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ABSTRACT

Background: Malignant peripheral nerve sheath tumors (MPNSTSs) are rare sarcomas in domestic animals, originating
from peripheral neural cells or cells associated with the peripheral nerve sheath. These tumors primarily occur in the pe-
ripheral nerves of the brachial plexus and may occasionally invade the spinal cord. Diagnosing MPNSTs is challenging
owing to the primary clinical sign being progressive claudication, which can be of neurogenic or musculoskeletal origin.
Thus, this study aimed to report a case of MPNST located at the C3 level in the vertebral canal, focusing on the clinical,
imaging, and surgical aspects of the case.

Case: A 9-year-old male mongrel dog, suffering from upper motor neuron tetraparesis, was treated for ataxia and nail
dragging on the thoracic limbs. These symptoms later progressed to the pelvic limbs and eventually led to lateral decubitus.
Myelotomography revealed a 2 cm neoplasm in the vertebral canal, compressing the spinal cord between the C2-C3 vertebral
processes. The patient underwent decompressive surgery via a left dorsal approach to the vertebrae. A hemilaminectomy
was performed between C2-C3, removing the laminar bone and exposing the spinal cord and nerve root of the segment.
The mass, located in the nerve root region, was carefully separated from adjacent tissues, and removed. The tumor’s histol-
ogy was consistent with MPNSTs. The patient’s neurological condition, which had been rapidly deteriorating, improved
following spinal cord decompression surgery and mass extirpation. After a 3-day hospital stay, the patient was discharged
for homecare. Five days post-surgery, the animal exhibited a return of neurological and ambulatory functions. The surgi-
cal procedure was the sole treatment method employed against this sarcoma. However, tumor recurrence was observed
270 days post-resection of the mass in the medullary canal. Given the unfavorable prognosis, the animal was euthanized.
Discussion: Spinal cord tumors are categorized based on their location and segmentation relative to the spinal cord and
dura mater. These categories include intramedullary, intradural-extramedullary, and extradural-extramedullary. Imaging
tests such as magnetic resonance imaging (MRI) and computed tomography are more effective in locating and classifying
spinal cord tumors than X-rays. Historically, myelography has been utilized to outline the subarachnoid space and ascertain
the presence of spinal cord compression or expansion. However, MRI provides superior visualization. In this instance,
tomography was employed to both verify the neoplasm compressing the spinal cord and to aid in surgical planning. Mis-
diagnosis of this condition as musculoskeletal claudication is common, leading to a delayed diagnosis of MPNSTSs and an
unfavorable prognosis. Hematological and biochemical tests are recommended for a general patient evaluation, but primary
alterations in these tests are typically not present in patients with MPNSTs. Regarding treatment, total surgical resection of
the neoplasm is most advised, as this malignant neoplasm is generally resistant to chemotherapy and radiotherapy. Given
the rarity and progression of this disease, it is increasingly important to recognize the clinical signs specific to the case
described, in order to establish the correct diagnostic methods and treatment protocols for each patient. Therefore, early
diagnosis, grounded in a thorough clinical examination and supplemented by imaging tests, should be paired with aggres-
sive surgical intervention. This approach aims to enhance the prognosis, quality of life, and survival rate of these patients.
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INTRODUCTION

Peripheral nerve sheath tumors (PNSTs) repre-
sent a varied group of neoplasms. They can originate
from Schwann cells or associated cells of the perineural
sheath, leading to the formation of schwannomas and
perineuriomas. Alternatively, they may arise from a
combination of endoneurial, epineurial, or stromal
fibroblasts, resulting in neurofibromas and malignant
peripheral nerve sheath tumors (MPNSTs). The col-
lective term PNSTs is used owing to the challenges in
histologic differentiation and the overlapping biologi-
cal behavior of these tumors [1].

Primary neoplasms of the peripheral nerves can
originate in the cranial and spinal nerves, as well as in
the peripheral nerves or roots of the brachial plexus.
Occasionally, these neoplasms infiltrate the medullary
canal and compress the spinal cord. However, they
can also affect other sites, including the liver, spleen,
adrenal gland, skin, lungs, and eyes [3].

Clinical symptoms can differ based on the
anatomical site of neoplasm growth[10]. While com-
plementary imaging tests play a crucial role in tumor
identification, definitive diagnosis is established
through histopathological and immunohistochemical
analyses [7].

Surgical excision is the preferred treatment
method however, when tumors are inoperable, che-
motherapy serves as a palliative treatment [3,7,10].

The objective of this study was to present a
case involving a malignant neoplasm of the peripheral
nerve sheath, situated in the C3 nerve root of the spinal
cord within the C2-C3 segment of the vertebral canal.
The clinical, imaging, and surgical facets of the case
are discussed.

