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ABSTRACT: The objective of this study was to verify the clinical recovery of dogs that underwent ventral slot surgical decompression with
lateralized compressions of the cervical spinal cord caused by intervertebral disc disease (IVDD). Twenty patients were selected in different
degrees of neurological dysfunction with definitive diagnosis of lateralized compression by cervical IVDD. Postoperative clinical recovery was
assessed in patients who had undergone at least two months of the surgical procedure. There was a satisfactory recovery in 19 dogs (95%)
and unsatisfactory recovery in another (5%), showing a significant clinical improvement (p<0.05) in the use of this technique in lateralized
compression cases. The ventral slot promotes satisfactory clinical recovery of dogs with lateralized compression of the spinal cord caused by
cervical IVDD and may be indicated as a surgical alternative.
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Fenda (slot) ventral na recuperacio clinica de cdes com compressdes lateralizadas em decorréncia
da doenc¢a do disco intervertebral cervical — 20 casos (2008-2018)

RESUMO: O objetivo desse estudo foi verificar a recuperagdo clinica de cdes submetidos a descompressdo cirvurgica por fenda ventral
em compressoes lateralizadas da medula espinhal cervical ocasionada pela doenga do disco intervertebral (DDIV). Foram selecionados
20 pacientes em diferentes graus de disfungdo neurologica com diagnéstico definitivo de compressées lateralizadas por DDIV cervical.
A recuperagdo clinica pos-operatéria foi avaliada nos pacientes decorridos, no minimo, dois meses do procedimento cirurgico. Houve
recuperagdo satisfatoria em 19 cdes (95%) e um insatisfatorio (5%), demonstrando melhora clinica significativa (p<0,05) no emprego
desta técnica em casos de compressées lateralizadas. A fenda ventral promove recuperagdo clinica satisfatoria de cdes com compressoes
lateralizadas da medula espinhal, ocasionadas pela DDIV cervical, e pode ser indicada como alternativa cirurgica.

Palavras-chave: compressdo medular, doenga do disco intervertebral cervical, fenda ventral, cirurgia, cdes.

INTRODUCTION be classified as type I or extrusion, II or protrusion

(HANSEN, 1952), acute non-compressive nucleus

The intervertebral disc disease (IVDD) is
the main cause of compressive myelopathy in dogs
and mainly affects chondrodystrophic breeds such as
Dachshund, Poodle Toy, Pekingese, Beagle, Lhasa
Apso, Shih Tzu and Cocker Spaniel (GRIFFIN et
al., 2009; BRISSON, 2010; CHAVES et al., 2014).
It can involve any segment of the spinal cord, and
the cervical region corresponds to 12.9% to 25.4%
of the herniated discs (BRISSON, 2010). IVDD can

pulposus extrusion (DE RISIO et al., 2009), and discal
cysts (KONAR et al., 2008). In the cervical region,
clinical signs range from cervical hyperesthesia to
non-ambulatory tetraparesis (TANAKA et al., 2005).

Treatment for cervical IVDD can be
performed by clinical management or by surgical
decompression of the spinal cord (BRISSON, 2010;
FINGEROTH, 2017). Several surgical techniques
were described including ventral slot, dorsal
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laminectomy and hemilaminectomy. Ventral slot is
the most commonly used technique in routine because
it provides direct access of the intervertebral disc and
is associated with good functional recovery indexes
(SEIM & PRATA, 1982; TANAKA et al., 2005; DA
COSTA, 2017).

The ventral slot allows the ventral view of
the cervical spinal cord (DA COSTA, 2017) not being
indicated for lateralized lesions (LIPSITZ & BAILEY,
1992; LIPSITZ & BAILEY 1995; FINGEROTH,
2017). For this type of compression, the recommended
surgical technique is hemilaminectomy which allows
lateral and ventral access of the spinal cord (FELTS &
PRATA 1983; LIPSITZ & BAILEY, 1992; LIPSITZ &
BAILEY 1995; ROSSMEISL et al., 2005; TANAKA
et al., 2005).

Although, hemilaminectomy was indicated
in the surgical treatment in lateralized compression
of the spinal cord (FAUBER & BERGMAN, 2017),
there are no references for the use of the ventral slot in
these types of situations. Thus, there is doubt whether
this technique is effective in the clinical recovery of
dogs presenting lateralized compression of the spinal
cord by intervertebral disc contents.

Therefore, due to lack of study on the
subject, the purpose of this study was to verify if the
ventral slot technique allows for clinical recovery of
lateralized compressions caused by the intervertebral
disc disease.

