
Arab Journal of Urology (2013) 11, 54–61
Arab Journal of Urology
(Official Journal of the Arab Association of Urology)

www.sciencedirect.com
ONCOLOGY/RECONSTRUCTION

REVIEW

Bladder leiomyoma: Presentation, evaluation and treatment
Nazih Khater *, Ghazi Sakr
Rafik Hariri University Hospital, Division of Urology, American University of Beirut, Beirut, Lebanon
Received 22 October 2012, Received in revised form 21 November 2012, Accepted 21 November 2012

Available online 25 December 2012
*

of

L
E

(N

Pe

20

ht
KEYWORDS

Bladder;
Leiomyoma;
Benign tumour;
Diagnosis

ABBREVIATIONS

US, ultrasonography;
TURBT, transurethral
resection of the blad-
der tumour
Corresponding author. Add

Urology, American Univer

ebanon. Tel.: +961 3885886.
-mail addresses: dr_naz

. Khater).

er review under responsibilit

Production an

90-598X ª 2012 Arab Assoc

tp://dx.doi.org/10.1016/j.aju.2
ress: De

sity of B

ih@hotm

y of Ara

d hostin

iation of

012.11.0
Abstract Background: Bladder leiomyomas are benign mesenchymal neoplasms
and very rare urinary tumours that represent <0.5% of all bladder tumours, with
only 250 cases reported worldwide to date. The importance of recognising their char-
acteristic features, leading to their correct treatment, is fundamental. Therefore, we
reviewed reports of leiomyomas of the urinary bladder, their causes, clinical presen-
tations, imaging methods and surgical management, updated to 2012.

Methods: We retrospectively reviewed articles published in the USA, Europe and
Asia, from 1953 to date, using PubMed, Medscape, Medline and the several major
journals. We report areas of controversies and well-established guidelines.

Results: We reviewed 36 articles that confirmed, with a high level of evidence-based
medicine, that the male to female ratio is equal, the cause of bladder leiomyomas
remains unknown, and their most common presentation is obstructive uropathy;
endovesical tumours are the most common. Their radiological diagnosis can be made
by ultrasonography, computed tomography ormagnetic resonance imaging. Complete
surgical resection is a very effective treatment, associated with almost no recurrence.

Conclusion: In symptomatic patients a complete surgical resection can give a very
good outcome, with almost no recurrence.

ª 2012 Arab Association of Urology. Production and hosting by Elsevier B.V.
All rights reserved.
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Introduction

Mesenchymal tumours represent 1–5% of all urinary
bladder tumours [1,2]. Among these leiomyomas ac-
count for 35% and are the most common benign mesen-
chymal tumours in the bladder [3], and therefore
account for 0.43% of all bladder tumours [4]. Leiomyo-
mas of the urinary bladder are very rare neoplasms, with
only �250 cases previously reported [5].
by Elsevier B.V. All rights reserved.
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Table 1 The clinical presentations and chief complaints for

bladder leiomyoma.

Presentation and complaint % of patients

Women 70

Men 30

Obstructive symptoms 49

Irritative symptoms 38

Gross haematuria 11

Flank pain 13

Asymptomatic 19

Pregnant 5
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In 1929, De Berne-Lagarde [6] exhaustively reviewed
the literature and described 36 cases. After that, in 1953,
Campbell and Gislason [1] found 68 cases, and in 1986,
Knoll et al. [3] reviewed five cases of bladder leiomyo-
mas reported at the Mayo Clinic.

Even with the increased availability of high-resolu-
tion ultrasonography (US), CT and MRI, bladder leio-
myomas remain rare tumours. Previous data were
found on gender distribution, age, presenting symptoms,
optimal diagnostic tests, and treatment based on size
and location, but dating from many years ago. The pre-
vious reports seem to have limitations and shortcomings
for the selection criteria related to the surgical manage-
ment of these tumours, with areas of controversy lead-
ing to different management when several factors were
involved, e.g. the size, exact location, and the natural
evolution of these benign tumours.

