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Transitional carcinoma with extensive invasion of the bony orbit in a dog
[Carcinoma transicional com invasao dos 0ssos da érbita em um céo]
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ABSTRACT

A 12-year-old male English Pointer was examined due to a soft-tissue swelling at the medial canthus of
the right orbital region, which was causing facial deformity. The dog had epiphora, purulent nasal
discharge, epistaxis, dyspnea, and progressive weight loss. An intraoral mass was observed near the right
maxillary premolars. Neoplastic disease was diagnosed based on ancillary tests, which included blood
work, skull and intraoral radiographs, ocular ultrasonography and computed tomography. Histopathology
revealed transitional carcinoma involving the nasal and oral cavities, maxilla, bony orbit and retrobulbar
space. Nasal tumors represent approximately 2% of all tumors diagnosed in this species. Transitional
carcinoma is the second most common type of malignant epithelial tumor in the nasal sinuses. This case
illustrates the extensive destruction of the soft and bony tissues of the face, including the bony orbit that
this type of tumor can cause.
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RESUMO

Um céo da raca Pointer Inglés, de 12 anos de idade, foi encaminhado para avaliacdo clinica por
apresentar aumento de volume no canto temporal (medial) da drbita direita, o qual estava causando
deformidade facial. O céo apresentava epifora, secre¢do nasal mucopurulenta, epistaxe, dispnésia e
perda de peso progressiva. Uma massa foi observada na cavidade oral, proxima aos dentes pré-molares,
do lado direito da face. Suspeitou-se de proliferacdo neoplasica baseando-se nos testes auxiliares, entre
o0s quais: radiografia craniana e oral, ultrassonografia ocular e tomografia computadorizada. A anélise
histopatoldgica da massa revelou tratar-se de carcinoma transicional envolvendo as cavidades oral e
nasal, os 0ssos da maxila e da drbita, além do espaco retrobulbar. Os tumores da cavidade nasal
representam aproximadamente 2% de todos os tumores diagnosticados nessa espécie. O carcinoma
transicional é o segundo tipo de neoplasia epitelial maligna mais comum nos seios nasais de cdes. Este
trabalho descreve a destruicéo extensiva dos tecidos moles e dos ossos da face e chama aten¢éo para o
fato de que esse tipo de neoplasia deve ser considerado nas doencas da Orbita.
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INTRODUCTION

Nasal tumors are infrequently reported in small
domestic animals (Wilson and Dungeword,
2002; Correa et al., 2003; Lopez, 2007) and
represent approximately 2% of all tumors in dogs
and 1% in cats. About 80% of all nasal tumors in
dogs are malignant, with 60-75% of malignant
intranasal tumors being of epithelial origin
(Legendre, 1983; Mukaratirwa et al., 2001;
Morrison, 2002; Wilson and Dungeword, 2002).
Even though distant metastasis of these tumors is
rarely observed (Turek e Lana, 2007), the long-
term prognosis for dogs and cats with nasal
carcinoma is poor because the disease is usually
diagnosed in an advanced stage in a critical
location near the eyes and brain. Survival time
depends in part on the immune defenses of the
host (Mukaratirwa et al., 2001). The sinonasal
carcinomas wusually originate in the nasal
vestibule and sinuses and may invade
neighboring tissues (Katz et al., 2002). Due to
the proximity to the base of the skull, the brain
and the bony orbit, these carcinomas represent a
therapeutic challenge (Katz et al.,, 2002,
Khademi et al., 2009).

This case report describes clinical and pathologic
findings in a dog with nasal transitional
carcinoma extensively invading the bony orbit,
retrobulbar space, maxilla and oral cavity. Due to
extensive tissue destruction that this type of
tumor can cause, it should be included in the list
of possible neoplastic disease affecting the
retrobulbar space and bony orbit in this species.

