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ABSTRACT

Background: Various diseases can cause spinal cord disorders in dogs including neoplasia of the nervous system, which
are more common in mature and older animals. Some breeds, as brachycephalics, are more predisposed for certain types
of tumors. Spinal neoplasia can be categorized as primary or secondary tumors, and still can be grouped in extradural, in-
tradural/extramedullary or intramedullary. The aim of this study was to investigate the signalment, neurological syndrome,
type and source of the mass, presence of metastases, and clinical outcomes in 28 dogs diagnosed with spinal tumors.
Materials, Methods & Results: This study included 28 dogs, and in 20 cases, spinal neoplasia was confirmed by necropsy,
biopsy, histopathology, and immunohistochemistry. In the other eight animals, the presumptive diagnosis was based on clini-
cal and neurological signs and by observing changes in plain radiographs of the spine, chest radiographs, and myelography.
The location of the lesion was established as cervical, cervicothoracic, thoracolumbar, or lumbosacral, and the lesion was
determined to be multifocal when clinical signs appeared in more than one location. Spinal cord injury was additionally clas-
sified as unilateral, bilateral, symmetrical, or asymmetrical. The following complementary examinations were performed
based on the clinical suspicion, indications, and availability of the owner: complete blood count, serum biochemical profile,
urinalysis, spinal radiography, cerebrospinal fluid analysis (CSF), myelography, abdominal ultrasound, thoracic X-ray to
determine metastases, and Computed Tomography. CSF was collected and analyzed in seven animals, and pleocytosis with a
predominance of lymphocytes was found in two cases. Decompression and exploratory surgeries were performed in six dogs
to confirm the suspected diagnosis and collect tissues for histopathology. The final diagnosis was made by histopathological
examination of the tissue obtained by excisional biopsy or necropsy after the death of the animal or euthanasia. In eight cases,
the neoplasia type could not be confirmed as the owner did not provide consent to perform exploratory surgery or necropsy.
The dogs most affected were poodles (17.85%) and boxers (17.85%), between the ages of 5 and 10 years, and 67.85% of the
cases were female dogs. The thoracolumbar region was the most affected (50%). Metastatic spinal tumors predominated;
especially those originating in the mammary gland (38.46%) and on the skin (34.61%), and among the primary neoplasms,
meningiomas predominated. The clinical course in relation to the onset of symptoms of neurological dysfunction, until death
or euthanasia, ranged from 1-170 days, with an average 42 days of survival.

Discussion: The results differ from previous studies, in which the number of male and female dogs with neoplasms in the
CNS was the same, as in the present study female dogs were more affected. Unlike other studies, metastatic spinal tumors
predominated. After the diagnosis, the survival was short and this may be due to the fact that most dogs in this study already
had more than one system affected, and consequently showed significant changes related to systemic metastases during
the onset of the neurological symptoms. The surgical treatment presented variable results, and the results observed after
surgical resection of neoplasms vary due to the location in relation to the spinal cord, neoplasm type, severity of the clini-
cal signs, and possibility of removal along with margin without causing spinal instability. In dogs with spinal disorders,
the veterinary practitioner should suspect cancer, especially if there is a history of excision of neoplasms in other systems.
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INTRODUCTION

Various diseases can cause spinal cord disor-
ders in dogs [5], including neoplasia [7]. Dogs are one
of the domestic species most affected by tumors in the
central nervous system [9,11,16]. Spinal tumors can
be categorized as primary or secondary, and they can
be grouped as tumors arising from an extradural loca-
tion (extradural), situated within the dura but outside
the spinal cord (intradural/extramedullary), or arising
within the spinal cord parenchyma (intramedullary) [5].
Extradural tumors are the most common spinal tumors
observed in dogs, and include primary and secondary
bone tumors [11,15,16].

Neurological signs resulting from spinal cord
impairment depend on different factors, such as the
spinal region affected, location of the mass in relation
to the spinal cord, cell type, malignancy, growth rate,
compression rate, destruction, edema, hemorrhage, and
spinal cord adaptability [7,13,17]. The presumptive
diagnosis can be made from clinical and neurological
evaluations associated with radiography, myelography,
computed tomography or magnetic resonance imaging.
A definitive diagnosis is made only after performing
histopathology by either biopsy or necropsy [6,11,14].

