1498

Open Veterinary Journal, (2023), Vol. 13(11): 1498-1503
ISSN: 2226-4485 (Print)
ISSN: 2218-6050 (Online)

Case Report
DOL: 10.5455/0VJ.2023.v13.il1.15

Submitted: 29/08/2023 Accepted: 24/10/2023 Published: 30/11/2023

A case series of urinary bladder rhabdomyosarcoma in seven dogs
Alessio Pierini'** (), Maria Carla Criscuolo'? (&), Roberta Caccamo®*, Enrico Bottero*, Andrea Campanile*, Guido
Pisani?, Veronica Marchetti! (2 and Elena Benvenuti*

'Department of Veterinary Sciences, Veterinary Teaching Hospital “Mario Modenato,” University of Pisa, Pisa, Italy
2Centro Veterinario Dott. Pisani-Carli-Chiodo, Luni Mare-Ortonovo, Italy
3Department of Animal Pathology, School of Veterinary Medicine, University of Turin, Torino, Italy
‘Endovet Professional Association, Roma, Italy

Abstract

Background: Juvenile urinary bladder rhabdomyosarcoma (ubRMS) is a known entity; however, literature regarding
its clinical behavior and endoscopic features is scarce. The aim of this study was to describe clinical and endoscopic
features, and outcomes of ubRMS in dogs.

Case Description: Dogs undergoing transurethral endoscopy and with a histological diagnosis of ubRMS were
retrospectively collected. Seven dogs with a median age of 18 months (range 632 months) were included in this
retrospective, multicenter, and descriptive study. Median tumor size was 58 mm (range 30—-65 mm), and tumor location
was bladder neck in three cases, trigone in two cases, and bladder body in two cases. Two dogs had monolateral
ureteral obstruction. Two dogs presented with regional lymphadenopathy and one dog had lung lesions suggestive
of metastatic disease. A grape-like mass was reported in four cases and solid in two, with variable consistency (two
friables, two firms, and two not reported). Tumor treatments included surgery in three cases, surgery, and adjuvant
doxorubicin in one case, and palliative therapy in three cases. The overall median survival time (ST) was 45 days.
STs were shorter (range 20—45 days) for dogs treated with palliative care than for dogs treated with curative-intent
treatment (range 70—120 days).

Conclusion: ubRMS should be considered as a differential diagnosis in young dogs presenting with bladder masses.
In this study, ubRMS confirmed its aggressive clinical behavior. Surgery and chemotherapy seem to increase STs but

the prognosis remains poor.
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Introduction

Rhabdomyosarcomas (RMSs) are the most common
malignant tumor of skeletal muscle in domestic animals
(Cooper and Valentine, 2017). RMS can also occur
in organs that normally lack striated muscle tissue
(Cooper and Valentine, 2017). In a retrospective review
of 20-year collected records at Cornell University,
only 14 of the 58 presumed skeletal muscle tumors
of approximately 83,000 cases of neoplasia were
confirmed by immunohistochemistry as RMS (Cooper
and Valentine, 2017).

Urinary bladder tumors are relatively uncommon in
dogs, accounting for 2% of all canine neoplasms.
Among these tumors, transitional cell carcinoma is
the most represented (Knapp et al., 2014; Cooper and
Valentine, 2017), while RMS is extremely rare (Cooper
and Valentine, 2017). Only 2 of the 12 confirmed
RMS at Cornell University originated from the urinary
bladder (Cooper and Valentine, 2017).

Urinary bladder rhabdomyosarcoma (ubRMS) is rarely
reported in dogs. A comparative review of canine and
human RMSs reported 27 published cases of canine
ubRMS from 1968 to 2009 (Caserto, 2013). To the best
of the authors’ knowledge, no other canine RMS case
reports have been published since 2009 (Gerber and
Rees, 2009).

RMSs are histologically classified into three major
classes in both humans and animals: embryonal,
alveolar, and pleomorphic (Caserto, 2013; Cooper and
Valentine, 2017). Embryonal is further subclassified as
botryoid when specific characteristic gross appearance
and anatomic location are present. The term botryoid
refers to the grape-like masses protruding into a
mucosa-lined organ, such as the urinary bladder, which
is the most common location of botryoid RMS (Caserto,
2013; Cooper and Valentine, 2017).

UbRMS commonly occurs in dogs 2 years of age
or younger. Large-breed dogs are mainly affected,
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with Saint Bernards more represented (Kelly, 1973).
UbRMS is generally located in the trigone and may
also involve the urethra and/or ureters leading to
urinary obstruction, hydroureter, and hydronephrosis
(Kelly, 1973; Cooper and Valentine, 2017). Clinical
presentation of dogs with ubRMS overlaps with other
lower urinary tract diseases with hematuria and dysuria
most reported (Caserto, 2013).

