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Introduction
Leiomyomas are benign smooth muscle tumors that 
have been documented in the reproductive tract, gastro-
intestinal tract and, uncommonly, the urinary bladder of 
companion animals.1–3 Urinary bladder smooth muscle 
tumors have been described in dogs,1,4–7 humans,8,9 
goats10 and cats.3,11,12 In human medicine, leiomyomas 
are described as smooth, well-circumscribed, vascular-
ized, homogeneous-to-heterogeneous textured masses 
of medium echogenicity located along the posterior 
wall/near the bladder neck.8,9 In dogs, the ultrasono-
graphic morphology of smooth muscle urinary bladder 
tumors has been described as either intraluminal or 
extraluminal cranial bladder masses with a homogenous 
hypoechogenic-to-mixed echogenic appearance.1,4–7 In 
those cases, no central Doppler flow was noted, the 
lesions had well-defined margins and a broad attach-
ment to the bladder wall.1,4 To our knowledge, the ultra-
sonographic appearance of urinary bladder leiomyomas 
has not been reported in cats.

The aim of this report was to describe the ultrasono-
graphic and clinicopathological findings of a bladder 
leiomyoma in a cat.

Case description
A 9-year-old indoor-only female spayed domestic short-
hair cat presented with a 6-month history of intermittent 
hematuria and inappropriate urination that was non-
responsive to cefovecin sodium injections (Convenia; 
Zoetis). The referring veterinarian performed an ultra-
sound of the urinary system and noted a 4 cm mass that 
occupied roughly 75% of the bladder lumen. A malignant 
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neoplasia or a hematoma were considered. Fine-needle 
aspiration of the mass was performed. The cytologic 
results were deemed inconclusive by a pathologist as 
only red blood cells with a few mixed leukocytes were 
present. A urinalysis could not be obtained.

Three months later, the patient presented to the Foster 
Hospital for Small Animals at Tufts Cummings School of 
Veterinary Medicine for further diagnostics and surgical 
excision. The cat’s only clinical signs were intermittent 
hematuria and pollakiuria.

On physical examination, the cat was euhydrated with 
normal vital signs. A rounded, firm, intra-abdominal 
mass was palpated in the region of the urinary bladder.

An abdominal ultrasound (Philips EPIQ 7G) with a 
linear 12-5 MHz transducer revealed a moderately dis-
tended urinary bladder filled with an ovoid, mixed 
echogenic mass that occupied approximatively 80% of 
the lumen. The cranioventral apical bladder wall was 
slightly deformed and ill-defined at the place of attach-
ment. The mass was poorly echogenic with faint linear 
hyperechoic striations extending from the center of the 
mass to the periphery (Figure 1a,b). On color flow 
Doppler, vascularization of the mass was noted at the 
apex of the bladder, and faint vessels were also present 
centrally along some of the subtle striations (Figure 1b). 
The differential diagnoses were leiomyosarcoma, leio-
myoma, urothelial cell carcinoma, fibrosarcoma or, less 
likely, polypoid cystitis. A hematoma was considered 
unlikely given the presence of vascularity.

A perioperative complete blood count, chemistry and 
coagulation panel were all within the reference intervals. 
A urinalysis was unobtainable given the inability to 
safely perform a cystocentesis. A partial cystectomy was 

performed the following day and the 4 × 5 cm ovoid uri-
nary bladder mass was fully excised (Figure 2a). The 
mass had a 1.5 cm attachment to the apex of the bladder 
(Figure 2b) and occupied most of the bladder lumen.  
The patient recovered uneventfully. To control the 
patient’s postoperative pain level, one intravenous injec-
tion of 0.01 mg/kg buprenorphine hydrochloride (PAR 
Pharmaceutical) was administered, and then 6 mg roben-
icoxib (Onsior: Elanco) was given PO q24h for 3 days.

Gross evaluation of the bladder specimen revealed a 
smooth, rounded, firm 3.5 × 5.0 cm mass originating 
from the apex of the bladder. The mass did not extend to 
the cut margin of the resection (Figure 3). After transect-
ing the mass, the internal texture appeared diffusely 
homogeneous (Figure 3).