CASE DESCRIPTION

A 12-year-old male English Pointer was referred
to the Ophthalmology Service of the Federal
University of Parana, Curitiba-PR, Brazil, for
clinical evaluation. The chief complaint was
epiphora and a two-month history of progressive
swelling involving the right medial orbital region
and extending cranially up the snout (Figure 1,
A, B and C). The dog also had inspiratory
stridor, epistaxis and some degree of masticatory
difficulty. The parotid and mandibular lymph
nodes on the right side were enlarged. There was
an intraoral soft tissue mass near the right
maxillary premolar. The right eye appeared
slightly exophthalmic. The dog was visual under
scotopic and photopic conditions, had intact
menace responses and had normal direct and
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indirect pupillary light reflexes in both eyes
(OU). Schirmer tear test values were also normal
(15 mm OS and 16 mm OD), as was intraocular
pressure (12 mmHg OD and 10 mmHg OS),
which was measured using an applanation
tonometer (Tonopen XL, Mentor Ophthalmics,
Norwell, MA, USA). The right globe could not
be retropulsed. No ocular lesions were seen
under slit-lamp biomicroscopic and indirect
ophthalmoscopic examinations after pupillary
dilatation using 1% tropicamide. No restriction
to ocular motility was noted when moving the
eye with forceps, suggesting that the extra-ocular
muscles were not entrapped. Complete blood
count revealed anemia (hematocrit of 20%,
normal range 37 — 55%) and a chemical serum
evaluation showed a moderate increase in
alkaline phosphatase (2151U/L, normal range 44
— 1471U/L - colorimetric total alkaline
phosphatase assay). No other alterations on
WBC count or morphology were observed.

Due to grave prognosis, the owners decided to
euthanize the dog. Samples of the neoplastic
tissue located in the right retrobulbar space were
collected. Lymph nodes were not collected. No
other significant changes were observed during
necropsy.

The patient was anesthetized for proper physical
examination of the oral mass and received
premedication with midazolam 0.4 mg/kg
(Dormire ®; Cristdlia Brazil) and pethidine
3mg/kg (Dolosal ®; Cristalia  Brazil)
intramuscularly. Anesthesia was induced with
propofol infusion 6mg/kg (Propovan ®; Cristélia
Brazil) intravenously and was maintained with
isoflurane (Foran ®, Abbott, Buenos Aires,
Argentina) via endotracheal intubation. Intraoral
radiography was performed, a sample of the
mass was collected for cytology and
histopathology, and the right upper premolars
affected by the mass were extracted.

B-mode scan ultrasonography of the right eye
was performed using a Sonix SP High
Performance B-mode System  (Ultrasonix,
Richomond, BC, Canada). The B-scan 14-MHz
probe was gently placed on the corneal surface
perpendicular to the center of the cornea using
ultrasonic transmission gel (Aquasonic-100;
Parker Laboratories Inc., Fairfield, NJ, USA). A
hypoechoic area was noted in the retrobulbar
space, but no globe indentation was present.
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Radiography of the skull revealed opacification
of the right nasal cavity, swelling of soft tissues,
destruction of the hard palate, opacification of
the ethmoturbinates and the cribriform plate of
the ethmoid bone, and irregularity and osteolysis
of the alveolar bone.

Computed tomography (CT) (Multidetector
Toshiba Super Four Einstein, Toshiba America
Medical System, Inc.,Tustin, CA) ( Figure 2 A)
examination of the dog’s right orbital region on
positive contrast images revealed a mass
invading adjacent areas of facial and cranial
bones. The maxillary bone was widely affected
and damage involved its orbital, facial, nasal and
pterygopalatine surfaces resulting in significant
bone loss of the hard palate, overlying vomer,
and right lateral wall of the nasal cavity with
some extension into its nasal roof and left wall.
Additional loss of the right maxillary bone had
occurred at the level of the infraorbital foramen
and canal, alveolar canal and margin from the
canine to the fourth premolar tooth, maxillary
recess, and lacrimal canal and sulcus. Other
regions affected were the horizontal plate of the
palatine bone, nasal bones, frontal bone,
including the rostral, lateral, and medial sinuses
and orbital surface, ventral and dorsal nasal
conchae, lacrimal bone including the facial and
nasal surfaces, zygomatic bone at its articulation
with the maxillary bone, and incisive bone. The
whole retrobulbar space on the right side of the
face was filled with the mass, and tissue invasion
was present also in the pterygopalatine fossa,
nasopharynx and oral cavity.

Bone destruction was further observed in the
pterygoid bone, perpendicular plate of the
palatine bone, body of the basisphenoid bone and
sphenoid sinus, and wing of the presphenoid
bone (Figure 1, B and D). The mass was present
along the whole length of the right half of the
nasal cavity extending into the frontal sinuses.

