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ABSTRACT

Background: Craniocervical junction abnormalities (CJA) are described as complex congenital malformations affecting the
caudal occipital region and 1* cervical vertebrae. These abnormalities often include Chiari malformations, atlanto-occipital
overlapping, cervical canal stenosis, and atlantoaxial instability. There are few descriptions of these conditions in veterinary
literature, despite their relevance. This report’s aim is to describe a case of complex craniocervical malformation in a dog,
presenting the clinical findings, diagnostic methods, surgical treatment, and post-operative evolution, thus improving the
understanding and management of such cases in veterinary practice.

Case: A 4-year-old German Spitz dog, weighing 4.6 kg, was presented to a Veterinary Hospital in Sdo Paulo State with a
history of cervical hyperesthesia and non-ambulatory tetraparesis. Neurological examination revealed an absence of conscious
proprioception in both thoracic and pelvic limbs, along with segmental hyperreflexia, pointing the neurolocalization of the
lesion to the C1-CS5 spinal segment. The dog’s clinical evolution indicated further involvement of the brainstem, thalamic,
and cerebellar regions. Cervical radiographs showed changes suggestive of craniocervical and vertebral malformations
at C1-C2. Magnetic resonance imaging (MRI) further elucidated these findings, revealing a complex malformation caus-
ing significant compression of the medulla oblongata, atlanto-occipital overlapping, dysplasia’hypoplasia of the occipital
bone, and mild cerebellar herniation, leading to partial obstruction of cerebrospinal fluid (CSF) flow. CSF cytology did not
show significant abnormalities. Due to the unfavorable evolution of the patient, it was necessary to intervene surgically.
The dog underwent foramen magnum decompression (FMD) with suboccipital craniectomy associated to cranioplasty
using titanium mesh. Additionally, C1 laminoplasty and C1-C2 laminectomy were performed to maintain the stability of
the atlanto-occipital joint and provide access to the dura mater. The dog presented a gradual and complete recovery of its
motor function in the post-operative period, indicating a successful surgical treatment.

Discussion: This case highlights the importance of advanced diagnostic imaging, such as MRI, in accurately identifying
and assessing craniocervical junction abnormalities in dogs beyond what radiographs are able to identify. The successful
surgical outcome obtained in this case shows the effectiveness of combining different surgical approaches for the ma-
nagement of such malformations. The foramen magnum decompression with cranioplasty, C1 laminoplasty, and C1-C2
laminectomy are great examples of fruitful combined techniques. Conservative therapies, such as pain management and
the use of carbonic anhydrase inhibitors, may be satisfactory treatment options but could be insufficient for severe cases.
Surgical intervention, as demonstrated, can significantly improve prognosis and quality of life by relieving compressive
forces on the medulla oblongata and restoring normal CSF flow. The use of cranioplasty is particularly beneficial in redu-
cing complications associated with scar tissue formation. This report adds valuable data to the limited veterinary literature
on CJA, emphasizing the need for precise diagnosis and the advantages of the association of surgical approaches. This
knowledge will ultimately improve treatment outcomes and the quality of life for animals with such abnormalities.
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INTRODUCTION

Craniocervical junction abnormalities (CJA)
are described as complex congenital malformations
that affect the caudal occipital region and the 1* cer-
vical vertebrae. These are often represented by Chiari
malformations (CM), atlanto-occipital overlapping
(AOO) and cervical canal stenosis between C1-C2, as
well as atlantoaxial instability (AAI) [4].

Young dogs of toy breeds are considered to be
the most susceptible to be affected by the condition,
with neuropathic pain as the main clinical sign, spe-
cifically caused by CM [7,9]. Additionally, cervical
hyperesthesia is commonly observed, as well as multi-
focal neurological signs such as cranial nerves deficits,
epileptic episodes, behavioral changes, proprioceptive,
vestibular, and/or cerebellar ataxia [7,10].

The magnetic resonance imaging (MRI) and
the computed tomography (CT) are the imaging exams
used for the diagnosis of CJA [5]. The clinical treatment
is based on pain management, with the use of tricyclic
analgesics (e.g. pregabalin or amantadine) associated
with corticosteroids and carbonic anhydrase inhibitors
[7,9]. Although some patients may be treated clinically,
JCA are considered surgically treated affections, with
the magnum foramen decompression (MFD) being one
of the most indicated procedures, possibly along with
a cranioplasty with titanium mesh [2-4].