At the American University of Beirut-Rafik Hariri
University Hospital we recently treated a patient with
a bladder leiomyoma, and subsequently reviewed in de-
tail previous reports, to describe the contemporary ap-
proach to this tumour [1,3,5,7–31].

Therefore, the objective of the present review was to
detail leiomyomas of the urinary bladder, their inci-
dence, epidemiology, aetiology, clinical presentation,
optimal diagnostic methods, and pathology, and to fi-
nally clarify the best therapies, as updated to 2012.

Methods

Between 1937 and 2012, the information assessed in-
cluded a thorough review of previous reports, including
36 articles published in the USA, Europe and Asia, on
leiomyomas of the urinary bladder. We provide the most
up-to-date information, in addition to well-established
guidelines. The information covered was retrieved from
the Annals of Internal Medicine, PubMed, Medscape,
Clinical Imaging, Histopathology, Urologia Internation-
alis, Archives of Surgery, JACS, AUA and Journal of
Urology Website, the BMJ, Scandinavian Journal of
Urology and Nephrology, Medline, and Springer Link.
We also included, for illustrative purposes, the US and
CT findings of the patient recently treated in our medi-
cal centre for bladder leiomyoma.

Results

Incidence, epidemiology and aetiology

Bladder leiomyomas have been shown to have a similar
incidence in men and women [3], although some authors
have reported a female preponderance [13] related to a
more frequent use of pelvic US in females [4].

In the series of 37 patients reviewed by Goluboff et al.
[32], 26 were women (70%) and 11 were men; the mean
(range) age was 44 (11–75) years.
The aetiology of these benign tumours is still un-
known. It has been speculated that bladder leiomyomas
might arise from either chromosomal alterations [4],
hormonal disturbances, repeated bladder wall and
detrusor infection, perivascular inflammation or dyson-
togenesis [32].

Clinical presentation

Patients with bladder leiomyomas can be asymptomatic,
but the majority present with obstructive symptoms
(49%), irritative symptoms (38%) and haematuria
(11%) [32]. In the 37 patients reviewed by Goluboff
et al. [32] 14 (38%) who had irritative voiding symptoms
presented with burning sensation, dysuria and urgency;
18 (49%) who had obstructive voiding symptoms pre-
sented initially with acute urinary retention, a weak
stream, a sensation of incomplete emptying, and urinary
frequency. Four patients (11%) presented with gross
haematuria, five had flank pain that was found (later)
to be due to ureteric obstruction, and some patients
had several symptoms together. Seven patients (19%)
were asymptomatic, and that included two who were
pregnant; the lesions in asymptomatic patients were inci-
dentally diagnosed, during an evaluation for other com-
plaints (Table 1).

Leiomyomas are classified into three different loca-
tions, i.e. endovesical, intramural and extravesical.
Endovesical is the most common location and it corre-
sponds to 63–86% of cases, while intramural leiomyo-
mas are present in 3–7% and extravesical in 11–30%
[3,32].

In the office setting cystoscopy can be used and might
distinguish an intramural from an endovesical tumour.
Endovesical tumours are a result of the submucosal
growth of the leiomyoma, and was first described by
Campbell and Gislason [1]; they are usually polypoid
or pedunculated, while intramural bladder leiomyomas
are well encapsulated lesions and surrounded by the
bladder wall muscle.

The endovesical form will cause irritative or obstruc-
tive symptoms, and gross haematuria [33], resulting in a
relatively early diagnosis [4]. Small intramural tumours
are far less symptomatic.
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Diagnostic options

After cystoscopy, which is considered to be the best ini-
tial diagnostic tool, as reported by Goluboff et al. [32],
the radiological option is US, for which the findings
are very characteristic, mainly for endovesical leiomyo-
mas. They are homogenous smooth lesions with periph-
eral hyperechogenicity [5,8] (Fig. 1).