The aim of this study was to evaluate the infor-
mation obtained from a review of the medical history,
physical and neurological examination, complementary
test results, type and origin of the mass, presence of
metastases, and clinical outcomes in dogs with spinal
neoplasms treated at the Veterinary Hospital (HV) from
Universidade Estadual de Londrina (UEL), between
January 2007 and May 2013.

MATERIALS AND METHODS

The records of dogs treated at the HV/ UEL
between January 2007 and May 2013 with a final di-
agnosis of spinal neoplasm were assessed. The follow-
ing data were evaluated: breed, sex, age, reproductive
status, history of cancer in another region, age at onset,
and evolution time of clinical symptoms. During the
physical examination, cardiac and respiratory frequen-
cies, rectal temperature, degree of hydration, color of
mucous membranes, femoral pulse and size of abdomi-
nal, rectal, and superficial lymph node were recorded.
The neurological examination included evaluation of
postural reactions, cranial nerves, reflexes, nociception
and presence of vertebral hyperpathia. The location of
the lesion was established as cervical, cervicothoracic,

thoracolumbar, or lumbosacral, and the lesion was
determined to be multifocal when clinical signs ap-
peared in more than one location. Spinal cord injury
was additionally classified as unilateral, bilateral, sym-
metrical, or asymmetrical [17].

The following complementary examinations
were performed based on the hypothesis, indications,
and availability of the owner: complete blood count, se-
rum biochemical profile, urinalysis, spinal radiography,
cerebrospinal fluid analysis, myelography, abdominal
ultrasound, X-ray to determine thoracic metastases
and CT. Myelography was performed by lumbar or
cisternal injection of iohexol'. Decompression and
exploratory surgeries were also performed in six dogs
to confirm the suspected diagnosis and collect tissues
for neoplasm histopathology.

The final diagnosis was made by histology from
samples obtained by excisional biopsy or necropsy after
the death of the animal or euthanasia. In some cases, the
neoplasia type could not be confirmed as the owner did
not provide consent to perform exploratory surgery or
necropsy. Neoplasm sections were fixed in 10% buffered
formalin, processed routinely, and 5-mm thick sections
were stained with hematoxylin-eosin (HE).

In six cases, an immunohistochemical exami-
nation was performed to obtain a definitive diagnosis
and histological classification of the neoplasm. His-
tological sections in previously silanized slides were
deparaffinized and subjected to antigen retrieval in a
citrate buffer solution (pH of 6.0) in a microwave oven,
followed by blocking of endogenous peroxidase and
incubation with primary antibodies, such as anti-pan
cytokeratin?; anti-S100 protein®; anti-glial fibrillary
acidic protein?, anti-VIII-related antigen factor4; and
anti-Vimentin V9 clone*, at 1:100 dilutions in a humid
chamber refrigerated for 18 h. The sections were then
incubated with secondary antibodies for 30 min in
a T°C environment, and the samples were identified
using chromogen DAB® solution®. The samples were
counterstained with Harris hematoxylin, followed by
slide assembly with commercial resin. Positive and
negative controls were used in all reactions (small
intestine for anti-PCK; cerebral cortex for anti-S100
and anti-GFAP; lung for anti-FVIII and muscle for
anti-Vin).

The dogs were grouped into the following
groups: Group A, conclusive diagnosis, confirmed
spinal neoplasm (20 dogs) and Group B, presumptive
diagnosis (8 dogs).
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RESULTS

Twenty-eight dogs (19 females and 9 males)
were examined during the study period (Table 1). The

Table 2. Spinal radiography, myelography, cerebrospinal fluid (CSF), presence
of metastases, decompressive surgery performed, and final outcome in animals
with confirmed diagnosis of spinal neoplasms (Group A) and in animals with pre-
sumptive diagnosis of spinal neoplasms (Group B) from 2007 to 2013. Veterinary
Hospital (HV), Universidade Estadual de Londrina (UEL), Parand State, Brazil.