MATERIALS AND METHODS

Dogs with a definitive diagnosis of
cervical IVDD type I (extrusion) and II (protrusion)
were included. They were all seen by the neurology
and neurosurgery sector of a Higher Education
Institution, between May 2008 and June 2018. As
inclusion criterion, only dogs with complete clinical
record (signalment, history, physical and neurological
examination), myelography or tomography with
identification of lateralized spinal cord compression
and that were submitted to the surgical procedure of
ventral slot by the same surgeon, according to the
technique described by DA COSTA (2017).

According to the clinical records, the
degree of neurological dysfunction of all dogs was
classified as 1 to 4, in which 1 meant only cervical
hyperesthesia, 2-mild ambulatory tetraparesis without
falls, 3 - moderate ambulatory tetraparesis and 4 - non
- ambulatory tetraparesis (TANAKA et al., 2005).

Myelography and computed tomography
were evaluated by a veterinarian with experience in
image interpretation of the spinal cord. Lesions were

considered lateralized when there was ventrolateral
compression within the vertebral canal, evidenced in
the ventral and/or oblique views and located primarily
on one side of the midline with or without extension to
the intervertebral foramen (ROSSMEISL et al., 2005).

Compressions were also classified according
to a lateralization grading system. For this purpose, with
the aid of the Animati PACS® software, the spinal canal
was measured, a vertebra ahead of the compression site,
and at the point of greatest spinal cord compression,
in the oblique views. Based on these values, the
lateralization degree was estimated as percentage and
classified as mild, when there was <25% of the spinal
cord compressed, moderate between 25% to 50% and
intense for compressions >50%.

Postoperative clinical recovery was assessed
in patients who had undergone at least two months
of the surgical procedure. Owners have answered a
modified questionnaire, via telephone, following the
methodology used by LEVINE et al. (2007) in their
study to evaluate the clinical recovery of patient with
thoracolumbar IVDD in dogs treated conservatively.

The recovery was classified as satisfactory
for those dogs that recovered the ability to walk
without falls and without cervical hyperesthesia;
partially satisfactory for those who recovered the
ability to walk without falls but with persistent
cervical hyperesthesia and unsatisfactory when they
did not recover the ability to walk and remained with
cervical hyperesthesia or when there was deterioration
of neurological signs. The dogs that had satisfactory
clinical improvement after the surgical procedure and
who again developed signs of cervical myelopathy
caused by intervertebral disc compression were
classified as recurrence (SCHMIED et al., 2011).

Statistical analysis was performed by
the Statistical Analysis System (SAS), Version 9.2
program with significance level p<0.05. The chi-
square test was used to evaluate the post-surgical
clinical evolution by ventral slot for patients with
lateralized compressions and to determine if the
lateralization degree infers with the outcome.

RESULTS

We reported 61 records of patients with
definitive diagnosis of cervical IVDD (Hansen type I
and II) who underwent decompression surgery using the
ventral slot surgical technique. Of these, only 23 patients
met the pre-established inclusion criteria, and three owners
did not respond to the questionnaire, totaling 20 patients.

The studied population was represented
by 57.9% (n = 11) of Dachshund dogs. Other breeds
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included Beagle, Dalmatian (n = 2), and Yorkshire
Terrier (n = 1). Four dogs had no defined breed. The
age ranged from three to 14 years, with the mean age
being 8.05 years (+ 2.56). As for the sex, 70% (n=14)
of the dogs were males and 30% (n = 6) were females.

Myelography exam was performed in 19
dogs and computed tomography in just one. The
most affected intervertebral space was C2-C3 with
35% (n = 7) of the compressions. There was spinal
cord compression between C3-C4 in 30% (n = 6) of
cases, between C4-C5 in 10% (n = 2) and in C5-C6
in 25% (n =5). In 90% (n = 18) of the compressions
there was extrusion of the nucleus pulposus (Hansen
type I) and in 10% (n = 2) there was protrusion of the
annulus fibrosus (Hansen type II).

As for the degree of preoperative
neurological dysfunction, 10% (n = 2) of the patients
were in grade 1, 25% (n = 5) in grade 2, 10% (n =
2) in grade 3 and 55% (n = 11) in grade 4. After a
surgical procedure, only one dog (5%) remained
neurologically deficient, being classified in grade 1.
In 19 dogs (95%), there was a satisfactory recovery

and one (5%) was unsatisfactory, and the Chi-Square
test showed a significant postoperative -clinical
response using the ventral slot technique (p<0.05).
There was recurrence of clinical signs after six
months postoperatively in only one (5%) patient at a
site other than the first compression. No patient died
during surgery.