The mass originated from the inner muscular portion 
of the bladder wall, extended into the submucosa and 
protruded into the lumen (Figure 4). The mass was com-
posed of neoplastic mesenchymal cells arranged in long 
interlacing bundles (neoplastic smooth muscle cells) with 
scant collagenous stroma between the cells (Figure 4). The 
neoplastic cells had indistinct margins, mild anisokaryo-
sis, wispy vacuolated-to-eosinophilic cytoplasm, a coarse 
chromatin pattern with 1–2 nucleoli and no mitotic fig-
ures. The overlying mucosa was focally ulcerated. The 
remaining submucosa was necrotic, likely due to pressure 
necrosis, with scattered hemorrhage and infiltration by 
neutrophils, and few lymphocytes and histiocytes. The 
diagnosis was a well-differentiated leiomyoma with no 
bacterial, fungal or viral inclusions seen microscopically. 
The mass was fully excised with narrow margins.

The patient was asymptomatic 8 months after the  
procedure, with no recurrent urinary signs.

Figure 1  (a) Longitudinal ultrasonograph of the urinary bladder with the large intraluminal bladder mass filling most of the 
lumen. (b) Longitudinal view of the bladder mass with color flow Doppler centered on the apical region. Several vessels extend 
from the apical bladder wall in the mass, suggesting that the mass originated from the apex
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Discussion
Ultrasound of the urinary bladder is useful in evaluating 
wall thickness, wall integrity and the presence of intralu-
minal changes such as cystoliths, cellular debris, lipid 
droplets, blood clots and neoplasms.7 Wall layering is 
not consistently visible, especially in a distended 
bladder.

Lower urinary tract manifestations such as hematu-
ria, pollakiuria, dysuria, stranguria, tenesmus and some-
times urinary incontinence can occur with urinary 
bladder neoplasms.13–16 Based on few reports in dogs 
with urinary bladder leiomyoma, lower urinary tract 
signs,1,4–6 tenesmus4 and constipation5 are listed, but 
some patients demonstrated no abnormal clinical 
signs.1,6 In our case and in previous reports on cats with 
smooth muscle bladder tumors, hematuria and pollaki-
uria were seen.3,11,12

As in this case, physical examination in cats with 
bladder masses may detect a palpable mass in the mid-
to-caudal abdomen. As highlighted in this case and 
others,14 if the mass is non-obstructive, the complete 
blood count and biochemical analyses are often normal. 
However, if the mass involves the urinary bladder 

papillae, a post-renal azotemia, as well as electrolyte 
derangements, may be present.5 Though not performed 
in this case, urinalysis is likely to show hematuria and 
proteinuria.

Urinary bladder tumors are rare in veterinary medi-
cine, constituting approximately 1–2% of neoplasia in 
dogs, and less in cats.13,14,17,18 The majority of these neo-
plasms are malignant, and at least 60% of those are of 
epithelial origin.6,14–16,19 The most documented malig-
nant urinary bladder neoplasm in dogs and cats is  
a urothelial cell carcinoma.13,16,18,20,21 Other report- 
ed bladder tumors are leiomyoma, leiomyosarcoma,  
adenocarcinoma, squamous cell carcinoma, lymphoma, 
rhabdomyosarcoma, fibrosarcoma, hemangioma and 
hemangiosarcoma.11,14,16,19,21

Between 0.5% and 10% of canine bladder masses are 
composed of mesenchymal cells; 5% of those arise from 
smooth muscle and at least 50% found in the literature 
are benign.14,22 In cats, we found three reports of bladder 
smooth muscle tumors: two were leiomyosarcomas and 
one was a leiomyoma.3,11,12

Urinary bladder leiomyomas can be intraluminal or 
extraluminal, expanding outward from the wall.4 In this 

Figure 2  (a) Intraoperative image of the bladder. The bladder was firm and filled by a large intraluminal mass. A large vascular 
network can be seen on the serosal surface of the bladder wall. (b) Transverse section of the mass that shows ulceration 
(arrow) near its point of attachment to the urinary bladder
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Figure 3  Gross anatomic section of the mass showing its 
homogeneous consistency

Figure 4  Urinary bladder leiomyoma. Magnification (× 5) 
of the leiomyoma (*) compressing the adjacent submucosa 
(white arrows) which contains areas of hemorrhage. 
Hematoxylin and eosin. Bar = 200 µm

case, the intraluminal mass originated from the inner 
longitudinal muscularis layer. The intraluminal vs extra-
luminal distribution of the tumor is of unclear etiology, 
though one could speculate that the expansive behavior 
is dependent on which primary layer of the tunica mus-
cularis it originates from.