age of the dogs ranged from 2.5 to 17 years, with a Group A Group B
mean age of 9.5 years. The weight of the animals ranges Changes on the spinal _0 _g
from 2.7 to 37 kg and 15 dogs (53.57%) weighed radiography =20  (@=8
above 20 kg. The most commonly affected breeds were Yes 8 6
Mongrel dogs (6/28), Poodle (5/28), Boxer (5/28), No 9 0
Rottweiler (2/28), Dalmatian (2/28), Cocker spaniel Not performed 3 2
(2/28), Labrador (1/28), Australian cattle dog (1/28), Chaniées Onﬁhe
Doberman (1/28), Fila brasileiro (1/28), Pinscher mye ‘;grap y - .
. es
(1/28), and Bull terrier (1/28). No 0 0
Not performed 12 5
Changes in the CSF
T%lble 1 Breed, gender, age, localization, ne.urological sy1'1dr0r'ne in QOgs Yes ) 0
with spinal neoplasms (Group A) and dogs with a presumptive diagnosis of
spinal neoplasm (Group B) from 2007 to 2013. Veterinary Hospital (HV), No 3 3
Universidade Estadual de Londrina (UEL), Parana State, Brazil. Not performed 15 5
Group A Group B Neoplasms in other organs
Breed (n=20) (n=238) One organ 4 4
Mongrel 6 0 More than one organ 9 2
Boxer 3 2 Marrow only 7 2
Poodle 3 2 Mammary glands 7 4
Dalmatian 2 0 Cutaneous 8 2
Labrador 1 0 Kidneys 3 1
Australian Cattle Dog 1 0 Liver 4 0
English Cocker Spaniel 1 1 Spleen 4 0
Rottweiler 1 1 Tonsils 1 0
Doberman 1 0 Cerebrum 2 0
Pinscher 0 1 Lungs 3 2
Brazilian Mastiff 0 1 Stomach 1 0
Bull Terrier 1 0 Intestine 2 0
Sex Skull 1 0
Female 13 7 Abdominal Wall 1 0
Male 7 1 Chest Wall 1 0
Age (years) Heart 1 0
<5 2 0 Decompressive surgery
5-10 13 5 Dorsal Laminectomy 2 0
11-15 4 3 Hemilaminectomy 4 0
>15 1 0 Not performed 14 8
Alteration Final outcome
Ataxia 2 1 Euthanasia 15 5
Paraparesis 6 1 Death 3 0
Paraplegia 7 5 Palliative Treatment or )
Tetraparesis 0 1 survival
Tetraplegia 4 0 )
Neurological Syndrome In Group A, primary neoplasms were observed
Cervical 3 1 in seven cases (35% [7/20]) and metastatic neoplasms
Cervicothoracic 0 0 were observed in 13 (65% [14/20]). Twelve animals
Thoracolumbar 8 5 had masses in more than two organs, seven had masses
L&Tﬁ?&:gfl Z (2) in more than one organ l?esides the spinal cord, and n.ine
Previous surgery for nodule showed no metastases in other systems. The location
removal of the spinal neoplasms and metastasis are shown in
Mammary 2 2 Table 2; the mammary gland and skin neoplasms were
Cutaneous 0 2

the most frequent source of metastasis to the nervous
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system. In Group B, the diagnosis was made by record
of prior skin and/or mammary tumor excision, the typi-
cal changes observed in the spinal radiographs, and/
or myelography or presence of pulmonary metastasis
on chest radiography, associated with the presence of
tumors on other systems, and in six out of eight dogs
the prime suspect was secondary neoplasm.

The spinal syndromes observed were cervical
(3/28), cervicothoracic (1/28), thoracolumbar (13/28),
lumbosacral (7/28), and multifocal (4/28) syndromes.
However, out of the 14 cases with thoracolumbar
syndrome, neoplasms were found in the cranial tho-
racic vertebrae in four. Two were meningiomas, one
a transmissible venereal tumor, and one a lymphoma.