Macroscopic appearance consists of a polypoid mass
with a grape-like and lobulated shape protruding from
the mucosa of the urinary bladder, with a firm or friable
consistency (Cooper and Valentine, 2017). For this
reason, ubRMS are generally classified as botryoid
RMS.

Metastatic rate, prognostic factors, treatment success
rate, and overall survival for dogs with ubRMS are still
little known as dogs are often euthanized shortly after
diagnosis (Kelly, 1973; Halliwell and Ackerman, 1974,
Van Vechten et al., 1990, Caserto, 2013).

Of 27 canine ubRMS reviewed by Caserto (2013), 6
dogs presented with metastases. The most frequent
sites of metastasis were regional lymph nodes, liver,
spleen, lungs, kidney, and mesentery. Other sites of
metastases included the ovary, skin, heart, adrenal
glands, and small intestine (Stamps and Harris, 1968;
Kelly, 1973; Van Vechten et al., 1990; Takiguchi et al.,
2002; Kobayashi et al., 2004; Gerber and Rees, 2009).
To date, no treatment seems to improve the prognosis
of ubRMS in dogs. Surgery failed to control tumor
progression because of the high risk of local recurrence
and distant metastases (Stamps and Harris, 1968;
Kelly, 1973; Van Vechten et al., 1990; Takiguchi et al.,
2002; Kobayashi et al., 2004; Gerber and Rees, 2009).
There is not much data available on chemotherapy’s
efficacy and rarely do dogs experience long survival
times (STs) when treated with a combination of surgery
and adjuvant chemotherapy (Van Vechten et al., 1990;
Senior et al., 1993; Saulnier-Troff et al., 2008).

The aim of this study is to describe the clinical
presentation, endoscopic appearances, and outcome of
ubRMS in a case series of dogs.

Case Details

In this multinstitutional retrospective study, cases
of canine ubRMS were searched for from medical
records between January 2013 and December 2020.
Dogs undergoing transurethral endoscopy and with a
histological diagnosis of ubRMS were included.
Information collected included signalment, body
weight, clinical signs, laboratory test results (blood
and urine analysis), imaging and endoscopic findings,
tumor size and location, histological diagnosis, type
of treatment, and outcome. Information on signs of
urinary tract occlusion, and loco-regional or distant
metastases was also collected. The presence of
metastases was assessed by ultrasound or CT although
no further cytological or histological investigations
were performed.

Urethral and urinary bladder endoscopy was performed
with rigid cystoscopy in female dogs (12 F and 30°,
working channel 6 F, Karl Storz®, Tuttlingen, Germany)
and flexible cystoscopy in male dogs (3 F and working
channel 4 F Karl Storz®, Tuttlingen, Germany). During
endoscopy, multiple biopsies of the target lesion were
collected under direct vision. Surgical biopsies were
performed at the clinicians’ discretion. Both endoscopic
and surgical biopsies were fixed in 10% neutral-
buffered formalin, processed routinely, and stained
with hematoxylin and eosin. Cytological smears were
collected by percutaneous ultrasound-guided fine-
needle aspiration from the tumors or by squash smears
using fresh endoscopy biopsies as previously described
(Riondato et al., 2014). Then, the slides were air-dried
and stained with rapid Romanowsky stain. Neither
cytological nor histological slides were reviewed for
the purpose of this study.

Treatments included palliative care, surgery (radical
with curative intent or marginal with tumor debulking
intent), chemotherapy, or a combination of these. Since
all dogs died from tumor-related causes, the date of
diagnosis, first progression, and death were collected to
calculate disease-free interval (DFI), time from surgery
to recurrence or relapse, time to progression (TTP),
time from diagnosis to local disease progression or
development of metastasis and ST, time from diagnosis
to death.

Data were shown as descriptive statistics. Continuous
parameters were shown as median and range.
Categorical parameters were shown as absolute and
relative frequency.

Clinical information, imaging, endoscopic and
pathological findings, treatment modalities, and
outcomes of the seven dogs included in the study are
shown in Tables 1 and 2.

Four dogs were female and three were male. All dogs
were sexually intact. Six dogs were purebred including:
two English setters, one Cane Corso, one French
Bouledogue, one German Shepherd, and one Jack
Russel Terrier. The last was a mixed-breed dog. The
median age was 18 months (range 6—-32 months) and
the median weight was 17.5 kg (range 6.5-33 kg).

