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ABSTRACT

Background: Klippel-Feil Syndrome (KFS) is a rare diagnosed condition in human and animals. They are usually as-
ymptomatic and considered a clinical finding after image exam due to another neurological sign. This syndrome can be
classified in Type I, Type II or Type III. The immobile neck may cause a biomechanical change in the spine motion and
predispose disc herniation. This case aims to report a case of a dog with diagnosed KFS with disc extrusion, its treatment
and follow up.

Case: A 8-year-old entire male Dachshund was referred for evaluation because of a history of chronic cervical kyphosis
and low head carriage, and a 7-day history of acute onset of non-ambulatory spastic tetraparesis and neck pain without
improvement after clinical treatment with non-steroidal anti-inflammatory and analgesic. Blood and white cell count were
within the normal range, as vital parameters. Cranial nerves were considered normal and no brain disorder was observed
during physical examination, only aggressive behavior after management related to pain. Hyperreflexia and hypertonia were
observed in all 4 limbs, with cervical painful cervical flexion and turning. Plain radiographs of the cervical spine revealed
fusion of the vertebral bodies of C2 and C3, and calcification of the intervertebral disc at C5-C6, with mild narrowing of
the disc space. MRI revealed fusion between C2-C3 with an absence of the intervertebral disc, and changes in the signal
intensity of the spinal cord were not identified at the malformation site. In the ventral aspect of the spinal canal dorsal to
C5-C6 disc space, there was T2 hypointense material consistent with herniated intervertebral disc material, causing extra-
dural spinal cord compression. The diagnosis was Klippel-Feil syndrome (Type I) at C2-C3 and disc extrusion at C5-C6.
A ventral slot decompression surgery was performed between C5-C6, the intervertebral space was identified based on
palpation of the transverse process of C6. On the day after the surgery the patient displayed a neurological improvement
with ambulatory spastic tetraparesis, and on the 5" day the dog was able to get up and walk without ataxia and neck pain.
At the final evaluation, 1.6 years after the surgery, the dog was neurologically normal.

Discussion: Due to its common undiagnosed frequency in veterinary medicine, this case report presents a diagnosed
Klippel-Feil syndrome (KFS) with disc extrusion in a dog. Corroborating with usual findings in this syndrome, this patient
presented short neck and limited neck range of motion in flexion and extension. The low posterior hairline was mild. KFS
may be find occurring with intervertebral disc disease in consequence of the change in the spine’s range of motion. Other
abnormalities have been associated in human KFS, such as scoliosis, rib deformity, deafness and systemic disorders as
renal and cardiovascular. The patient in this case report presented any systemic injury possible to relate with the KFS. The
gold standard diagnostic method is magnetic resonance image (MRI), but a gross evaluation can be made in the simple
x-ray. Surgical treatment is not necessary when KFS is asymptomatic. Disc extrusion is associated to possible stress on
normal intervertebral disc due to decreased mobility in the fused cervical segment. Ventral slot was performed in the C5-
C6 disc extrusion to spinal cord decompression, the location corroborates with usual site of intervertebral disc disease.
During the follow up (> 1 year), the patient maintained itself neurologically normal. This case report raises the importance
to identify KFS in veterinary medicine, which may be being under-reported and its possibility to bias degenerative disease
in the intervertebral disc.
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INTRODUCTION

Klippel-Feil Syndrome (KFS) is a rare conge-
nital deformity that is characterized by fusion of two
cervical vertebrae [3,6,10] and it has been rarely des-
cribed in dogs [3]. There is a broad range of associated
conditions, as congenital scoliosis, scapula deformity,
rib anomalies and aplasia of the atlas [5,8].

This syndrome is often asymptomatic and
expressed by a triad presenting short neck, limited
cervical range of motion and low posterior hairline [9].
The diagnosis is commonly related with a traumatic
event or incidental imaging find [7,9].

KFS is classified based on the segments of the
fused cervical vertebrae. Type I is defined as a single
congenitally fused cervical segment, Type II as mul-
tiple non-contiguous congenitally fused segments and
Type I with multiple continuous congenitally fused
cervical segments. [6,9].

This paper aims to describe the occurrence of
a KFS Type I in a dog associated with cervical IDD,
its treatment and follow up.