However, CT can be used to assess the location of
these tumours, and to differentiate between a fluid-filled
and a solid lesion, in addition to identifying its relation
to the surrounding structures (Figs. 2–4).

MRI can have a higher specificity for the mesenchy-
mal component of these tumours, and will delineate
their relation with the bladder wall and detrusor [9].
Leiomyomas on MRI have a low intensity both on
T1- and T2-weighted sequences, with a smooth periph-
ery, mimicking a uterine leiomyoma.

After injecting gadolinium contrast medium, many
patterns of enhancement might occur; some leiomyomas
will enhance homogeneously, while others will not
[2,10,11]. If there is a coexisting area of cystic degenera-
tion it will appear as a hyperintense signal on T2-
weighted images, and will not enhance with contrast
medium. In both cases, all imaging techniques can never
Figure 1 Bladder leiomyoma on pelvic US, showing a smooth

endovesical bladder lesion with peripheral hyperechogenicity

(yellow arrow).
exclude a malignancy, and therefore a tissue sample is
always needed, for histological studies and for the
appropriate therapeutic intervention.

In the series of 37 patients reported by Goluboff et al.
[32] IVU was used in 30 (81%) and in all patients
showed a smooth filling defect. Currently, IVU does
not seem to be included in the options in that particular
scenario, and is being progressively abandoned.

Histopathology

Histopathologically, leiomyoma of the urinary bladder
is composed of fascicles of smooth muscle fibres that
are separated by connective tissues. They are non-infil-
trative smooth muscle benign tumours with no mitotic
activity, cellular atypia or necrosis. On immunohisto-
chemistry they will have positive staining for smooth-
muscle actin and negative staining for Ki-67 (Fig. 5).

Therapies

Intramural tumours can be managed according to their
size and location. Small and easily accessible tumours
can be treated with transurethral resection of the bladder
tumour (TURBT), while unfavourable positioning and
difficulty in recognition might require segmental resec-
tion or laparoscopic partial cystectomy [34] (Table 2).

Treatment is determined primarily according to the
size and anatomical location of the tumours [35,36]. In
the review of Goluboff et al. [32], 62% of the patients
were treated with open resection, while 38% were trea-
ted with TURBT, similar to the present patient. In all,
18% of patients in the TURBT group required a reoper-
ation due to incomplete resection, while none required a
second procedure in the open group. There were no
recurrences, other than those that were most probably
residual tumour after TURBT, nor any malignant
degeneration, necrosis or haemorrhage of these lesions
[32].

Case profile

We recently treated a 41-year-old woman who presented
at our institution with a 7-week history of gross haemat-
uria, dysuria, and repeated episodes of left flank pain.
Her physical examination was normal. The laboratory
tests showed mild anaemia and a normal serum creati-
nine level. US of the kidneys and pelvis (Fig. 1) showed
a large bladder tumour, with left hydronephrosis, and a
smooth endovesical bladder lesion with peripheral
hyperechogenicity. The patient then had enhanced CT
of the abdomen and pelvis that showed a well-delineated
endovesical bladder tumour of 6 cm · 4.2 cm, arising
from the left posterolateral bladder wall (Fig. 2), also
visible on the coronal view (Fig. 3) and the sagittal view
(Fig. 4).



Figure 2 A bladder leiomyoma on CT of the abdomen and pelvis with intravenous contrast medium, showing a well-delineated

endovesical bladder tumour, 6 cm · 4.2 cm, arising from the left posterolateral bladder wall.

Figure 3 A bladder leiomyoma on CT of the abdomen and pelvis with intravenous contrast medium (coronal view), showing an

endovesical bladder tumour, arising from the left lateral bladder wall.
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The enhanced CT showed left hydronephrosis and a
left ‘extra-renal’ pelvis in the context of an obstructed
and dilated left pelvicalyceal system, due to the bladder
tumour located on the left lateral wall, and most proba-



Fig. 4 A bladder leiomyoma on CT of the abdomen and pelvis with intravenous contrast medium (sagittal view), showing an

endovesical bladder tumour.