Histopathology of tissue samples (both
biopsied and collected during necropsy
from the retrobulbar space) revealed a
fairly well delimited, non-encapsulated neoplasm
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extensively expanding the submucosa of the
nasal cavity. The neoplasm was composed of
coalescing solid nests and broad trabeculae of
polygonal neoplastic and palisading tall
columnar epithelial cells separated by delicate
fibrovascular septa (Figure 3A). The neoplastic
cells had indistinct borders, scant to moderate
pale eosinophilic cytoplasm, and round or ovoid
nuclei with coarsely stippled chromatin and
occasional single distinct nucleolus. Single cell
necrosis was common. Nuclear atypia was mild.
There was an average 10 mitoses per high power
(400x) field. Blood wvessels surrounding the
tumor were often cuffed by moderate numbers of
lymphocytes. Rare lymphatics at the tumor
margins contained aggregates of neoplastic cells
(Figure 3). Findings were consistent with
transitional carcinoma.

DISCUSSION

Transitional carcinoma of the respiratory
epithelium is infrequently reported in dogs
(Patnaik, 1989; Wilson and Dungeword, 2002;
Lopez, 2007). The term transitional carcinoma is
recommended by the World Health Organization
for this kind of tumor in dogs (Dungworth et al.,
1999), despite sometimes being reported as
respiratory epithelial carcinoma, non-keratinizing
squamous cell tumor or undifferentiated
carcinoma (Dungworth et al., 1999; Wilson and
Dungword, 2002; Caswell and Williams, 2007).

Transitional carcinomas are locally invasive and
represent a therapeutic challenge to the
veterinary surgeon (O’Brien et al., 1996).
Among the sinonasal  region  tumors,
adenocarcinoma is the most common in dogs,
followed by transitional carcinoma and then
squamous cell carcinoma (Sako et al., 2005;
Ninomya et al., 2008). The tumors of the nasal
cavity have only moderate metastatic potential in
dogs (Malinowski, 2006; Silva et al., 2009). The
lethality and poor prognosis of these malignant
tumors are directly related to the late or
misleading clinical signs, which allow extensive
tumor growth before discovery.
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Figure 1. Dog. Clinical photographs (A and C) demonstrating epiphora, epistaxis and facial deformity due
to soft-tissue swelling located medially around the right orbital region. Three-dimensional volume
rendering of the skull using the workstation of the computed tomography equipment (B and D) revealed
extensive bone loss due to neoplastic involvement of the right bony orbit, oral and nasal cavities, hard
palate, vomer bone, maxillary bone, ethmoid bone, ethmoturbinate, and frontal bone.

-

-

1 Dist 13.67 mm
2 Dist 10.80 mm

Figure 2. Dog. (A) Axial computed tomography scan image showing the extensive tumor involvement of
the frontal sinuses, bony orbit, orbital cavity, pterygopalatine fossa, nasopharynx, and oral cavity on the
right side. B) Ultrasonogram demonstrating a soft tissue mass measuring 13.67 x 10.80mm (dotted lines 1
and 2) in the right retrobulbar space. Asterisk indicates corneal surface.
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Figure 3. Dog. Photomicographs of the retrobulbar tissue mass. A) Fairly well delimited, non-
encapsulated neoplasm seen here in the deep nasal submucosa (H&E 200x). B) The neoplasm is
composed of coalescing solid nests and broad trabeculae of polygonal neoplastic epithelial cells separated
by delicate fibrovascular septae characteristic of transitional carcinomas (H&E 400x).

In human beings, various factors have been
implicated in the etiology of nose and paranasal
sinus neoplasms. Inflammations such as chronic
sinusitis and nasal polyps have been suggested as
possible etiologic factors of nasosinus tumors.
Occupational exposure in the lumber industry,
nickel refineries, boot and shoe making, urban
pollution as well as the textile industry, increases
cell proliferation and have, therefore, been
suggested as additional causative factors for
malignant transformation. In several studies a
substantial number of patients were addicted to
alcohol and smoking (Monticello et al., 1993;
Calderén-Garcidienas et al., 1999; Dubey et al.,
1999; Choong and Vokes, 2008). It is known that
the metabolism of xenobiotics into reactive
intermediate molecules may play a role in
neoplastic  transformation  (Caswell  and
Williams, 2007). The metabolism of inhaled
xenobiotics in the canine nose is endowed
with a complement of cytochrome P450
monooxygenase enzymes within the smooth
endoplasmic reticulum. It was noted that this dog
lived near a sawmill (about 100 meters).
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However, no cause-effect relationship in this
case could be established.