All dogs presented urinary disorders including dysuria
(6/7), hematuria (5/7), urgency (2/7), and vesical
tenesmus (2/7). One dog had hyporexia and another
had rectal tenesmus.

Before endoscopy, dogs received nonsteroidal anti-
inflammatory drugs (3/7) and/or antibiotics (6/7) with
no improvement of clinical signs.

Median tumor size was 58 mm (range 30—65 mm), and
tumor location was bladder neck in three dogs, trigone
in two dogs, and bladder body in two dogs (Table 2).
Both dogs with trigone location had indirect signs of
urinary obstruction: one dog showed pyelectasia while
the other showed hydroureter. Computed tomography
revealed regional lymphadenopathy in two dogs and
multiple pulmonary metastases in one of them.
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Table 1. Clinical information, imaging findings, and endoscopic appearances of juvenile ubRMS at the time of diagnosis.

Signalment and clinical signs Imaging findings Endoscopy
Body . Ureteral
Case Breed Sex weight Age Complaints Location Size Other Sha;{e and papillae
number (months) (mm) consistency .
(kg) involvement
Dysuria,
French hematuria, . Monolateral . Yes
! Bouledouge LHGZREl 1 vesical Trigone 60 pyelectasis SEeAis (bilateral)
tenesmus
English Dysuria, Dorsal Solid and
2 Setter 610 21 12 hematuria  body 60 - firm No
Dvsuria Inguinal and
3 German Male 33 B uryenc ’ Bladder 65 x 58 medial iliac Grape-like No
Shepherd geney, neck x 28 lymphadenopathy, and friable
hyporexia .
lung metastasis
Dysuria, Dorsal 58 x 57 Solid and
4 Cane Corso Female 25 6 e x28 " firm No
5 Jack Russel Female 6.5 13 Hematuria, Bladder 30 Regional St No
Terrier urgency neck lymphadenopathy
Dysuria,
Mixed- vesical ~ Diadder 54, 93 Not Not
6 Male 17.5 26 neck and - . .
breed and rectal x 20 applicable  applicable
urethra
tenesmus
English Dysuria, . Monolateral Grape-like Yes
7 Setter Gt 24 hematuria Trigone 30 hydroureter and friable  (bilateral)

Table 2. Pathological findings, treatment modalities, and outcomes of the seven dogs with juvenile ubRMS were included in the study.

Histology Treatment
Recurrence/

Case Morphological rogression DFU/ ST
Cytology . P . g MC IHC Margins  Surgery  Chemotherapy prog TTP
number diagnosis (local/ @) (days)

distant)) y
Spindle cell <1/ Yes
1 NA tumor HPF* (desmin) NA No No NA NA 20
Suspected .
2 spindlecell RMS NR No  NR Yes No Distant 45 70
(radical) (lung)
tumor
... Embryonal Local and
3 Neutrophll.lc RMS, mixoid 3 No Incomplete Yes . No distant 20 20
inflammation . HPF* (debulking)
variant (lung)
... Embryonal .
g NUEHHE oot GHdh No | Coaplke O No Distant 60 70
inflammation el (radical) (peritoneal)
Neutrophilic
s  inflammation p o= iRMS Low No  NA No No NA NA 45
and urothelial
cells
. up to
¢  Spindiecell - Embryonal 10/ No Tncomplete L. Yes . Local 113 120
tumor RMS HPF* (radical)  (doxorubicin)
Neutrophilic
inflammation Undifferentiated _.. Yes
7 and urothelial round cell tumor & (desmin) NA No No NA NA 30
cells

*400x magnification.

DFI: disease-free interval; HPF (high-power field); IHC: immunohistochemistry; MC: mitotic count; NA: not applicable; NR: measure not
reported; RMS: rhabdomyosarcoma; ST: survival time; TTP: time to progression.
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An obstructive urethral mass did not allow endoscopic
examination of the urinary bladder in one case (number
6). Both dogs with indirect signs of ureteral occlusion
showed bilateral ureteral papillae involvement at
endoscopic examination. Four of six endoscopically
evaluable tumors appeared as grape-like shaped masses
(Fig. 1) and two as solid, and sessile masses. Both latter
were located dorsally on the bladder body. The grape-
like shape was associated with a friable consistency,
while solid and sessile masses resulted in firmness.
The cytological examination was performed in six
cases but failed to diagnose RMS in four cases. In two
cases an atypical spindle cell population was observed,
suggesting mesenchymal origin. Histological diagnosis
of RMS was reported in five of seven cases. Two cases
were classified as round cell tumors and not further
classified as spindle cell tumors at morphological
examination and as RMS after immunohistochemistry
(desmin +). Mitotic count was reported in six of seven
cases and resulted low in two cases and a high in four
(Table 2).