The origin of canine smooth muscle bladder tumors is 
often at the mid-cranial apex;1,4,6,7 however, one report 

described unilateral hydroureter and hydronephrosis 
associated with obstruction of the ureteral papilla.5 In 
the limited number of reported feline cases of bladder 
leiomyosarcoma and leiomyoma, the lesions occurred at 
the cranial apex of the bladder3,11,12 and none of these 
tumors caused urinary obstruction.

The size of canine bladder leiomyomas in the litera-
ture varied from a diameter of 2.5 cm to 12 cm,1,6 and the 
clinical signs did not always correlate with tumor size. 
Canine leiomyomas have a hypoechoic-to-mixed echo-
genic appearance, with well-circumscribed, smooth  
margins.1,4–6 Our feline case displayed poor–mixed echo-
genicity and faint, peripherally radiating hyperechoic 
striations with a 1.5 cm point of attachment. On color 
flow Doppler, vessels were seen at the apical attachment. 
In canine bladder leiomyoma cases that report on vascu-
lature, no Doppler signals were detected in the lesion.1,4 
The utility of Doppler flow characteristics in the investi-
gation of neoplasia needs to be further investigated, espe-
cially as Doppler technology advances.

Differential diagnoses for intraluminal bladder tumors 
in cats include urothelial cell carcinoma, lymphoma, 
fibrosarcoma and leiomyosarcoma. Feline urothelial cell 
carcinoma is the most common cancerous bladder tumor. 
Their appearance is variable,13 though the majority exhibit 
complex echogenicity and tend to be well-vascularized, 
solitary, broad-based and locally-invasive masses that dis-
rupt wall layering.11,13,20 Urothelial cell carcinoma in cats 
can originate anywhere in the bladder, but commonly 
occurs at the mid-body to apex of the bladder,13 unlike in 
dogs where they tend occur at the trigone.13,20 Unlike the 
leiomyoma in this case, however, urothelial cell carcino-
mas often contain degrees of internal mineralization that 
alter the ultrasonographic uniformity.13

In cats, bladder lymphoma is rare and has been 
described as a multilobulated, poorly echogenic mass that 
deforms the contour of the bladder,7 and as a heterogene-
ous, broad-based, mural mass deriving at the trigone with 
evidence of serosal invasion.19 Fibrosarcoma of the feline 
urinary bladder is also rare and has been described on 
ultrasound as a vascular, mixed echogenic mass originat-
ing from the craniodorsal aspect of the bladder that dis-
rupts the normal bladder wall architecture.18,21

Differentiating leiomyoma from other malignant 
tumors based on imaging features is not possible and a 
definitive diagnosis requires histopathology.4 Though 
sampling the mass could help in differentiating between 
tumor types, it is not recommended because of the reported 
risk of cancerous cell seeding along a needle tract.23,24

Other differentials for non-tumoral bladder masses 
include polyploid cystitis and blood clots.20 Polyploid 
cystitis occurs more in dogs, and the intraluminal projec-
tions appear as irregularly marginated, moderately 
echogenic, pedunculated, cranioventral masses that are 
seen concurrently with an unevenly diffusely thickened 
bladder wall.7,25 Blood clots can also be confused with 
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bladder masses as they can appear as rounded-to-ovoid, 
inhomogeneous, poorly echogenic masses; however, 
they are easily differentiated by the lack of blood flow 
and their mobility, unless they are adhered to the epithe-
lial surface.7

Conclusions
To the best of our knowledge, this case report is the first 
to describe the ultrasonographic appearance of a feline 
urinary bladder leiomyoma. It appeared as an intralumi-
nal, poorly vascularized, semi-broad-based, poor–mixed 
echogenic, large space-occupying mass originating from 
the apex of the bladder. It should be added to the differ-
ential diagnosis list of urinary bladder masses in cats 
with chronic lower urinary tract clinical signs. Surgical 
resection alone can be a curative treatment.
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