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Abstract:

An eight year old, male entire Boxer dog presented with a 4-week history
of haematuria. Abdominal ultrasound identified a moderately dilated left
ureter from immediately distal to the renal pelvis to a focal stenosis at the
level of L5. Intravenous urography showed a diffusely tortuous proximal
left ureter with irregular contrast borders and focal stenosis distally. Left
uretero-nephrectomy was performed and histology of the left ureter
revealed a primary ureteral urothelial (transitional cell) carcinoma
infiltrating the ureteral wall. This is the first imaging description of a
primary ureteral urothelial carcinoma and only the second in veterinary
literature.
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Submission template for full cases

All case reports MUST be submitted online using this Word template. Please refer to the Hints and Tips
template so you know what to include in each section
o http://mc.manuscriptcentral.com/vetreccr
o You will be asked for more detailed information on submission where you can also upload
images, multimedia files, etc
o Further details are available in the Instructions for authors

For studies using client-owned animals the article must demonstrate a high standard (best practice) of
veterinary care and have informed client consent

You, your practice or institution must be a subscriber to Veterinary Record Case Reports in order to
submit. Subscribers can submit as many cases as they like, access all the published material, and re-use
any published material for personal use and teaching without further permission.
o For more information on rates and how to purchase your subscription visit
http://vetrecordcasereports.bmj.com/site/about/Subslanding.xhtml
o Contact your librarian, head of department or practice owner to see if your institution
already has a subscription

TITLE OF CASE Do not include “a case report”

Primary Ureteral Urothelial (Transitional Cell) Carcinoma in a Boxer dog.

SUMMARY Up to 150 words summarising the case presentation and outcome (this
will be freely available online)

An eight year old, male entire Boxer dog presented with a 4-week history of haematuria.
Abdominal ultrasound identified a moderately dilated left ureter from immediately distal
to the renal pelvis to a focal stenosis at the level of L5. Intravenous urography showed a
diffusely tortuous proximal left ureter with irregular contrast borders and focal stenosis
distally. Left uretero-nephrectomy was performed and histology of the left ureter revealed
a primary ureteral urothelial (transitional cell) carcinoma infiltrating the ureteral wall. This
is the first imaging description of a primary ureteral urothelial carcinoma and only the
second description of a primary ureteral urothelial carcinoma in veterinary literature.

BACKGROUND Why you think this case is important — why did you write it up?
Neoplasms of the urinary tract are commonly encountered, however they only account
for 0.5-1%" of all canine neoplasms and less than 2% of all malignant canine
neoplasms.”? The majority of these tumors originate in the urinary bladder, with primary
ureteral neoplasms being quite rare."

A number of primary neoplasms can affect the ureters. Over the past 40 years, 12
individual reports have been published, including fibroepithelial polyps, leiomyoma,
transitional cell papilloma, leiomyosarcoma, urothelial (transitional cell) carcinoma,
fibropapilloma, spindle cell sarcoma, giant cell sarcoma, mast cell tumour and a poorly
differentiated sarcoma.* " It is claimed that urothelial carcinoma is the most common
primary ureteral neoplasm,1 however to the authors knowledge, there has only been one
previous “brief communication” from 1980 outlining a primary ureteral urothelial
carcinoma.” The following discussion details the clinical, imaging and histopathological
findings of primary ureteral urothelial carcinoma in a Boxer dog.
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CASE PRESENTATION Presenting features, clinical and environmental history

An eight-year-old male entire Boxer dog presented to the University of Cambridge,
Queens Veterinary School Hospital (QVSH) with a four-week history of persistent
haematuria and lethargy. Abdominal radiographs taken at the referring practice, one
week after the onset of clinical signs and four weeks prior to presentation, were normal.
Neither cephalexin nor the combination of amoxicillin-clavulanic acid and meloxicam with
a urinary diet (Waltham Urinary Diet) had resulted in improvement of the haematuria.
The dog was thus referred for the investigation of the haematuria.

INVESTIGATIONS If relevant

On presentation, the dog was bright and alert. There was no pain or discomfort on
abdominal palpation. A complete blood count and biochemistry profile were
unremarkable. Urine sample collected via cystocentesis revealed haematuria (60
RBC/hpf; reference range 0-5), and a slightly elevated urine protein to creatinine ratio of
0.44 (reference range 0-0.4). No abnormality of the red blood cells and no nucleated
cells were seen. There was no growth on urinary culture.

Abdominal ultrasound was performed with a curved-linear (5-8 MHz) as well as a linear
(5-12 MHZz) transducer (Philips HDI 5000 Sono CT). The left ureter was found to be
abnormal (Fig. 1). The changes consisted of an increased size of both the ureteral lumen
and the ureteral wall. Changes started immediately distal to the renal pelvis and ended
at the level of the caudal lumbar spine. Immediately distal to the kidney, total ureteral
luminal diameter measured 13 mm, gradually thinning to 2.5 mm in the distal third of the
ureter. The ureteral contents were flocculent, swirling and the ureter followed a tortuous
path caudally. The walls were mildly hypoechoic and thickened, particularly proximally,
becoming normal in thickness distally. The ureter was actively contracting throughout
the study. Left kidney and urinary bladder were normal with normal “jets” of urine
entering the bladder.