One dog received radical surgery and adjuvant
doxorubicin, two dogs received radical surgery, one
received debulking surgery and three dogs received
palliative medications only (Table 2). Overall median
ST was 45 days (range 20—-120).

The present study confirms that ubRMS occurs rarely
in dogs, frequently in young dogs. Moreover, the dogs
included in the present study died soon after diagnosis
from causes related to tumor progression, confirming
that ubRMS is an aggressive tumor typically associated
with a poor prognosis.

In the authors’ opinion, the present study raised some
interesting points of discussion including tumor
appearance and treatment.

Discussion

UbRMSs are usually described as masses located in
the trigone and with friable consistency and grape-
like appearance, from which the term botryoid
(Cooper and Valentine, 2017). Differently, in the
present study ubRMSs were in the dorsal wall of
the urinary bladder in two cases (Case no. 2 and 4)
and they had firm consistency. The location of the
tumor allowed for a partial cystectomy with curative
intent; however, both dogs died shortly after due to
metastases.

The main limit of this study is that no
immunohistochemistry confirmed the skeletal muscle
origin in most cases but there are some reasons to
suppose that histological diagnosis of RMS was
correct for dogs included in this study. Non-RMS
urinary bladder sarcomas in dogs are described rarely
including several histological subtypes: fibrosarcoma,
osteosarcoma, hemangiosarcoma, leiomyosarcoma,
histiocytic sarcoma, lymphangiosarcoma (Seely
et al., 1978; Liptak et al., 2004; Olausson et al.,
2005; Amores-Fuster et al., 2011; Woldemeskel,
2017; Delaune et al., 2018; Michishita et al., 2020;
Townsend et al., 2020; Shigihara et al., 2021). In
comparison to ubRMS, other histological forms of
bladder sarcomas tend to occur in adult or older dogs.
However, an aggressive and metastatic fibrosarcoma
in a 14-month-old dog has been reported (Olausson

Fig. 1. (A and B): Endoscopic appearance of canine ubRMSs: grape-like shaped vascularized masses with pale pink color and

friable consistency. The arrow indicates tumor ulceration.
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et al., 2005). The tumor was described as a
multilobulated firm mass involving the bladder neck,
microscopically classified as fibrosarcoma because
of the fibroblastic-like cell appearance with high
mitotic activity and vimentin expression. However,
no further antibodies were used to define the tumor
histotype. In the current study, all cases of ubRMS
occurred in dogs younger than 3 years. All five
morphological diagnoses of ubRMS included in the
present study showed atypical spindle cells frequently
with high mitotic activity. In the authors’ opinion, a
misclassification of ubRMS is unlikely even with the
lack of immunohistochemistry investigation due to
the lack of consistent literature on bladder sarcomas
other than RMS in young dogs.

Despite palliative or curative surgery, STs after tumor
resection have been reported to be short (4—8 weeks)
due to local recurrence or distant metastases (Kelly,
1973; Takiguchi et al., 2002).

The impact of adjuvant chemotherapy in ubRMS
treatment is still unknown. To the best of the author’s
knowledge, in literature, there are only two cases of
canine ubRMS treated with both radical surgery and
adjuvant chemotherapy (Van Vechten et al., 1990;
Senior ef al., 1993). One dog survived for 21 months
starting chemotherapy the day after surgery (four cycles
of doxorubicin on day 1 followed by cyclophosphamide
on day 3—6) (Senior et al., 1993). The other dog started
chemotherapy (doxorubicin and cyclophosphamide
IV on day 1 followed by vincristine on day 4) 46 days
after surgery because of local recurrence (Van Vechten
et al., 1990). This dog had progressive disease and was
euthanatized shortly after (ST 96 days).

The present study observed that the more aggressive
the treatment the longer the ST, as previously reported.
However, all dogs died relatively soon after diagnosis
confirming that ubRMS prognosis is poor.

There were several limitations in this study, including
its retrospective nature, the small number of dogs,
the absence of tissue biopsy review, and the lack
of immunohistochemistry in five of seven cases to
confirm the diagnosis of ubRMS. However, for this
latter point, the authors think that ubRMS was the
most likely differential diagnosis due to the dog’s
history, signalment, tumor location and appearance,
histopathological findings, and outcome, making
misclassification unlikely.

In conclusion, UbRMS should be considered as a
differential diagnosis in young dogs presenting with
bladder masses. The aggressive clinical behavior
associated with poor prognosis of ubRMS observed in
this study, may add useful information to clinicians in
the treatment decision-making processes. Moreover,
this study raises the need for wider multicenter studies
to deeply explore this rare and fatal disease.
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