Regarding the lateralization degree of the
compression, 35% (n = 7) were classified as mild,
50% (n = 10) as moderate and 15% (n = 3) as intense.
Statistically the lateralization degree did not affect the
patient’s outcome.

The distribution according to sex, breed,
age, lesion location, preoperative neurological grade,
lateralization degree and outcome of dogs with
cervical IVDD submitted to surgery by the ventral
slot technique is described in table 1.

DISCUSSION

The recommended surgical technique for
decompression of the spinal cord in dogs affected

Table 1 - Distribution by sex, breed, age, lesion location, preoperative neurological grade, lateralization degree, and outcome of 20 dogs
with cervical intervertebral disc disease submitted to the ventral slot technique.

Dog
Sex Breed Age (years)

(n°)

1 M Dalmatian 8
2 M Mixed breed 8
3 M Mixed breed 8
4 M Mixed breed 10
5 M Dachshund 10
6* E Dachshund 6
7 F Dachshund 8
8 M Beagle 11
9 M Dachshund 9
10 M Dachshund 7
11 M Dachshund 8
12 M Yorkshire 9
13 F Dachshund 7
14 B Dachshund 3
15 F Dachshund 5
16 M Dalmatian 14
17 M Dachshund 5
18 M Mixed breed 7
19 M Beagle 12
20 F Dachshund 6

Lesion
location
C5-C6
C2-C3
C2-C3
C3-C4
C4-C5
C2-C3
C3-C4
C2-C3
C4-C5
C5-C6
C2-C3
C3-C4
C2-C3
C3-C4
C3-C4
C2-C3
C3-C4
C5-Cé6
C5-C6
C5-C6

Lateralization
degree (%)
11 (38.46)
11 (33.33)
111 (60.00)
1(18.75)
11(29.41)
111 (72.22)
111 (68.42)
1(11.76)
11 (44.00)
11(27.27)
1(12.50)
11(27.27)
11 (31.25)
11 (26.66)
1(20.00)
1(20.00)
11 (46.66)
11 (44.44)
1(16.66)
1(17.64)

Preoperative
. Outcome
neurological grade

4
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M: Male; F: Female; I: Mild; II: Moderate; III: Intense S: Satisfactory; U: Unsatisfactory *: Recurrence.
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by cervical IVDD with lateralized compression is
the hemilaminectomy, which allows lateral surgical
access to the vertebral canal, in addition to allowing
visualization of the ventral and dorsal regions
(ROSSMEISL et al., 2005; TANAKA et al., 2005;
SCHMIED et al., 2011; TAYLOR-BROWN et al.,
2015). However, TANAKA et al. (2005) reported
the need to incise a large number of muscles,
making surgical access to hemilaminectomy more
complicated when compared to other techniques. In
addition, the high degree of bleeding, often resulting
from the internal intervertebral venous plexus lesion,
makes it difficult to see the spinal cord and nerve roots,
which can lead to iatrogenic lesions and hypotension
(FINGEROTH, 2017).

Another limitation of cervical
hemilaminectomy is related to intervertebral disc
fenestration, a procedure not necessary in the ventral
slot technique, since the affected disc is totally removed
in this type of surgical access (BRISSON, 2017).
Although, studies have shown lower rates of recurrence
when using disk fenestration for the thoracolumbar
region after hemilaminectomy (BRISSON et al., 2004;
AIKAWA et al., 2012), no indication of intervertebral
disc fenestration has been reported in the literature
cervical hemilaminectomy, which could increase the
chances of recurrence in this region.

In the ventral slot decompression
technique, the literature mentioned a limited visibility
of the vertebral canal allowing only manipulation in
the ventral region, not being sufficient for lateralized
and dorsal decompression (FELTS & PRATA 1983;
LIPSITZ & BAILEY 1992; FINGEROTH, 2017).
However, in this study, the ventral slot even with
limited access proved to be effective also in cases of
lateralized compression (p <0.05), since it allowed the
removal of the extruded or protruding material inside
the vertebral canal with satisfactory post-operative
clinical evolution in 95% of patients (19/20).

Regarding the clinical evolution, only
one dog (no 20) continued with cervical spinal
hyperesthesia in the postoperative period. Studies have
shown worse results regarding the functional recovery
of patients for those who have lesions in the caudal
cervical spine (FITCH et al., 2000; ROSSMEISL et
al., 2013), a fact observed in this patient since the
patient presented spinal compression between CS5-
C6. The owner decided for a new surgical procedure
performed by hemilaminectomy, but this patient died
during the procedure. At necropsy, disc contents were
present on the cranial border of the fifth vertebra (C5)
with involvement of the nerve root between C4-C5. A
probable explanation for the presence of the contents in

this region may have been the difficulty of ventral access
for removal of material at the vertebral extremities or
the displacement of the cranial contents in the attempt of
removal at the first surgery.