The following day, the dog was anesthetised for an intravenous urogram (IVU). Survey
abdominal radiographs were normal. A Foley catheter was inserted into the urinary
bladder. The urine was removed and 2 mis/kg of room air was instilled via the Foley
catheter. A bolus of 2 mls/kg lohexol — 240 contrast medium (Omnipaque 240 mgl/mL,
GE healthcare, Oslo, Norway) was injected intravenously. The resulting nephrogram
phase of the IVU showed a normal, homogenous enhancement of both kidneys. The
pyelogram was normal. The ureterogram and cystogram phases showed a markedly
abnormal left ureter (Fig. 2 & Fig. 3). The ureteral lumen was moderately dilated (8-11
mm) starting immediately distal to the renal pelvis and extending to the level of the
caudal aspect of the 5" lumbar vertebra (L5). Multiple filling defects were present in the
contrast column giving it a highly irregular contrast outline. At the level of caudal L5, the
contrast column showed focal narrowing (1.3 mm). The ureteral wall was markedly
thickened at this level. Distal to this narrowing, the ureter continued a tortuous path with
an irregular contrast column and dilated lumen (6.5 mm) to the level of L6. Caudal to
this, the ureter remained dilated (2 mm), but the lumen appeared smooth all the way to
the trigone with no further abnormalities seen in the ureteral wall. This corresponded to
the ultrasonographic findings of a slightly dilated lumen distally but with the ureteral wall
appearing normal. The right ureter and trigone of the bladder were normal. A retrograde
urethrocystogram, which was performed 30 minutes after the initial IVU procedure, was
normal. Based on the imaging findings, the irregularly thickened ureteral wall appeared
to be the reason for the haematuria.

DIFFERENTIAL DIAGNOSIS If relevant
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There are multiple differential diagnoses for the haematuria this dog presented for. Prior
to ultrasound, these included urinary calculi, neoplastic disease, idiopathic renal
haematuria and pyelonephritis (as these can sometimes have a negative result on
urinalysis and no growth on culture). Other causes which had been ruled out or thought
much less likely due to initial bloodwork, urinalysis and history included a coagulopathy
(normal complete blood count), traumatic injury (no history of this), pharmaceuticals (no
history of use of drugs such as cyclophosphamide, the haematuria had commenced prior
to the use of NSAIDs). A lower urinary tract infection was also thought unlikely due to the
benign sediment and lack of growth of any bacteria on culture.

Post abdominal ultrasound and IVU/retrograde urethrogram, our primary differential
diagnosis was neoplasia of the ureter. No evidence of calculi or mineralisation was found
in any section of the urinary system. When coupled with the fact that no evidence of
renal pelvic enlargement was found, benign complete obstruction was considered
unlikely.

TREATMENT If relevant

The dog was re-admitted for left uretero-nephrectomy seven days after initial
presentation. Haematuria had been present consistently. A ventral midline coeliotomy
requiring a left parapreputial incision was performed and the abdomen was thoroughly
explored. The left kidney appeared normal. The left ureter was thickened and tapered as
it progressed caudally. The remainder of the abdomen was unremarkable. A standard
complete left ureteronephrectomy was performed. The patient recovered uneventfully
and was discharged on a five day course of meloxicam (Metacam®), 0.1 mg/kg, PO,
SID. The left kidney and ureter were submitted for histopathological examination.

Macroscopically, the left ureter had a pale pink and smooth serosal surface and was soft
to the touch. Proximally it measured 14 mm, from serosa to serosa, with the lumen being
irregularly dilated up to 13 mm, distally. The ureteral mucosa was cream coloured, soft,
markedly thickened in the areas of luminal dilation (5 to 9.5 mm thick microscopically),
and had an irregular and oedematous appearance (Fig. 4). The distal ureter, at the level
of the surgical margin, did not show gross changes. The left kidney and its renal pelvis
were normal.

Representative histopathological samples showed the urothelium of the ureter to be
effaced by a non-papillary and locally infiltrative urothelial carcinoma extending to the
subjacent lamina propria (Fig. 5). Most neoplastic cells exhibited moderately sized to
large intracytoplasmic vacuoles and eccentric nuclei or formed pseudoacini containing
eosinophilic homogeneous material, which stained positively with PAS and alcian blue
stains (acid polysaccharides), both classically associated with urothelial carcinomas.
Microscopically, neoplasic cells were present at the surgical margin of the distal ureter.
Samples from the left kidney demonstrated mild chronic membranous
glomerulonephritis. There was no evidence of neoplastic disease in the renal tissues.