CASE

A 9-year-old, mixed breed, medium to large-
-sized male canine presented with tetraparesis for 15
days. The condition was characterized by ataxia and
nail dragging on the thoracic limbs, which subsequen-
tly progressed to the pelvic limbs and evolved into
lateral decubitus. Within 30 days, the animal expe-
rienced a total loss of movement. Upon the onset of
the 1* clinical signs of the disease, the owner promptly
sought veterinary assistance. The attending veterina-
rian prescribed prednisolone! [1 mg/kg, VO, SID, 7
days] and recommended an evaluation by a veterinary
neurologist. The patient exhibited slight improvement

within the initial 3 days of treatment, but the clinical
signs subsequently intensified.

During the clinical-neurological examination,
the patient was alert yet positioned in lateral decubitus.
He exhibited tetraparesis, characterized by increased
muscle tone and cervical spinal hyperesthesia. Normal
spinal reflexes, postural reactions, and cranial nerves
were observed. The patient-maintained control over
micturition and stool but presented with a cold, swollen
scrotum.

The laboratory tests, which included a full
blood count, serum biochemistry, and renal function,
all fell within the normal parameters for the species.

The animal was referred for a computed tomo-
graphy examination of the cervical region, and myelo-
tomography with contrast was conducted to accurately
visualize the soft tissue lesion. Upon examination, a
neoformation of soft tissues, isoattenuating the spinal
cord, was observed within the vertebral canal (Figure
1). This neoformation, with partially defined bounda-
ries, occupied a significant portion of the canal’s left
lateral and medial sections. It extended from the cau-
dal epiphysis of C2, through the C2-C3 intervertebral
foramen, to the cranial epiphysis of C3. This resulted
in medullary flattening and compression, with attenu-
ation and thinning of the contrast column, which was
displaced from the left to the right. The average size
of the neoformation was 1.0 x 1.0 x 1.0 cm. Additio-
nally, the neoformation caused an enlargement of the
left portion of the vertebral canal caliber and the left
foramen between C2-3.

Figure 1. Myelotomography with contrast showing neoformation of soft
tissues isoattenuating the spinal cord, with partially defined limits; these
formations were located within the vertebral canal.
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Figure 2. A- Hemilaminectomy was performed between C2-C3 to expose the spinal cord and nerve root of the segment. B- The mass was found in the
C3 nerve root region and was carefully separated from adjacent tissues and excised.

The dog was referred for surgery. The operation
commenced with a left dorsal approach to the verte-
brae, involving an incision of the median raphe to cut
through the superficial cervical muscles and laterally
retract them. A hemilaminectomy was executed betwe-
en C2-C3, which involved the removal of the laminar
bone, thereby exposing the spinal cord and nerve root
of the segment. The mass was discovered in the C3
nerve root region. It was meticulously separated from
the surrounding tissues and excised (Figure 2 A and B).

The mass was preserved in 10% formalin befo-
re being sent for histopathological examination. Upon
microscopic inspection, nerve structure was identified,
accompanied by the proliferation of elongated cells
with indistinct borders. These cells exhibited a sparse
to moderate amount of eosinophilic fibrillary cyto-
plasm, oval to elongated nuclei with finely stippled
chromatin, and 1 to 2 distinct variable nucleoli. Mild
anisocytosis and anisokaryosis were also observed. A
single mitotic figure was noted per 2.37 mm? area. The
morphological diagnosis indicated a grade I soft tissue
sarcoma, suggesting a MPNST.

The animal was hospitalized for a duration of 3
days. Throughout this time, dexamethasone? [2 mg/kg
- IV, SID], dipyrone® [25 mg/kg - TV, BID], ceftria-
xone* [30 mg/kg - IV, BID], and tramadol’ [4 mg/kg
- IV, TID] were administered. Approximately 24 h

post-surgery, the patient exhibited signs of tetraparesis
improvement, demonstrating voluntary limb move-
ments. By the subsequent day, the patient regained
walking ability, albeit with persistent ataxia. On the 3
day, the patient was discharged, with a continuation of
the treatment prescribed for homecare. However, the
steroidal anti-inflammatory drug was substituted with
the non-steroidal carprofen® [2.2 mg/kg - SID, 4 days],
while the dosages of tramadol® and dipyrone® were
maintained for an additional 3 days.

Eight days post-procedure, the patient returned
to the clinic for suture removal and a post-surgical as-
sessment. The animal exhibited normal gait, postural
responses, and spinal reflexes. The owner was advised
to continue oncological treatment but opted against it.
Approximately 270 days following the surgery, the pa-
tient developed tetraparesis again. Given the poor prog-
nosis, the decision was made to euthanize the animal.