CASE

A 8-year-old entire male Dachshund, weighing
11.5 kg, was referred for evaluation because of a history
of chronic cervical kyphosis and low head carriage,
and a 7-day history of acute onset of non-ambulatory
spastic tetraparesis and neck pain. The dog had received
medical management with analgesic and non-steroidal
anti-inflammatory drugs but showed no neurological
improvement. According to the owner, kyphosis was
noticed since the dog was born.

On physical examination, the dog was on late-
ral recumbency with normal mental status (bright and
alert) but showed aggressive behavior probably related
to pain. The patient appeared to have a short neck. The
body condition score was 3 on a 5-point scale system.
The rectal temperature, respiratory rate, and heart rate
were within the normal range. On neurological exami-
nation, the patient presented a non-ambulatory spastic
tetraparesis and absence of proprioception. Cranial
nerves were considered normal and no intention tre-
mors, head tilt nor head turn were observed. Regarding
spinal reflexes, hypertonia and hyperreflexia were
observed in all 4 limbs. Limitation and cervical pain
in flexion as well as turning the neck towards the right
and left sides were present. Complete blood count and
biochemical analysis were within the normal ranges.

Urine was collected by catheterization and urinalysis
showed specific gravity > 1.050, pH = 5.5, 4+ blood,
hyaline casts, bacteria, and transitional epithelial cells.

Under heavy sedation, plain lateral and ven-
trodorsal radiographs of the cervical spine and thorax
were taken. Plain radiographs of the cervical spine
revealed fusion of the vertebral bodies of C2 and C3,
malposition of the C2, reduced length of the segment
C2-C3 because of fusion and inclination of C3 when
compared to C2. Calcification of the intervertebral
disc at C5-C6, with mild narrowing of the disc space
(Figure 1). No abnormalities were found on thoracic ra-
diographs. Based on radiographic findings, the Klippel-
-Feil Syndrome (Type ) at C2-C3 and disc extrusion
at C5-C6 were suspected. Due to the limitations of
radiography for identifying clinically relevant sites of
intervertebral disc disease/spinal cord compression and
the need for cross-sectional imaging/myelography to
assess cord compression, magnetic resonance imaging
(MRI) was recommended.

The dog was submitted to general anesthesia
using propofol' [5.2 mg/kg, IV] to induction, and
maintenance with isoflurane in 100% oxygen after
intratracheal intubation. MRI of the cervical spine was
performed with a 0.25 Tesla Scanner’. Sagittal and
transverse T1-weighted (T1W), T2-weighted (T2W)
and STIR-weighted sequences without contrast were
acquired. MRI revealed fusion between C2-C3 with an
absence of the intervertebral disc, and changes in the
signal intensity of the spinal cord were not identified
at the malformation site (Figure 2 A). At C5-6, the
intervertebral disc had reduced T2 signal intensity with
a central nuclear cleft, consistent with disc degenera-
tion. In the ventral aspect of the spinal canal dorsal to
C5-C6 disc space, there was T2 hypointense material
consistent with herniated intervertebral disc material,
causing extra-dural spinal cord compression [Figure
2 B & C]. On the basis of MRI findings, the diagnosis
was Klippel-Feil Syndrome (Type I) at C2-C3 and disc
extrusion at C5-C6.

A ventral slot decompression surgery was
performed. After premedication with methadone?® [0.3
mg/kg, IM] and acepromazine* [0.03 mg/kg, IM],
anesthesia was induced with propofol' [3 mg/kg, IV],
followed by endotracheal intubation, and maintained
with isoflurane. The dog was positioned in dorsal
recumbency with head and neck maintained in mild
extension. A towel was placed under the neck. The
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region from mandible level to manubrium was pre-
pared aseptically for surgery. A ventral approach to
the cervical spine was done. The intervertebral space
between C5-C6 was identified based on palpation of
the transverse process of C6. The bony slot included
approximately one-third of both the width and length of
the C5 and C6 vertebrae. Amoxicillin-clavulanate’ [20
mg/kg, PO, q 8 h] was prescribed prior to the surgical
procedure and 14 days postoperatively. Immediately
after surgery, gabapentin® [initiated at 5 mg/kg PO q
8 h with dosing frequency reduction every 20 days],
and prednisone’ [at 0.5 mg/kg PO q 24 h for 3 days,
followed by 0.25 mg/kg q 24 h for 3 days].

About 24 h following surgery, the dog showed
improvement in neurological signs, which displayed
ambulatory spastic tetraparesis. On the 5" day after
surgery, the dog was able to get up and walk. Clinical

signs of proprioceptive ataxia were not seen. No pain
was elicited upon flexion and extension as well as
turning the neck. The neck was short and limited in
flexion and extension. At the final evaluation, 1.6 years
after the surgery, the dog was neurologically normal.