OUTCOME AND FOLLOW-UP

The owners elected not to proceed with chemotherapy and the dog was discharged on
NSAIDs (meloxicam, Metacam®) for five days, 0.1 mg/kg, PO, SID. After initially
declining follow up appointments, the dog represented 23 months post operatively, for
episodes of collapse. There had been no further episodes of haematuria or any other
clinical sign related to the urinary system.

On abdominal ultrasound, the bladder was unaffected. Unfortunately, a number of
masses were found in the abdominal cavity; One, focal, echogenic mass measuring 0.8
cm x 1.6 cm, was seen in the retroperitoneal space in the region of the removed left
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kidney. It was felt that this most likely represented a local re-occurrence of the primary
tumour removed during surgery. The second was a large, rounded mass of mixed
echogenicity associated with the tail of the spleen, measuring at least 3 cm x 3 cm. The
third was a focal hyperechoic mass in the mid jejunum with a complete loss of layering of
the associated intestinal wall. Metastatic disease was considered the most likely
differential diagnosis for the second and third mass. However, other differential
diagnoses for the splenic mass include other primary neoplasms (haemangioma,
haemangiosarcoma, histiocystic sarcoma, mast cell tumour) and less likely,
extramedullary haemoatopoesis, lymphoid hyperplasia and a haematoma. The intestinal
mass was thought to be most likely neoplastic in origin due to the focal thickening and
loss of layering, though an inflammatory cause can not be ruled out. Neoplastic
differential diagnoses other than a metastatic cause include adenocarcinoma, mast cell
tumour and lymphoma.

Further investigation was declined by the owner and the dog was taken home with a
view to euthanasia when clinical symptoms became too severe.

DISCUSSION Include a very brief review of similar published cases

It has been suggested that the cause of primary ureteral neoplasia is invariably a
urothelial carcinoma." This is rather curious, as other than the brief communication from
19807, the authors could not find another report of primary ureteral urothelial carcinoma.
In the past 40 years, 17 cases of a primary ureteral tumor have been described in 12
case reports, including: fibroepithelial polyps (7) leiomyoma (2), transitional cell
papilloma (2) leiomyosarcoma (1), fibropapilloma (1), spindle cell sarcoma (1), giant cell
sarcoma (1), mast cell tumor (1) and a poorly differentiated sarcoma (1).* """ This poses
the question if primary ureteral transitional carcinomas are as common as is claimed Tor
are simply under reported.

Ultrasound was the initial imaging modality used in this case. It has been previously
documented that ultrasound is a sensitive method of diagnosing renal lesions and
ureteral dilation,® and indeed ultrasound confirmed the presence of a focal ureteral
dilation with an abnormally thickened wall. The IVU complimented the ultrasonographic
findings. It demonstrated that the proximal and mid ureter was diffusely abnormal with
marked intraluminal protrusions from the wall, that the ureter was tortuous and that there
was stenosis distally. In particular, it demonstrated the intraluminal filling defects clearly,
which can often be difficult to demonstrate in both humans and animals.* ® This does not
mean, however, that an IVU should always be used in isolation. Complete ureteral
obstruction, which has been described in the majority of primary ureteral neoplasms, can
cause severe hydronephrosis and result in poor or no urinary excretion. In such cases it
has been reported that percutaneous pyelography may improve the diagnostic yield of
the study.4 Computed tomography has also been shown to demonstrate the ureters
clearly on both non-contrast and contrast studies.®

The ureteral urothelial carcinoma reported here presented not as a discrete mass as
previously reported,” but as a generalised thickening of the ureteral wall. This thickening
caused by infiltration with neoplastic cells was most evident in the mid and proximal
sections of the ureter, with the distal infiltrative changes only identified microscopically.
This is in contrast to the urothelial carcinoma communication from 1980, in which there
was marked hydronephrosis and hydroureter due to a discreet mass present in the distal
ureter causing complete obstruction.

This ureteral urothelial carcinoma also presented differently to the cases of primary
ureteral neoplasia in the literature. The majority of these tumors were found to have
either a discreet mass or polyps, emanating from the ureter, causing subsequent
obstruction.* "1%'21" Thys the majority showed evidence of secondary hydronephrosis
and hydroureter™ ' both clinically and/or grossly/histologically. In our case however,
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there was no evidence of hydronephrosis or pyelectasia, and only a moderate
hydroureter. The most likely reason is the infiltrative nature of the tumor that did not
result in focal, luminal occlusion, as opposed to the discreet mass seen in the majority of
the other cases. This difference also likely accounts for the fact that the only clinical
signs seen in this case were hematuria and lethargy. Interestingly, hematuria has only
been seen in three other cases.'® '*'° Anorexia, lethargy, abnormal urination and
abdominal pain were far more common in the reported literature.* 7 10 714

