying epithelium with erosive changes is present (he-
matoxylin and eosin stain, scale bar = 50 µm).
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possible that papillomatous nodule caused by the leiomyoma 
induces persistent erosive changes which lead to creation of 
newly dysplastic cells through cellular regeneration. Ahn et al 
[14] described a case with epithelial lesion of severe dyspla-
sia overlying a small leiomyoma in esophagus. Accordingly, it 
may be reasonable that submucosal leiomyoma has a relation 
to the occurrence of epithelial dysplasia.

Finally, we reported a rare case of concurrent occurrence 
of urothelial dysplasia and urinary bladder leiomyoma. This 
case suggests the gap of current state of knowledge about 
urothelial dysplasia and urinary bladder non-epithelial neo-
plasm, with a particular focus on concurrent growth of two 
lesions. Since both lesions may have similar gene mutations, 
such as TP53 and RB1 [5, 10, 11], future therapeutic strategies 
against these two lesions should be directed at targeting the 
main genetic drivers of oncogenesis.
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