Since CJA are rarely described in the literature,
the current case report aims to describing a complex
craniocervical malformation case in a German Spitz
adult dog with a history of cervical hyperesthesia and
non-ambulatory tetraparesis.

CASE

A 4-year-old male German Spitz intact dog,
weighing 4.6 kg, was brought to a Veterinary Hospital
in the State of Sdo Paulo, Brazil, with cervical and
difficulty standing.

The neurological examination revealed a
non-ambulatory tetraparesis and severe cervicalgia.
Conscious proprioceptive deficits in thoracic and pelvic
limbs were noted, as well as hyperreflexia. No cranial
nerves deficits or intention tremors were noticed.

According to the neurological exam, the clini-
cal diagnosis of cervical myelopathy was determined,
as well as cerebellar and brainstem involvement, and a
thalamic lesion, based on changes in thermoregulation.
The radiographic examination of the craniovertebral

area suggested to craniocervical and vertebral malfor-
mations between C1-C2, with a non-compressive or
low-compressive dynamic aspect.

Since the radiograph was inconclusive, an
MRI was performed to evaluate possible CJA sug-
gested in the x-ray, as well as other causes of cervical
myelopathy, such as intervertebral disc diseases. The
MRI examination of the brain and cervical spinal
cord was performed in transverse T1, T2 and FLAIR
sequences, as well as STIR for the cervical area. A
complex malformation of the craniocervical region
was identified, causing a significant compression of the
medulla oblongata with atlanto-occipital overlapping,
dysplasia/hypoplasia of the occipital bone and mild
cerebellar herniation, resulting in a partial obstruction
of the cerebrospinal fluid (CSF) flow (Figure 1). Addi-
tionally, a cytological exam of the CSF was performed
and no significant changes were found.

According to the clinical signs and the perfor-
med examinations were prescribed pregabalin' [Pre-
gabalina® - 3 mg/kg, orally, BID] and prednisolone?
[Prediderm® -1 mg/kg, orally, SID], for a total of 25
days, with a gradual reduction of the prednisolone
dosage; manitol® [Manitol® - 1 g/kg, intravenous, TID]
and furosemide* [Furosemida® -1 mg/kg, orally, SID]
for 10 days.

The CJA was the clinical diagnosis since the
patient didn’t show any improvement, and a surgical
procedure was decided. During the surgery, it was
possible to notice de cerebellar herniation and the
dorsoventral compression of the spinal cord at C1-C2.
The dorsal aspect of the dura mater between C1-2 was
fibrotic, with material consistent with bone fibrosis/
metaplasia, causing moderate dorsal compression of
the spinal cord on the cranial portion of C2 and dural
band sign (Figure 2).

Figure 1. Sagittal T2-weighted MR image, showing a malformation of
the craniocervical region and compression of the medulla oblongata with
atlanto-occipital overlapping, dysplasia/hypoplasia of the occipital bone
and mild cerebellar herniation.
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Figure 2. Dural band (red circle) through a medullary exploration.

Since there was a partial obstruction of the CSF
flow, ventriculomegaly was observed in the lateral,
3 and 4™ ventricles, and being classified as mild to
moderate, and so determining the diagnosis of con-
genital CJA. The surgical treatment consisted of the
correction of the CJA with the MFD being performed
through a suboccipital craniectomy combined with a
cranioplasty with titanium mesh. The C1 laminoplasty
and the right dorsolateral laminectomy between C1-
C2 were performed to maintain the atlanto-occipital
joint stability, and access to the dural band, which was
prominent in the right lateral area. Subsequently, a
durotomy to remove the compressive dural band was
performed (Figure 3A, B & C).

After the surgical procedure, pregabalin' [Pre-
gabalina® - 3 mg/kg, orally, BID] was prescribed for 30
days. The patient improved clinically in the following
order: appropriate thermoregulatory response, reduc-
tion of cervicalgia, evolution from non-ambulatory
tetraparesis to ambulatory tetraparesis in 5 days, and
presented gait with little to no ataxia, recovery of pro-
prioception and normalization of segmentary reflexes

after 30 days to surgery. After 45 days of the surgical
procedure, the patient showed normal spinal reflexes
and absence of proprioceptive deficit.