DISCUSSION

Klippel-Feil syndrome is described in human
patients as congenital synostosis of some or all cer-
vical vertebrae [4,5]. The prevalence of Klippel-Feil
syndrome is no totally defined, but 1:40,000-42,000
births have been estimated to present the lesion [10].
However, a CT study detected a higher prevalence (1
in 172) [5]. On the other hand, a few cases of Klippel-
-Feil Syndrome have been described in dogs [1,3]. The
etiology of the disease in humans is not well known,
but some cases have been related to gene mutation

Figure 1. Plain lateral (A) and ventrodorsal (B) radiographs of the cervical spine. A- Observe the fusion of the vertebral bodies of C2 and C3 (arrow), the
dorsal inclination of C3 when compared to C2, and the calcification of the intervertebral disc at C5-6, with mild narrowing of the disc space. B- C2C3

vertebral fusion (arrow) with reduced length of the segment C2-C3.

Figure 2. MRI images of the cervical spine. A- Fusion between C2-C3 with an absence of the intervertebral disc, and no visual signal intensity changes
in the spinal cord at malformation site (arrow) are visualized on the sagittal STIR-weighted image. B- At C5-C6, the intervertebral disc has reduced T2
signal intensity with a central nuclear cleft, consistent with disc degeneration. C- In the ventral aspect of the spinal canal dorsal to C5-6 disc space, there
is T2 hypointense material consistent with herniated intervertebral disc material, causing extradural spinal cord compression (arrow).
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[4,10]. Mutations were not identified in MEOX1,
PAX1, and FGFR3 genes, which were evaluated in
a Golden Retriever dog with KFS-like syndrome [2].

Based on the radiographic classification, 3
types of Klippel-Feil syndrome have been described in
human patients: Type I- Single fused cervical segment;
Type II- Multiple noncontiguous fused segments; and
Type II - Multiple contiguous cervical fusions [6,9].
The present case was classified as Type I due to ra-
diographic features with C2-C3 fusion. A computed
tomography (CT) study in asymptomatic human pa-
tients observed that C2-C3 and C5-C6 were the most
frequent fused levels [5]. However, the cases described
in dogs have shown heterogeneity of vertebral malfor-
mations [1-5,7-9].

Less than 50% of human patients may present
the triad of short neck, low posterior hairline, and limi-
ted neck range of motion [4,10]. The dog here reported
also presented a short neck and limited neck range of
motion in flexion and extension. The clinical severity
in humans is variable according to bony anomalies
[4,10]. Pain and neurologic symptoms, and decreased
rotation, flexion, and extension of the neck are symp-
toms that may be present [1]. However, in some cases,
the cervical synostosis may be asymptomatic and can
be incidentally detected on radiographs [4,10].

The neurologic deficits showed by the dog
in the present case were not related to the cervical
malformation, but extruded intervertebral disc as
detected on MRI study. In 4 dogs (3 Dachshunds and
1 Pekingese) presenting cervical vertebral fusion de-
tected radiographically, the signs of spinal cord com-
pression were also related to extruded intervertebral
disc at another site, which was associated to possible
stress on normal intervertebral discs due to decreased

mobility in the fused cervical segment [1]. Since our
patient was a Dachshund (i.e. chondrodystrophic
breed) which is at least as likely to be the underlying
cause for intervertebral disc disease at C5-6 as the
C2-3 fusion changing biomechanics. The greater risk
of spondylotic myelopathy has also been observed in
human patients with Klippel-Feil syndrome; however,
according to the authors, the influence of increased
biomechanical of segments next to a fused vertebra in
lesion development must be proved [7].

Concurrent spinal abnormalities, muscular and
neurological abnormalities, and other types of abnor-
malities have been associated in human patients with
Klippel-Feil syndrome, such as scoliosis, rib deformity,
deafness, and vascular and cardiovascular abnorma-
lities, renal abnormalities, among others [4,10]. The
abnormality of the scapula was verified in a Golden
Retriever dog with KFS [2]. No other abnormality was
observed in the case here reported.

Findings in the dog of the present report hi-
ghlighted the importance to identify KFS, which may
be being under-reported, and the probable suscepti-
bility to the development of degenerative changes of
adjacent vertebral segments in dogs with Klippel-Feil
Syndrome.
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