The persistence of pain in the postoperative
period is considered a major adverse event when using
the ventral slot surgical technique and usually requires
new surgical intervention (ROSSMEISL et al., 2013).
This was observed in the patient (no 20), whose result
was similar to the findings of ROSSMEISL et al.
(2013), in which 4% of the animals remained with
pain in the postoperative period.

Claudication of the thoracic limb can be
observed in dogs with cervical IVDD and is generally
related to nerve root compression by disc content (root
sign) (BRISSON, 2010; FAUBER & BERGMANN,
2017). In this research, two dogs presented this signal
and even the ventral slot technique did not allow nerve
root exposure (FAUBER & BERGMANN 2017), it
was possible to decompress this structure and improve
claudication in the immediate postoperative period.

The trans-operative death rate of 6.3%
related to complications inherent to the ventral slot
procedure was described in the study by SMITH et al.
(1997); in the research of ROSSMEISL et al., (2013)
this was negative. In this study death rate was also
negative. Dog n° 20, that performed a second procedure
(hemilaminectomy), probably died due to anesthetic
complications, since there was no intercurrence during
the surgical procedure and also because it was not
possible to define the cause of death at necropsy.

The rate of recurrence in this study was
5% and occurred in a dog (n° 6) that showed signs of
spinal hyperesthesia after six months postoperatively
of the first surgery. When performing another
myelography, there was extradural compression in
another intervertebral space (C5-C6) than the one
initially operated (C2-C3) (Figure 1). For this, was
established a protocol of clinical treatment. During
the first myelogram; however, it was possible to
observe calcification of the intervertebral disc
between C5-C6 and this finding is a factor that
increases the predisposition to intervertebral disc
extrusion (JENSEN et al.,, 2008). The rate of
recurrence reported in this study was similar to that
reported in SCHMIED et al. (2011) when using the
hemilaminectomy technique for the treatment of
cervical IVDD.

Both techniques of hemilaminectomy
and ventral slot have advantages and disadvantages
already mentioned previously for the treatment of
lateralized lesion by IVDD. However, our study
refutes the concept that the ventral slot is not a
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Figure 1 - Myelography in a dog with cervical intervertebral disc disease (extrusion) in which there was recurrence (dog n° 6).
Note the compression between C2-C3 identified in the left oblique view (A) and lateral (D) view (arrows). C5-C6
compression, six months after surgery, identified in the left oblique (B) and lateral (C) myelography views (arrows).

satisfactory treatment for lateralized compression.
Because the hemilaminectomy is technically more
difficult, more invasive and has more complications
(FELTS & PRATA 1983, TANAKA et al., 2005), the
authors of this study suggested the use of the ventral slot,
even for lateralized compression, as a surgical option.

One limitation of this study was the
impossibility of evaluating, in the postoperative and
by imaging, if the ventral slot technique promoted
total decompression of the spinal cord. However, as
demonstrated by the research of BOTTCHER et al.
(2013), the presence of material in the vertebral canal
after ventral slot surgery in patients with complete
clinical recovery is common, and this was not relevant
to cause clinical signs in these patients. Even so, we
suggested further studies to evaluate this variable in
patients with lateralized lesions and who underwent
the decompression technique through the ventral slot.
Another limitation was the non-inclusion of a group
of patients submitted to hemilaminectomy, with the
purpose of comparing and determining superiority
between this technique and the ventral slot.

The collection of data from clinical records
and the execution of questionnaires to owners,
characterizing this study as retrospective, means
that the results reported should be interpreted with
caution. Furthermore, all epidemiological studies
involving questionnaires are subject to biased results
(LEVINE et al., 2007).

The clinical relevance of this study was to
demonstrate that the ventral slot surgical technique,
even with limited access of the lateral and dorsal
vertebral canal, may be a surgical alternative in
the clinical recovery of dogs presenting lateralized
compression by cervical IVDD, independent of the
degree of neurological dysfunction. Thus, in addition
to hemilaminectomy, the surgeon may opt for the
ventral slot with the possibility of surgical success.

CONCLUSION
The ventral slot decompression technique
promotes satisfactory clinical recovery of dogs with

cervical IVDD, even in the presence of lateralized
compressions of the spinal cord.
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