On repeat abdominal ultrasound 23 months after initial presentation, there were no
abnormalities seen in the bladder or the remaining urinary tract. This was surprising as
microscopically, neoplastic cells were found at the surgical margin of the distal ureter as
it entered the urinary bladder. This is a common problem as the majority of urothelial cell
carcinomas are intermediate to high-grade papillary infiltrative tumours,???* thus surgical
resection is often not possible.22 In the case of urothelial carcinomas of the bladder,
complete surgical resection is further complicated by the fact that they are often located
in the trigonal region and also that they may have spread to the urethra. Additionally,
some dogs can develop multifocal urothelial carcinomata in the bladder. This is thought
to be consistent with the “field effect” seen in humans, where malignant change occurs
of the entire mucosal lining in response to carcinogens in the urine.?* Therefore, it is
important to strive for as wide a surgical margin as is possible in the effort to achieve
clean margins, reducing the likelihood of recurrence; however, this can be challenging to
achieve in cases of urothelial carcinoma.

Finally, urinary bladder/urethral urothelial carcinomas in general carry a poor prognosis,
with a reported median survival time with combined treatment (surgery, traditional
chemotherapy or metronomic chemotherapy) ranging from 5 to 7 months."®?" Although
in this case surgery was unlikely to have been curative, the survival time of 23 months
and good quality of life after surgery is encouraging and much higher than previously
reported for urothelial carcinoma of the urinary tract.

LEARNING POINTS/TAKE HOME MESSAGES 3 to 5 bullet points - this is a required
field

e Primary ureteral tumours can present in a variety of ways, and should be included in
the differentials list for haematuria.

e Ultrasound and intravenous urogram can be utilised in the diagnosis of a ureteral
tumour.

e Surgical resection may be a first choice of treatment for instant relief from clinical
symptoms and, possibly, longer survival.

REFERENCES Vancouver style

T Meuten DJ. Tumors of the urinary system. In: Tumors in domestic animals. 5th ed.
2016:541-543.

2 Norris AM, Laing EJ, Valli VE, et al. Canine bladder and urethral tumors: A
retrospective study of 115 cases (1980-1985). J Vet Intern Med 1992;6:145-153.

3: Lamb, C. R. Ultrasonography of the ureters. Veterinary Clinics of North America: Small
Animal Practice 28, 1998 823-848.

4 Reichle JK, Peterson RA 2nd, Mahaffey MB, Schelling CG, Barthez PY. Ureteral
fibroepithelial polyps in four dogs. Vet Radiol Ultrasound. 2003;44:433—437.

5 Cancelmo, J.J., Uhlman, R.C., Eshelman, J.L. & Viek, N.F.
Tumours of the ureter: problems in diagnosis. American Journal of Roentgenology,

Revised August 2017 Page 5 of 7




oNOYTULT D WN =

Veterinary Record Case Reports

Radium Therapy, and Nuclear Medicine;1973;117, 132-138.

® Rozear L, Tidwell AS. Evaluation of the ureteral and ureterovesicular junction using
helical computed tomography excretory urography in healthy dogs. Vol. 44, No. 2, 2003,
pp 155-164.

" Hanika C, Rebar AH. Ureteral transitional cell carcinoma in the dog. Vet Pathol.
1980;17:643—-646.

8 Liska W, Patnaik A. Leiomyoma of the ureter of a dog. J Am Anim Hosp Assoc.
1977;13:83-84.

°. Berzon JL. Primary leiomyosarcoma of the ureter in a dog. J AmVet Med Assoc.
1979;175:374-376.

1% Hattel AL, Diters RW, Snavely DA. Ureteral fibropapilloma in a dog. J AmVet Med
Assoc. 1986;188:873.

" Font A, Closa JM, Mascort J. Ureteral leiomyoma causing abnormal micturition in a
dog. JAmAnimHospAssoc. 1993;29:25-27.

12 Burton CA, Day MJ, Moore HA, Holt PE. Ureteric fibroepithelial polyps in two dogs. J
Small Anim Pract. 1994;35:593-596.

3 Steffey M, Rassnick KM, Porter B, Njaa BL. Ureteral mast cell tumor in a dog. J Am
Anim Hosp Assoc. 2004;40:82—85.

4 Farrell M, Philbey AW, Ramsey I. Ureteral fibroepithelial polyp in a dog. J Small Anim
Pract. 2006;47:409-412.

1 Deschamps JY, Roux FA, Fantinato M, Albaric O. Ureteral sarcoma in a dog. J Small
Anim Pract. 2007;48: 699-701.

6 Guilherme S, Polton G, Bray J, Blunden A, Corzo N. Ureteral spindle cell sarcoma in
a dog. J Small Anim Pract. 2007;48:702-704.146

7 Rigas JD, Smith TJ, Gorman ME, Valentine BA, Simpson JM, Seguin B. Primary
ureteral giant cell sarcoma in a Pomeranian. Vet Clin Pathol. 2012 Mar;41(1):141-6

'8 Saeki K, Fuijita A, Fujita N, Nakagawa T, Nishimura R. Total cystectomy and
subsequent urinary diversion to the prepuce or vagina in dogs with transitional cell
carcinoma of the trigone area: A report of 10 cases (2005-2011). Can Vet J 2015;56:73—
80.