Spinal radiography was performed in 23 ani-
mals. Fourteen animals (61% [14/23]) showed various
changes, including bone lysis (10/14), bone prolif-
eration (4/14), increase in the spinal canal diameter
(1/14), change in vertebra shape (3/14), irregularity
and reduced intervertebral space (3/14), and vertebral
body fracture with reduced radiopacity in the vertebral
body (1/14) [Figure 2]. Myelography was performed
in 11 animals (11/28), and in all cases, an interruption
or deviation of the column of contrast (Figure 3) was
observed. One of these dogs, a Boxer, had a myeloto-
mography performed, because in the myelography
there was interruption of the contrast, not being pos-
sible to perform a diagnosis. The CT myelography
suggested the presence of an intradural-extramedullary
mass. The alterations found is detailed in Table 3. Out
of 20 dogs with a confirmed diagnosis of spinal neo-
plasms, 10 had tumors in extradural locations (50%
[10/20]), six in intradural-extramedullary locations
(30% [6/20]), and four in intramedullary locations
(20% [4/20]). Out of the four cases of intramedullary
neoplasms, one was primary (meningioma) and found
in the lumbosacral region of a 12-year-old dog [1/4],
while three were multifocal, of which one was found
in the cervical and thoracolumbar region of a 7-year-
old dog with lymphoma, one was a hemangiosarcoma
in a 17-year-old dog, and one 2.5 year-old dog had a
malignant histiocytosis.

Cerebrospinal fluid was collected and analyzed
in seven animals, and pleocytosis with a predominance
of lymphocytes was found in two, and in these cases the
final histopathologic diagnosis was spinal lymphoma.
In one of these patients, a Bull Terrier, in addition to the
presence of thoracic, abdominal, pleural, and pericardial

effusion, it was observed metastasis in the heart, kidney,
mammary gland, and mesentery, and neurological symp-
toms developed over a period of 17 days. No significant
results were obtained from the five other cerebrospinal
fluid examination.

Table 3. Changes observed on myelography and spinal radiography in dogs
with a confirmed diagnosis (Group A) and presumptive diagnosis (group
B) of spinal neoplasia from 2007 to 2013. Veterinary Hospital (HV), Uni-
versidade Estadual de Londrina (UEL), Parana State, Brazil.

Group A, B
Changes found in the myelography (n=11)
Interruption of column of contrast 8
Asymmetry of column of contrast 1
Dorsal deviation of column of 4
contrast
Changes fopnd on the spinal (n=14)
radiography
Bone lysis 10
Bone proliferation 4
Increase in spinal canal diameter 1
Change in the vertebra structure 3
Irregularity and decreased 3

intervertebral space

Pathological fracture of the vertebral
body

Six animals (6/28) underwent decompression
surgery; two were dorsal laminectomies (2/6) and four
were hemilaminectomies (4/6). Three animals were
euthanized during the perioperative period. In the Boxer
dog with a mass diagnosed by myelotomography, during
the dorsal laminectomy, a transoperative imprint was
performed, with an initial result of meningioma, and due
to infiltration of the mass in the spinal cord, the animal
was euthanized (Figure 3). In a mongrel dog present-
ing a lumbosacral syndrome, radiography revealed an
increase in the size of the spinal canal at L5 (Figure 2),
while myelography revealed an interrupted contrast
spine between L4 and LS. The patient underwent an
exploratory dorsal laminectomy, in which was observed
an irregular increase of the spinal cord volume, causing
spinal cord impairment. Thus, the dog was euthanized in
the perioperative period. Histopathological examination
of this mass showed grade III anaplastic meningioma.
A poodle with meningothelial meningioma of the T2
vertebra (Figure 3 C and D) showed initial improve-
ment after T2 surgical decompression associated with
chemotherapy with doxorubicin, and was able to walk
again. The chemotherapy was performed because the
initial results of histopathological examination sug-
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gested sarcoma. After the third chemotherapy session
with doxorubicin, the general condition of the animal
deteriorated, the owner opted for euthanasia, being
the total survival time 85 days after the surgery. A
paraplegic Dalmatian due to a meningioma in T2-T4
showed good postoperative recovery after total removal
of the tumor. The dog started to walk with ataxia using
a wheeled cart, and was accompanied until day 135,
showing good recovery without recurrence. Another
Dalmatian was diagnosed with extradural metastasis of
a transmissible venereal tumor (TVT) in vertebra T8,
showing significant improvement after surgical removal
of the mass. Surgical treatment was then associated
with chemotherapy with vincristine and the dog is now
able to walk with mild spinal ataxia and has shown no
recurrence of the condition.