DISCUSSION

The aim of the current case report was to des-
cribe the clinical signs, diagnosis, surgical treatment
and post-operative evolution of a complex craniocervi-
cal malformation in an adult German Spitz dog, since
the literature proved to be scarce regarding similar
reports. CM is a condition in which there is a flawed
development of the cranium and the cervical vertebrae,
compromising the accommodation of the encephalon
and the cervical spinal cord [9]. Due to the atlanto-
-occipital instability (AOI), there may be a significant
impairment of cerebrospinal fluid flow, leading to new
changes, such as syringomyelia and ventriculomegaly,
or even the formation of dural bands, which are pro-
liferations of the ligament. This effect may be related
to a lymphoplasmacytic inflammatory reaction and
bone metaplasia, leading to a dorsal compression of
the cervical spinal cord [12].

Alongside the occurrence of CM, often with
syringomyelia, the clinical importance of other CJA
being associated with toy dog breeds is highlighted,
such as AOI and the instability in the craniocervical
and atlantoaxial joints. The medullary torsion (or
medullary kinking) can also be identified in dogs with
CM, resulting in medullary compression [5]. When
several CJA are associated, a great clinical and surgical
challenge is presented [5]. In the present case report,
an initial clinical treatment was conducted which did
not result favorably, requiring a surgical intervention.
It was necessary to combine several approaches to
correct the CJA, elevating the complexity level of the
procedure.
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Figure 3. Surgical procedure of the craniocervical junction on an adult German Spitz. A-Suboccipital decompression and dorsocranial laminectomy. B-
Final aspect after the decompression. C- Cranioplasty with titanium mesh after suboccipital craniectomy. D- QR code to access videos of the procedure.
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Even though the age of occurrence does not
represent a reliable parameter for suspecting CJA due
to the wide age range of clinical manifestation, the
reported patient had 4-year-old and of a toy breed,
commonly reported to be predisposed to CJA [4,7]. The
age range of dogs suffering from CM ranged from 2 to 4
years on average, with the occurrence mainly in young
animals, but may extend by months or years [4,7].

The ventriculomegaly presented by the patient
was developed due to an obstruction of the CSF flow
by the CJA that affected the craniocervical complian-
ce. The CSF flow obstruction through the foramen
magnum, in addition to inducing excessive filling of
the ventricles, promotes pressure changes between the
blood and the CSF, causing flow alterations that result
in the formation of liquid-filled cavities in the spinal
cord, known as syringomyelia [7].

A similar case was reported, in which the
main clinical sign was tetraparesis and advanced
imaging exams were able to elucidate a CM diagnosis
associated with ventral displacement of C2, AOI and
syringomyelia [6].

Regarding imaging diagnosis, MR1 is the gold
standard to diagnose soft tissue alterations, which com-
bined with CT, may provide a general overview of the
CJA and its complications [1,5]. In the present case, the
radiograph was effective in directing the case, since its
application enabled the observation of bone alterations
suggestive of basioccipital, craniocervical, and verte-
bral malformations, creating a degree of instability and
medullary compression. However, radiographs are not
the most appropriate for CJA cases, but may be useful
for an initial diagnosis of joint instability and occipital
bone dysplasia [11].

In CJA cases, a surgical procedure is indicated
due to its higher success rate in the treatment of CM and
associated congenital abnormalities. FMD, C1 dorsal
laminectomy and ventral fixation of the atlantoaxial

joint were performed as surgical treatment, with a
satisfactory and positive outcome. The FMD is likely
the method of choice in these cases, and is based on
a basioccipital craniotomy with a C1 dorsal laminec-
tomy, followed by a durotomy [9]. The cranioplasty
may be performed to decrease complications related
to scar tissue formation in the area [4,5].

Surgery presents a long-term treatment option
for dogs with progressive clinical signs and/or those
non-responsive to the conservative clinical treatment.
The pain management success rate after surgery may
benefit up to 80% of cases [7,8]. The employed sur-
gical techniques followed what was described in the
literature, and the cranioplasty was performed using a
titanium mesh [7,8].

The craniocervical junction abnormalities can
be characterized by several congenital malformations
that primarily affect young toy breed dogs. Such mal-
formations may involve various morphophysiological
changes, compromising the cerebrospinal fluid flow
as well as brain compliance, resulting in significant
neurological deficits.

The MRI is the main tool for the diagnosis of
craniocervical junction abnormalities, and surgery is
the treatment of choice for these abnormalities, espe-
cially if the conservative treatment does not satisfac-
torily stabilize the neurological deficits.
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