% Schrempp DR, Childress MO, Stewart JC, Leach TN, Tan KM, Abbo AH, et al.
Metronomic administration of chlorambucil for treatment of dogs with urinary bladder
transitional cell carcinoma. J Am Vet Med Assoc. 2013 Jun 1;242(11):1534-8. doi:
10.2460/javma.242.11.1534.

2 Greene SN, Lucroy MD, Greenberg CB, Bonney PL, Knapp DW. Evaluation of
cisplatin administered with piroxicam in dogs with transitional cell carcinoma of the
urinary bladder. J Am Vet Med Assoc. 2007 Oct 1;231(7):1056-60.

21 Upton ML, Tangner CH, Payton ME. Evaluation of carbon dioxide laser ablation

Revised August 2017 Page 6 of 7

Page 6 of 19



Page 7 of 19

oNOYTULT D WN =

Veterinary Record Case Reports

combined with mitoxantrone and piroxicam treatment in dogs with transitional call
carcinoma. J Am Vet Med Assoc. 2006 Feb 15;228(4):549-52.

22 Withrow&MacEwen. Tumors of the urinary system. In: Small animal clinical oncology.
5" ed. 2013:572-582.

3 valli VE, Norris A, Jacobs RM, et al: Pathology of the canine bladder and urethral
cancer and correlation with tumour progression and survival, J Comp Pathol. 1995
113:113-130.

24Knapp DW, Glickman NW, DeNicola DB, et al: Naturally-occurring canine transitional
cell carcinoma of the urinary bladder: a relevant model of human invasive bladder
cancer, Urol Oncol. 2000 5:47-59.

FIGURE/VIDEO CAPTIONS figures should NOT be embedded in this document

OWNER’S PERSPECTIVE Optional

Copyright Statement

I, Micheal O Cathasaigh, The Corresponding Author, has the right to assign on behalf of all authors and
does assign on behalf of all authors, a full assignment of all intellectual property rights for all content
within the submitted case report (other than as agreed with the BMJ Publishing Group Ltd and the
British Veterinary Association) ("BMJ” and “"BVA")) in any media known now or created in the future,
and permits this case report (if accepted) to be published on Veterinary Record Case Reports and to
be fully exploited within the remit of the assignment as set out in the assignment which has been read
http://journals.bmj.com/site/misc/vetreccrcopyright.pdf

Date: 08/03/2018

PLEASE SAVE YOUR TEMPLATE WITH THE FOLLOWING FORMAT:
Corresponding author’s last name and date of submission, eg,

Smith_June_2017.doc

Revised August 2017 Page 7 of 7




oNOYTULT D WN =

Map 3
170dB/C 4
Persist Off
2D Opt:FSCT
Fr Rate:Surv
SonoCTE
XRes™

URETER

Fig. 1: Left ureter: Ultrasound demonstrated a moderately distended ureteral lumen with a hyperechoic,
swirling material. Ureteral walls are mildly thickened in this image.
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Fig. 2: Intravenous urography, ventrodorsal radiograph: This radiograph demonstrated a moderately dilated
ureter from the level just distal to the renal pelvis to the level of caudal L5, with a funnel shaped narrowing
at the level of caudal L5. Within this region of moderately dilated ureter, there are multiple filling defects
present in the contrast column with a highly irregular contrast outline.
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Fig 3: Intravenous urography right lateral radiograph: A highly irregular ureter is visible, extending from the
level just distal to the renal pelvis to the level of cranial L6. The distal third of the ureter is visualised more
clearly than on the VD. It is very mildly thickened, but there are no irregularities of the wall, or filling
defects seen.
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31 Fig. 4: Left ureter. Macroscopic appearance of the ureteral urothelial carcinoma, where the ureter has been
32 longitudinally dissected. Areas of the ureteral mucosa containing the tumour were markedly thickened and
irregular.
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Fig. 5: Histological section of the ureteral urothelial carcinoma (haematoxylin and eosin stain). Pseudoacini
containing mucinous material (long arrows) and signet ring-like cells (short arrows) are visible. 100x.
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TITLE OF CASE Do not include “a case report”

Primary Ureteral Urothelial (Transitional Cell) Carcinoma in a Boxer dog.