Out of the primary neoplasms found, seven were
meningiomas and affected mainly male dogs. Myelog-
raphy was performed in six cases. In one of these cases
the result was inconclusive and the case was referred
to myelotomography. In the other five dogs, changes
were compatible with extradural lesion in three cases,
intradural-extramedullary in one and intramedullary in
one. In one dog the lesion was in the cervical region, in
two they were in the cervicothoracic region, in three in
the thoracolumbar region, and in one in the lumbosacral
region. In the latter patient a simple radiograph was
performed previously and it was observed expansion
of the spinal canal with change in the dorsal laminae of
the spinal canal of the L5 vertebra. In another patient
probably due to infiltration mass on T1 vertebra, it was
observed in the plain radiograph pathological fracture
of the vertebral body.

Regarding secondary malignancies, three dogs
had Ilymphoma (3/20) and two of them had generalized
lymphadenopathy and increased number of lymphocytes
in the CSF. Hemangiosarcoma was diagnosed in one
dog presenting paraplegia and seizures, being the pri-
mary neoplasm originated in the skin, with metastases
in the liver, spleen, mammary gland, and brain (Figure
1F, G, and H). However, in this dog, metastasis of the
hemangiosarcoma was intramedullary. One dog had
osteosarcoma in the L7 and sacral (1/20) vertebrae.
Proliferation in the L7 and sacral vertebrae as well as
bone destruction was observed on the radiography.

Two dogs (2/20) presented malignant histiocy-
tosis (Figure 1A, B, and C), and both showed spleno-
megaly and hepatomegaly. One presented dyspnea and

paraplegia, while the other tetraplegia and lymphade-
nopathy. In one dog, the final diagnosis was spinal me-
tastasis of intestinal tubular adenocarcinoma, with tumor
emboli, which resulted in a malacia area on the site, and
this animal also presented metastasis in the mammary
gland, lung, brain, liver, and spleen. Two (2/20) animals
presented diagnoses compatible with mammary tumor.
Although both had a history of mammary tumor, it was
not possible, however, to classify the type of carcinomas,
which were located in the extradural lumbar region. The
frequency of primary and metastatic spinal tumors are
summarized in Table 4.

Table 4. Neoplasm localization and types of neoplasms found in animals
with confirmed diagnosis of spinal neoplasms (Group A) from 2007 to
2013. Veterinary Hospital (HV), Universidade Estadual de Londrina (UEL),
Parana State, Brazil.

Group A
Localization of neoplasm (n=20)
Extradural 10

Intradural-extramedullary 6
Intramedullary 4
Types of neoplasm
Meningioma
Lymphoma
Malignant histiocytosis
Micropapillary carcinoma
Hemangiosarcoma
Multiple myeloma
Transmissible venereal tumor
Osteosarcoma
Intestinal tubular adenocarcinoma
Mammary carcinoma

[ S I e e e el \° VS BN |

In eight animals (8/28), the diagnosis of spinal
tumor was presumptive and based on the results of labo-
ratory tests, radiography (5/8), myelography (3/8), chest
radiography with pulmonary metastasis (3/8), record of
prior skin and/or mammary tumor excision (3/8), and the
presence of nodules in the body on clinical examination
(4/8) [Figure 4].