Figure 5 Enhanced CT of the abdomen and pelvis showing left hydronephrosis and a left ‘extra-renal’ pelvis, due to the bladder

leiomyoma obstructing the left ureteric orifice.
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Table 2 Therapeutic options for bladder leiomyoma.

Option Treatment

TURBT

Open surgery Simple enucleation

Partial cystectomy

(open, laparoscopic, robotic)

Cystoprostatectomy

(open, laparoscopic, robotic)

Conservative
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bly obscuring the left ureteric orifice (Fig. 6). She under-
went an uneventful TURBT and the pathology was as-
sessed as ‘bladder leiomyoma’ (Fig. 5).

Discussion

Leiomyomas of the urinary bladder, although rare, are
the most common benign mesenchymal tumours of the
bladder [3,5]. It was initially thought that bladder leio-
Figure 6 Histopathological studies show that there is a proliferation

and fibres (haematoxylin and eosin, x), with no evidence of mitotic cha

negatively for Ki-67 (B), but they are positive for smooth muscle stain
myomas occur equally in men and women and are
evenly distributed across age groups [1,7–9]. However,
recent series reported a female preponderance (70%)
[32], and this pathology affects those in their third to
sixth decades. The most common symptoms at presenta-
tion are obstructive (49%), followed by irritative (38%)
and haematuria (11%) [5,9,32].

Cystoscopy can show a characteristic bladder mass
with a smooth and regular mucosa. In some reports
the tumour was very large, sometimes up to 25 cm
[10], and the cystoscope could not be passed into the
bladder. In another case report the tumour could be
seen and was excised transvaginally [11].

Although, IVUwas often used in the past it is currently
being replaced byCTandMRI. IVUmight showahydro-
nephrotic kidney if the bladder leiomyoma is obscuring
the ureteric orifice, in addition to a smooth filling defect
in the bladder. US should be used initially and will typi-
cally detect a smooth-walled solid lesion with numerous
of spindle-shaped cells, in addition to an eosinophilic cytoplasm

nges or atypia (A). Leiomyomas of the urinary bladder also stain

ing (actin) (C).
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internal echoes and homogenous texture of medium ech-
ogenicity. Therefore, US has been reported as the most
sensitive and affordable of the diagnostic tests.

Fernandez et al. [11] compared several diagnostic
methods, including IVU, a voiding cysto-urethrogram,
transabdominal US, CT and transvaginal US for the
diagnosis of a leiomyoma of the bladder floor; transvag-
inal US provided the most accurate information about
the location of the mass and its relationship to adjacent
organs. Illescas et al. [14] found US to be better than
CT, based on the fact that US was better for assessing
this solid tumour, its submucosal location, and its rela-
tionship to adjacent organs, because US can analyse
multiple planes.

However, US currently seems to have been replaced
by three-dimensional CT and MRI for a better assess-
ment of the delineation planes and the sites of origin.
CT generally shows a smooth-walled bladder filling de-
fect with an attenuation coefficient of 25–50 Hounsfield
units. MRI shows an intermediate signal intensity on
T1-weighted images, giving good contrast compared
with the low-intensity signal of urine. On T2-weighted
images it gives areas of high and low intensity at the
same time, giving excellent contrast, as opposed to the
intermediate-low intensity of the bladder muscle, facili-
tating the diagnosis of an extravesical extension [15,16].