SUMMARY Up to 150 words summarising the case presentation and outcome (this
will be freely available online)

An eight year old, male entire Boxer dog presented with a 4-week history of haematuria.
Abdominal ultrasound identified a moderately dilated left ureter from immediately distal
to the renal pelvis to a focal stenosis at the level of L5. Intravenous urography showed a
diffusely tortuous proximal left ureter with irregular contrast borders and focal stenosis
distally. Left uretero-nephrectomy was performed and histology of the left ureter revealed
a primary ureteral urothelial (transitional cell) carcinoma infiltrating the ureteral wall. This
is the first imaging description of a primary ureteral urothelial carcinoma and only the
second description of a primary ureteral urothelial carcinoma in veterinary literature.

BACKGROUND Why you think this case is important — why did you write it up?
Neoplasms of the urinary tract are commonly encountered, however they only account
for 0.5-1%" of all canine neoplasms and less than 2% of all malignant canine
neoplasms.”? The majority of these tumors originate in the urinary bladder, with primary
ureteral neoplasms being quite rare."

A number of primary neoplasms can affect the ureters. Over the past 40 years, 12
individual reports have been published, including fibroepithelial polyps, leiomyoma,
transitional cell papilloma, leiomyosarcoma, urothelial (transitional cell) carcinoma,
fibropapilloma, spindle cell sarcoma, giant cell sarcoma, mast cell tumour and a poorly
differentiated sarcoma.* """ It is claimed that urothelial carcinoma is the most common
primary ureteral neoplasm,1 however to the authors knowledge, there has only been one
previous “brief communication” from 1980 outlining a primary ureteral urothelial
carcinoma.” The following discussion details the clinical, imaging and histopathological
findings of primary ureteral urothelial carcinoma in a Boxer dog.
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CASE PRESENTATION Presenting features, clinical and environmental history

An eight-year-old male entire Boxer dog presented to the University of Cambridge,
Queens Veterinary School Hospital (QVSH) with a four-week history of persistent
haematuria and lethargy. Abdominal radiographs taken at the referring practice, one
week after the onset of clinical signs and four weeks prior to presentation, were normal.
Neither cephalexin nor the combination of amoxicillin-clavulanic acid and meloxicam with
a urinary diet (Waltham Urinary Diet) had resulted in improvement of the haematuria.
The dog was thus referred for the investigation of the haematuria.

INVESTIGATIONS If relevant

On presentation, the dog was bright and alert. There was no pain or discomfort on
abdominal palpation. A complete blood count and biochemistry profile were
unremarkable. Urine sample collected via cystocentesis revealed haematuria (60
RBC/hpf; reference range 0-5), and a slightly elevated urine protein to creatinine ratio of
0.44 (reference range 0-0.4). No abnormality of the red blood cells and no nucleated
cells were seen. There was no growth on urinary culture.

Abdominal ultrasound was performed with a curved-linear (5-8 MHz) as well as a linear
(5-12 MHz) transducer (Philips HDI 5000 Sono CT). The left ureter was found to be
abnormal (Fig. 1). The changes consisted of an increased size of both the ureteral lumen
and the ureteral wall. Changes started immediately distal to the renal pelvis and ended
at the level of the caudal lumbar spine. Immediately distal to the kidney, total ureteral
luminal diameter measured 13 mm, gradually thinning to 2.5 mm in the distal third of the
ureter. The ureteral contents were flocculent, swirling and the ureter followed a tortuous
path caudally. The walls were mildly hypoechoic and thickened, particularly proximally,
becoming normal in thickness distally. The ureter was actively contracting throughout
the study. Left kidney and urinary bladder were normal with normal “jets” of urine
entering the bladder.

The following day, the dog was anesthetised for an intravenous urogram (IVU). Survey
abdominal radiographs were normal. A Foley catheter was inserted into the urinary
bladder. The urine was removed and 2 mis/kg of room air was instilled via the Foley
catheter. A bolus of 2 mls/kg lohexol — 240 contrast medium (Omnipaque 240 mgl/mL,
GE healthcare, Oslo, Norway) was injected intravenously. The resulting nephrogram
phase of the IVU showed a normal, homogenous enhancement of both kidneys. The
pyelogram was normal. The ureterogram and cystogram phases showed a markedly
abnormal left ureter (Fig. 2 & Fig. 3). The ureteral lumen was moderately dilated (8-11
mm) starting immediately distal to the renal pelvis and extending to the level of the
caudal aspect of the 5" lumbar vertebra (L5). Multiple filling defects were present in the
contrast column giving it a highly irregular contrast outline. At the level of caudal L5, the
contrast column showed focal narrowing (1.3 mm). The ureteral wall was markedly
thickened at this level. Distal to this narrowing, the ureter continued a tortuous path with
an irregular contrast column and dilated lumen (6.5 mm) to the level of L6. Caudal to
this, the ureter remained dilated (2 mm), but the lumen appeared smooth all the way to
the trigone with no further abnormalities seen in the ureteral wall. This corresponded to
the ultrasonographic findings of a slightly dilated lumen distally but with the ureteral wall
appearing normal. The right ureter and trigone of the bladder were normal. A retrograde
urethrocystogram, which was performed 30 minutes after the initial IVU procedure, was
normal. Based on the imaging findings, the irregularly thickened ureteral wall appeared
to be the reason for the haematuria.