DISCUSSION

Spinal cord tumors are categorized based on
their location and segmentation in relation to the spinal
cord and dura mater. These categories include intrame-
dullary, intradural-extramedullary, and extradural-ex-
tramedullary. Extramedullary tumors constitute 85%
of spinal cord neoplasms, while intramedullary tumors
make up the remaining 15% [7,9]. In a particular study,
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the identified tumor was classified as intramedullary-
-extramedullary, located in the C3 nerve root within
the C2-C3 segment of the vertebral canal. Nerve
sheath tumors and meningiomas are most commonly
classified as intramedullary-extramedullary. However,
meningiomas are more prevalent in the cervical region
compared to nerve sheath tumors [2].

Imaging tests, including magnetic resonance
imaging and computed tomography, are more effecti-
ve than X-rays in locating and classifying spinal cord
tumors. X-rays do not reveal soft tissue tumors in the
spinal cord. Historically, myelography has been em-
ployed to outline the subarachnoid space and ascertain
the presence of spinal cord compression or expansion.
However, MRI provides superior visualization in near-
ly all spinal tumor cases [2]; however, this test is not
widely accessible in several regions of Brazil, as was
the case in this instance. Tomography was utilized both
to confirm the presence of the neoformation compres-
sing the spinal cord and to aid in surgical planning.

The animal’s clinical signs, including diffi-
culty in movement and progression to tetraparesis,
are indicative of PNSTs. A study evaluating 34 dogs
with meningiomas and PNSTs revealed that clinical
signs varied from single limb lameness to tetraparesis/
hemiparesis, contingent on the tumor’s location [7].

Cases of MPNSTs are more prevalent in
middle-aged to elderly dogs, particularly in medium
to large breeds [3], as exemplified by the patient in
this study.

Malignant peripheral nerve sheath tumors are
categorized as soft tissue sarcomas because of their
slow growth, locally invasive behavior, high likelihood
of recurrence, and low to moderate metastatic poten-
tial. Differentiating this type of neoplasm from others,
such as hemangiopericytoma, fibrosarcoma, malignant
fibrous histiocytoma, and leiomyosarcoma, is crucial.
This is because, in many instances, the histological
patterns are similar, rendering immunohistochemistry
indispensable for the definitive diagnosis of the existing
tumor type [4]. In this particular case, the immunohis-
tochemistry examination could not be conducted owing
to the tutor’s financial constraints.

The condition is often misdiagnosed as muscu-
loskeletal claudication, leading to a delayed diagnosis
of MPNSTs and an unfavorable prognosis. Early diag-
nosis and treatment are crucial for enhancing survival
rates in animals [6]. In the case of the animal studied, a

definitive diagnosis was established 30 days following
the onset of forelimb lameness. This timely diagnosis
likely contributed to the positive clinical outcome
observed post-surgery for tumor removal.

Hematological and biochemical tests are typi-
cally utilized for a comprehensive patient evaluation.
However, primary alterations in these tests are not
commonly observed in patients with MPNSTs.

The most recommended treatment for this
malignant neoplasm, known for its resistance to
chemotherapy and radiotherapy, is total surgical re-
section. No chemotherapy or radiotherapy protocol
has proven effective for MPNSTs [6]. The patient in
this case underwent surgical treatment to excise the
mass. If the neoplasm invades the medullary canal, a
laminectomy or hemilaminectomy, coupled with du-
ratomy and rhizotomy, is necessary to alleviate spinal
cord compression and remove the tumor [5]. In this
instance, the tumor was partially removed through
hemilaminectomy, which also served to decompress
the spinal cord. However, complete removal of the
neoplasm was not achieved. Following the recurrence
of clinical symptoms of ataxia and subsequent tetra-
paresis, indicative of potential tumor recurrence, the
dog was euthanized.

Considering the infrequent occurrence and
progression of this disease, it is imperative to closely
monitor the clinical symptoms presented in the case
under discussion. This will facilitate accurate diagnosis
and the development of a tailored treatment protocol
for each patient [8]. The prognosis for animals afflicted
with MPNSTs is generally poor, particularly when the
medullary canal is invaded. This is because such tumors
are seldom diagnosed solely on the basis of clinical
observations [8].

Therefore, early diagnosis, which relies on
comprehensive clinical examinations and imaging
tests, should be coupled with aggressive surgical inter-
vention. This approach aims to enhance the prognosis,
quality of life, and survival rates of these patients.
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