In dogs, the most commonly reported clinical
signs associated with orbital neoplasia include
slowly progressive exophthalmos, strabismus,
protrusion of the third eyelid, resistance to
retropulsion, periocular swelling, absence of
pain, exposure keratitis and sometimes blindness
(Hendrix and Gelatt, 2000). In the present case,
the tumor invasion of the orbit as seen on CT and
ultrasonography was responsible for the slight
exophthalmia observed clinically. Epiphora was
also related to tumor invasion of the lacrimal
apparatus as well as obvious bony loss of the
lacrimal canal and sulcus. Although elevated
alkaline phosphatase is a nonspecific finding, in
this case it can be associated with bone tissue
destruction. In terms of spreading capacity, few
tumors behave like transitional carcinomas. In a
retrospective study of 44 cases of orbital
neoplasia in dogs, most tumors were considered
to arise from the orbit, with relatively fewer
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invading the orbit from adjacent structures
(Hendrix and Gelatt, 2000).

Periorbital tumors present a therapeutic
challenge to the veterinary surgeon. It is often
necessary to perform regional radiography, CT
scans and ultrasonography to  properly
investigate possible invasion into the nasal
cavity, paranasal sinuses, retrobulbar space and
oral cavity (Font and Ferry, 1976; Hendrix and
Gelatt, 2000; Turek and Lana, 2007). A CT scan
is an excellent method to demonstrate mass
effect, opacification and bone destruction (Le
Blanc and Daniel, 2007).

The diagnosis of the type of orbital disease still
depends on histopathologic examination after
tissue sample collection (Park et al., 1992;
Lefebre et al., 2005). Nasal CT greatly enhances
the clinician’s ability to diagnose and stage
intranasal neoplasia. A CT can identify optimal
areas for rhinoscopy and biopsy to confirm the
cause of the disease process in question. For
dogs with intranasal neoplasia, CT provides an
accurate assessment of tumor size, extent of
disease within and outside the nasal cavity, and
presence of bone destruction (Jonhson and
Wisner, 2007). Because a thorough necropsy and
relevant tissue collection were not performed in
this case, the possibility of metastatic disease
could not be totally excluded.

Even though no treatment protocol was
attempted since the dog was euthanized, it is
worth mentioning that the treatment of nasal
transitional carcinoma is a challenge and has
been studied for years. Currently it seems that
neither chemotherapy nor surgical procedure
have significant influence on the mean survival
time for patients with transitional carcinoma
(Wilson and Dungword, 2002). Survival time
after surgery alone is similar to the survival time
with no treatment at all. Similarly, surgical
intervention before radiotherapy has not proved
to improve the clinical outcome (Turek and
Lana, 2007).

Radiation therapy can induce complications to
the normal tissue surrounding the tumor, such as
the oral cavity, nasal cavity, skin and the eyes
(Ogilvie and LaRue, 1992; Turek and Lana,
2007). A study done with intensity-modulated
radiation therapy showed lesser degree of
radiation toxicity in the eye closer to the
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neoplastic lesion and total contralateral ocular
sparing in dogs with sinonasal tumors treated
with this technique (Hunley et al., 2010). Helical
tomotherapy is a novel form of radiation that
uses image verification, an intensity-modulated,
fan-shaped radiation beam that rotates around the
patient, allowing a conformal radiation precisely
to the desired target. Its results have proved to
increase survival times in dogs, efficiently
sparing surrounding tissues and reducing side
effects (Turek and Lana, 2007; Hunley et al.,
2010; Lawrence et al., 2010).

This case illustrates the extensive destruction that
a transitional carcinoma can cause on soft facial
tissue and bony tissues including the bone orbit.
We believe this report will add to clinical
information about transitional carcinoma and
discuss possible differential diagnoses for
progressive periocular swelling of the bony orbit
in dogs.
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