The clinical course in relation to the onset of
symptoms of neurological dysfunction, until death or
euthanasia, ranged from 1-170 days, with an average
42 days of survival. Twenty animals were euthanized,
three died, and three underwent palliative treatment,
which included rest, nursing care, bladder massage, and
use of analgesics and anti-inflammatory medications.
Only two dogs survived, one with canine transmissible
venereal tumor and one with meningioma, both treated
with surgery.
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Figure 1. Images of necropsy in dogs with spinal neoplasms. A- Malignant histiocytosis in dogs with paraplegia
due to thoracolumbar syndrome and kidney metastasis (arrows). B- Same dog, presence of mass in the lumbar
vertebra L2 (arrow). C- Same dog, mass in the spinal canal floor after removal of the spinal cord (arrow). D-
Meningioma in the vertebra L5 of a Cocker Spaniel with paraplegia due to lumbosacral syndrome. Presence of a
mass compressing the spinal cord (arrows). E- Same dog, infiltration of the mass into the vertebral body (arrow).
F- Medullary segments L2, .3, and L4 of a female mutt with paraplegia due to an intramedullary hemangiosarcoma
(arrow). G- Same dog, neoplasia is intramedullary. H- Same dog, cerebrum metastasis (arrows). I- Lymphoma
metastasis in spinal segment T7 of a female Bull Terrier with paraplegia.

Figure 2. Radiographs of dogs with spinal neoplasms. A- Bone lysis in the L5 vertebra lamina of a 10-year-
old Boxer presenting progressive paraparesis. The arrow points to the edge of the lesion. B- Several lytic,
piecemeal lesions in the cervical vertebrae of a dog diagnosed with multiple myeloma. Arrows indicate some
of the lesions. C- Increased size of the medullary canal in the L5 vertebra due to lysis of dorsal laminae due
to an intramedullary tumor growth (meningioma). The arrow points to the cranial edge of the lesion. D- De-
formity of the caudal border of the body of the C4 vertebra in a 15-year-old Pinscher presenting tetraparesia.
The arrow points to the normal cranial edge of the vertebra. It is possible to see lysis in the middle third of
the C4 vertebra in comparison with the normal structure of the neighboring vertebrae.

6
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Figure 3. Photograph of diagnostic imaging tests performed in dogs with spinal neoplasms. A- Myelography of a Dalmatian with meningioma in the T3
vertebrae, lateral radiograph: interruption of the column of contrast is observed over the T3 vertebrae. B- Myelography of a Dalmatian with meningioma in
the T3 vertebrae, ventrodorsal radiograph: asymmetry in the left side (arrow) in which the column of contrast can be seen, and the right side, which lacks
of contrast. C- myelography of a Poodle with meningioma of the T1 vertebra. On the lateral projection, a deviation of the column of contrast on T1 and
decreased body size of the T1 vertebra are observed (arrow). D- Myelography of a Poodle with meningioma of the T1 vertebra; ventrodorsal projection:
a deviation of the column of contrast is observed (arrow).E- Myelography of a Cocker Spaniel. Deviation and interruption of the column of contrast over
the vertebral body L4 are observed (arrow). F- Transverse myelotomography of a Boxer with meningioma of the C4 vertebrae on the left side (arrow).

Figure 4. Photographs of a female Boxer with a presumptive diagnosis of spinal neoplasm. A- Scar of a
regional mastectomy performed seven months before. B- Lumbosacral radiography, with increased bone
radiopacity in L6-L7. C- Myelography, with interruption of the column of contrast over L5-L6 and L7,
suggesting the presence of a mass inside the vertebral canal. D- Thoracic radiograph, with the presence of
several diffuse nodules (arrows) in the lung fields, which are suggestive of pulmonary metastases.

7
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DISCUSSION

The results differ from previous studies, in
which the number of male and female dogs with neo-
plasms in the CNS was the same [5,14], as in the pres-
ent study female dogs were more affected. Unlike other
studies [14,16], metastatic spinal tumors predominated.
The mean age of the affected dogs was similar to that
of the dogs in another study in Brazil [16]. As in other
studies, boxers [13,14] and large dogs [6,9,11] were the
most affected by spinal tumors, however poodle was
a common breed too, probably because of a greater
preference for these breed in the region of the country
in which this study was conducted.