DIFFERENTIAL DIAGNOSIS If relevant
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There are multiple differential diagnoses for the haematuria this dog presented for. Prior
to ultrasound, these included urinary calculi, neoplastic disease, idiopathic renal
haematuria and pyelonephritis (as these can sometimes have a negative result on
urinalysis and no growth on culture). Other causes which had been ruled out or thought
much less likely due to initial bloodwork, urinalysis and history included a coagulopathy
(normal complete blood count), traumatic injury (no history of this), pharmaceuticals (no
history of use of drugs such as cyclophosphamide, the haematuria had commenced prior
to the use of NSAIDs). A lower urinary tract infection was also thought unlikely due to the
benign sediment and lack of growth of any bacteria on culture.

Post abdominal ultrasound and IVU/retrograde urethrogram, our primary differential
diagnosis was neoplasia of the ureter. No evidence of calculi or mineralisation was found
in any section of the urinary system. When coupled with the fact that no evidence of
renal pelvic enlargement was found, benign complete obstruction was considered
unlikely.

TREATMENT If relevant

The dog was re-admitted for left uretero-nephrectomy seven days after initial
presentation. Haematuria had been present consistently. A ventral midline coeliotomy
requiring a left parapreputial incision was performed and the abdomen was thoroughly
explored. The left kidney appeared normal. The left ureter was thickened and tapered as
it progressed caudally. The remainder of the abdomen was unremarkable. A standard
complete left ureteronephrectomy was performed. The patient recovered uneventfully
and was discharged on a five day course of meloxicam (Metacam®), 0.1 mg/kg, PO,
SID. The left kidney and ureter were submitted for histopathological examination.

Macroscopically, the left ureter had a pale pink and smooth serosal surface and was soft
to the touch. Proximally it measured 14 mm, from serosa to serosa, with the lumen being
irregularly dilated up to 13 mm, distally. The ureteral mucosa was cream coloured, soft,
markedly thickened in the areas of luminal dilation (5 to 9.5 mm thick microscopically),
and had an irregular and oedematous appearance (Fig. 4). The distal ureter, at the level
of the surgical margin, did not show gross changes. The left kidney and its renal pelvis
were normal.

Representative histopathological samples showed the urothelium of the ureter to be
effaced by a non-papillary and locally infiltrative urothelial carcinoma extending to the
subjacent lamina propria (Fig. 5). Most neoplastic cells exhibited moderately sized to
large intracytoplasmic vacuoles and eccentric nuclei or formed pseudoacini containing
eosinophilic homogeneous material, which stained positively with PAS and alcian blue
stains (acid polysaccharides), both classically associated with urothelial carcinomas.
Microscopically, neoplasic cells were present at the surgical margin of the distal ureter.
Samples from the left kidney demonstrated mild chronic membranous
glomerulonephritis. There was no evidence of neoplastic disease in the renal tissues.

OUTCOME AND FOLLOW-UP

The owners elected not to proceed with chemotherapy and the dog was discharged on
NSAIDs (meloxicam, Metacam®) for five days, 0.1 mg/kg, PO, SID. After initially
declining follow up appointments, the dog represented 23 months post operatively, for
episodes of collapse. There had been no further episodes of haematuria or any other
clinical sign related to the urinary system.

On abdominal ultrasound, the bladder was unaffected. Unfortunately, a number of
masses were found in the abdominal cavity; One, focal, echogenic mass measuring 0.8
cm x 1.6 cm, was seen in the retroperitoneal space in the region of the removed left
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kidney. It was felt that this most likely represented a local re-occurrence of the primary
tumour removed during surgery. The second was a large, rounded mass of mixed
echogenicity associated with the tail of the spleen, measuring at least 3 cm x 3 cm. The
third was a focal hyperechoic mass in the mid jejunum with a complete loss of layering of
the associated intestinal wall. Metastatic disease was considered the most likely
differential diagnosis for the second and third mass. However, other differential
diagnoses for the splenic mass include other primary neoplasms (haemangioma,
haemangiosarcoma, histiocystic sarcoma, mast cell tumour) and less likely,
extramedullary haemoatopoesis, lymphoid hyperplasia and a haematoma. The intestinal
mass was thought to be most likely neoplastic in origin due to the focal thickening and
loss of layering, though an inflammatory cause can not be ruled out. Neoplastic
differential diagnoses other than a metastatic cause include adenocarcinoma, mast cell
tumour and lymphoma.

Further investigation was declined by the owner and the dog was taken home with a
view to euthanasia when clinical symptoms became too severe.