In the case report of Bramwell et al. [17], giant blad-
der tumours were detected, with a high suspicion of
malignancy, and therefore an angiogram was taken,
and the authors used preoperative embolisation of the
internal iliac arteries during the angiography. Some
authors previously described angiography as the only
test that enabled them to make a specific diagnosis
[10]. The vessels, in those cases, came from the internal
iliac arteries, had no signs of malignancy, such as para-
sitic blood supply, arterial invasion, necrosis or haemor-
rhage, and showed a smoothly outlined, highly vascular
lesion with dense capillaries and some corkscrew vessels,
which led them to the diagnosis of leiomyoma. Cur-
rently, angiography is no longer the standard of care
for the diagnosis of bladder leiomyomas.

In the series of Kabalin et al. [13] and Chavez and
Neto [19], among the 35 patients who had the bladder lei-
omyoma excised, only two had residual tumour and
needed a re-excision. This low re-intervention rate means
that regardless of the excisional method, bladder leiomy-
oma is adequately and easily treated, with almost no
recurrence when fully resected. The exact location, size,
extent and potential involvement of the ureters or
sphincter will determine which of these therapies is the
most appropriate. As a general rule, small endovesical
bladder leiomyomas can be treated by TURBT, but lar-
ger intramural or extravesical ones are treated by open
resection. It is mandatory to make sure that the ureteric
orifice will not be obstructed by any residual tumour that
initially caused potential hydronephrosis. Some surgeons
would advocate taking a retrograde pyelogram and
inserting a ureteric stent to avoid the postoperative local
oedema causing a persistent pelvicalyceal dilatation.

Leiomyomas of the urinary bladder share common
histopathological features with leiomyomas of the
uterus, i.e. round nodules, grey-white, with a spiral
appearance of smooth muscle fibres gathered in small
fascicles and separated by varying amounts of fibrous
connective tissue, and fewer than two mitotic figures
per high-power field [3].

The endovesical subtype is more common because it
bulges into the bladder, resulting in more symptoms
and causing the patient to seek medical attention. As
the endovesical site is the most common location, corre-
sponding to 63–86% of the cases, TURBT represents
the main treatment in almost 90% of cases, unless a
large intramural leiomyoma is encountered (3–7%) or
an extravesical one (11–30%) [3,32], requiring a wider
excision, like a partial cystectomy.

The pathophysiology of these lesions remains un-
known but four theories have been proposed: (1) Hor-
monal disturbances cause these tumours to develop;
(2) Dysontogenesis, e.g. embryonic rests of tissue resid-
ing in the bladder that transform into leiomyomas; (3)
Perivascular inflammation leading to metaplastic trans-
formation of the bladder vascular supply; and (4) Blad-
der musculature infection leading to inflammation and
the development of these benign tumours [20]. More
studies and research are needed to elucidate the mecha-
nism of their growth.

Conclusion

Leiomyoma of the bladder is an uncommon neoplasm
and despite that, a thorough history and careful physical
examination should be made when patients present with
a prolonged history of urinary tract symptoms. Women
seem to be more affected, and obstructive symptoms
predominate. There should be more innovations in re-
search to clarify the reason behind the female prepon-
derance, and to identify any possible genetic or
chromosomal defect that might be treated earlier before
a future clinical presentation.

Urologists should include a complete assessment,
including US, CT or MRI, that will determine the loca-
tion and local extension, whether endovesical, intramu-
ral or extravesical. As the endovesical is the most
common location, TURBT is the mainstay of therapy
for small endovesical bladder leiomyoma. If the tumour
is large and intramural or extravesical, a segmental
resection and partial cystectomy should be considered.
A better understanding of this disease in the future
might perhaps offer the patient a new intravesical agent
that will target these cells specifically.

Although urinary cytology studies are being used as
options for assessing transitional cell carcinoma of the
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urinary tract, they might be developed as new methods
that could be applied to bladder leiomyoma (although
benign), for screening, follow-up and perhaps to avoid
the sometimes unnecessary aggressive measures.

Surgical treatment, when the excision is wide enough,
is almost always very effective, leaving a very low recur-
rence rate, and with no symptoms, confirming the be-
nign nature of bladder leiomyomas and their excellent
prognosis.
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