The neurological syndrome most often en-
countered was thoracolumbar, as described in other
researches [9,11,14]. However, out of the 14 cases
with thoracolumbar syndrome, neoplasms were found
in the cranial thoracic vertebrae in four. Two were
meningiomas, one a transmissible venereal tumor,
and one a lymphoma. This rostral localization is in
agreement with previous information that stated that
the thoracolumbar region of the cranial thoracic region
is most prone to neoplasms [9].

The findings observed in plain radiographs
were also reported in other studies [9,11,15], who
state that bone lysis, bone proliferation, increase in the
spinal canal diameter as a result of spinal tumor expan-
sion and pathological fracture in the body or vertebral
lamina, are common findings in patients with tumors
that affect the vertebrae. These findings were evident
in 61% of survey radiographs performed, representing
50% of the cases, so this technique can provide many
important diagnostic information.

Although advanced image as magnetic reso-
nance or tomography are superior to myelography for
the diagnosis [5], these tests are not available in the
area where the present study was done, therefore my-
elography was very useful. Myelographic alterations
as interruption or deviation of the contrast column
indicated localization of the neoplasm [17] in ten out
of 11 cases, and the three basic pathologic patterns
were recognized, being the frequency of extradural,
intradural-extramedullary and intramedullary lesions
similar to previous publications [9,15], that stated that
50% of tumors are extradural, 35% are intradural-extra-
medullary, and 15% intramedullary. These findings can
be accurate at locating the tumor along the neuraxis,
especially when the tumor is a meningioma [15].

Examination of cerebrospinal fluid may be
normal in dogs with spinal neoplasia [17], as observed
in the present study, as most of CSF were normal.
Sometimes there is an increase in the protein concentra-
tion without an increase in the number of cells, called
albuminocytologic dissociation, but this was not ob-
served [17]. The most common tumor associated with
neoplastic cells present in the CSF is lymphosarcoma
[17], as observed in the present study, since there was
predominance of lymphocytes in two cases however,
the morphology of the cells were not evaluated.

Out of the primary neoplasms found, seven
were meningiomas, one in the cervical region, two in
the cervicothoracic region, three in the thoracolumbar
region, and one in the lumbosacral region. Meningioma
is the most frequent primary CNS neoplasm affecting
the spinal cord in dogs [15], and in the present study,
it was the most common neoplasm after the secondary
ones. The prevalence of thoracolumbar localization
was different from many previous studies that found
a higher frequency of meningiomas in the cervical
region [2,13].

Despite the present study have found more
females than males with spinal neoplasia, most of
the patients with meningiomas were males. There are
different results between studies about gender pre-
dominance in dogs with meningioma [2] and in some
studies there is a male:female predominance of 2:1. In
other studies there are more females than males with
meningiomas [1]. Data from human and veterinary
medicine suggest that the growth of meningiomas may
be influenced by the female sex hormones [1].

The prognosis for spinal meningiomas depends
on the location, degree of invasion of the nervous tis-
sue, and severity of neurological symptoms during
diagnosis [4]. Surgery may permit complete removal
or cytoreduction and biopsy of the tumor, however, re-
moving spinal meningiomas is more problematic than
excising intracranial meningiomas, because they tend
to be more infiltrative [2], as observed in some cases,
in which tumor excision was not possible.

Despite lymphoma being one of the most com-
mon neoplasms in the dog [3], spinal lymphoma is
more common in cats than in dogs [5,6]. However, in
the present study there were three cases of lymphoma.
This disease can involve any tissue outside of the
lymphatic system including the central nervous [3].
CSF changes not always occur in dogs with lymphoma
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[6,9,15], but in two cases there was CSF alterations. In
a study with six dogs with spinal lymphoma, it was ob-
served that this disease is multifocal, causing vertebral
involvement, spinal cord compression and involvement
of more than one spinal compartment, like medullary
cavity, vertebral canal and paraspinal soft tissues [3].