DISCUSSION Include a very brief review of similar published cases

It has been suggested that the cause of primary ureteral neoplasia is invariably a
urothelial carcinoma." This is rather curious, as other than the brief communication from
19807, the authors could not find another report of primary ureteral urothelial carcinoma.
In the past 40 years, 17 cases of a primary ureteral tumor have been described in 12
case reports, including: fibroepithelial polyps (7) leiomyoma (2), transitional cell
papilloma (2) leiomyosarcoma (1), fibropapilloma (1), spindle cell sarcoma (1), giant cell
sarcoma (1), mast cell tumor (1) and a poorly differentiated sarcoma (1).* """ This poses
the question if primary ureteral transitional carcinomas are as common as is claimed Tor
are simply under reported.

Ultrasound was the initial imaging modality used in this case. It has been previously
documented that ultrasound is a sensitive method of diagnosing renal lesions and
ureteral dilation,® and indeed ultrasound confirmed the presence of a focal ureteral
dilation with an abnormally thickened wall. The IVU complimented the ultrasonographic
findings. It demonstrated that the proximal and mid ureter was diffusely abnormal with
marked intraluminal protrusions from the wall, that the ureter was tortuous and that there
was stenosis distally. In particular, it demonstrated the intraluminal filling defects clearly,
which can often be difficult to demonstrate in both humans and animals.* ® This does not
mean, however, that an IVU should always be used in isolation. Complete ureteral
obstruction, which has been described in the majority of primary ureteral neoplasms, can
cause severe hydronephrosis and result in poor or no urinary excretion. In such cases it
has been reported that percutaneous pyelography may improve the diagnostic yield of
the study.4 Computed tomography has also been shown to demonstrate the ureters
clearly on both non-contrast and contrast studies.®

The ureteral urothelial carcinoma reported here presented not as a discrete mass as
previously reported,” but as a generalised thickening of the ureteral wall. This thickening
caused by infiltration with neoplastic cells was most evident in the mid and proximal
sections of the ureter, with the distal infiltrative changes only identified microscopically.
This is in contrast to the urothelial carcinoma communication from 1980, in which there
was marked hydronephrosis and hydroureter due to a discreet mass present in the distal
ureter causing complete obstruction.

This ureteral urothelial carcinoma also presented differently to the cases of primary
ureteral neoplasia in the literature. The majority of these tumors were found to have
either a discreet mass or polyps, emanating from the ureter, causing subsequent
obstruction.* ""%'2"" Thys the majority showed evidence of secondary hydronephrosis
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and hydroureter™ " both clinically and/or grossly/histologically. In our case however,
there was no evidence of hydronephrosis or pyelectasia, and only a moderate
hydroureter. The most likely reason is the infiltrative nature of the tumor that did not
result in focal, luminal occlusion, as opposed to the discreet mass seen in the majority of
the other cases. This difference also likely accounts for the fact that the only clinical
signs seen in this case were hematuria and lethargy. Interestingly, hematuria has only
been seen in three other cases.'® '*'° Anorexia, lethargy, abnormal urination and
abdominal pain were far more common in the reported literature.* 7 %10 7-14

On repeat abdominal ultrasound 23 months after initial presentation, there were no
abnormalities seen in the bladder or the remaining urinary tract. This was surprising as
microscopically, neoplastic cells were found at the surgical margin of the distal ureter as
it entered the urinary bladder. This is a common problem as the majority of urothelial cell
carcinomas are intermediate to high-grade papillary infiltrative tumours,??* thus surgical
resection is often not possible.22 In the case of urothelial carcinomas of the bladder,
complete surgical resection is further complicated by the fact that they are often located
in the trigonal region and also that they may have spread to the urethra. Additionally,
some dogs can develop multifocal urothelial carcinomata in the bladder. This is thought
to be consistent with the “field effect” seen in humans, where malignant change occurs
of the entire mucosal lining in response to carcinogens in the urine.?* Therefore, it is
important to strive for as wide a surgical margin as is possible in the effort to achieve
clean margins, reducing the likelihood of recurrence; however, this can be challenging to
achieve in cases of urothelial carcinoma.

Finally, urinary bladder/urethral urothelial carcinomas in general carry a poor prognosis,
with a reported median survival time with combined treatment (surgery, traditional
chemotherapy or metronomic chemotherapy) ranging from 5 to 7 months."®?" Although
in this case surgery was unlikely to have been curative, the survival time of 23 months
and good quality of life after surgery is encouraging and much higher than previously
reported for urothelial carcinoma of the urinary tract.

LEARNING POINTS/TAKE HOME MESSAGES 3 to 5 bullet points - this is a required
field

e Primary ureteral tumours can present in a variety of ways, and should be included in
the differentials list for haematuria.

¢ Ultrasound and intravenous urogram can be utilised in the diagnosis of a ureteral
tumour.

e Surgical resection may be a first choice of treatment for instant relief from clinical
symptoms and, possibly, longer survival.
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