System malignant histiocytosis, diagnosed in
two animals, is an aggressive, multisystemic disease
characterized by multiple tumors in several organs,
with the spleen, lung, and bone marrow involved
primarily and the liver and lymph nodes secondarily,
as seen in the present study [8]. Neurologic signs are
reported in 38% of dogs with malignant histiocytosis,
and diagnosis is a challenge for the clinician because
affected dogs often have nonspecific clinical signs
that indicate multisystem involvement, as seen in the
present study [8].

Many kinds of carcinomas can metastasize
to the vertebrae via the haematogenous route includ-
ing mammary carcinoma [17], as seen in the present
study. Carcinomas are often found to metastasize to
the extradural spinal location [12], so clinical signs of
the metastasis may be apparent before clinical signs
of the primary tumor [5]. However, in 53 dogs with
intramedullary spinal neoplasia, 34% had secondary
tumors, and only 44% of dogs with secondary tumors
had myelopathic signs, because the remaining dogs was
presented with primary organ dysfunction without my-
elopathic signs, including hemoabdomen, stranguria,
and hematuria [14]. In the same study it was observed
a high frequency of many kinds of carcinomas in the
spinal cord, like transitional cell carcinoma, mammary,
prostatic and pancreatic carcinoma [14].

Osteosarcoma is the most common primary
bone tumor in dogs however, long bones are involved
more often than flat bones [10]. In a study with 116
dogs with axial osteosarcoma, almost 17% of the cases
were spinal [10]. Extradural osteosarcoma is a common
extradural neoplasm [5,9,11,15], causing proliferation
as well as bone destruction, that are primary character-
istic of osteosarcomas [4,15]. In studies about spinal
tumors [6] or axial osteosarcoma [10,12], the prognosis
for osteosarcomas is bad, and most dogs have a short
survival, with or without surgical treatment.

Intramedullary spinal cord neoplasms are the
least common of the three categories of spinal cord
tumors [7], and in general are represented by primary
glial tumors [5,7] that were not diagnosed in the present
study. However, we observed three cases of secondary

spinal neoplasia, as carcinomas and hemangiosarcomas.
In dogs, hemangiosarcoma have a propensity for intra-
medullary spinal cord involvement [5,6]. One intramed-
ullary neoplasm was a anaplastic meningioma grade II1,
which in fact could be intradural-extramedullary initially
and then because of the chronicity infiltrated into the
spinal cord. Meningiomas generally show intradural-
extramedullary localization and more commonly grow
via compression and less commonly by infiltrating the
nervous tissue [19]. However, there is a case report of
intramedullary transitional mixed meningioma in the
cervical spinal cord of a Boxer dog that probably had
also infiltrated the spinal cord. [19].

The clinical course in relation to the onset of
symptoms of neurological dysfunction, until death or
euthanasia, ranged from 1-170 days, with an average 42
days of survival. After the diagnosis, the survival was
short and this may be due to the fact that most dogs in
this study already had more than one system affected,
and consequently showed significant changes related
to systemic metastases during the onset of the neuro-
logical symptoms. In one report of 37 dogs with distint
kind of spinal tumors, median survival of all dogs that
survived 20 days following diagnosis was 240 days,
but a total of 40% of these dogs, were euthanized or
died within the first 20 days following diagnosis [15].

Only two dogs submitted to surgical treatment
improved. The results observed after surgical resection
of neoplasms vary with their location in relation to
the spinal cord, neoplasm type, severity of the clinical
signs, and possibility of removal with adequate margins
without causing spinal instability [5,13,18].

In conclusion, spinal neoplasia is an impor-
tant differential diagnosis in dogs with localized or
multifocal neurological signs. Secondary tumors were
the majority of spinal cord neoplasms in the present
study, so in dogs with spinal disorders, the veterinary
practitioner should suspect spinal neoplasia, especially
if there is a history of excision of neoplasms in other
systems. Breeds that showed spinal neoplasms were
mainly poodles and boxers, aged 5-10 years, and
67.85% of the cases were females. The thoracolumbar
region was the most affected, predominantly with meta-
static neoplasms, especially from mammary gland and
skin neoplasms, and among the primary neoplasms,
meningioma was the most common. As secondary
spinal neoplasms were more common, the prognosis
in most cases was poor.
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