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Introduction: Intervertebral disc diseases (IVDD) represent the majority of neurological
attendance and responsible for the most cases of paralysis in dogs. Treatments currently used
do not show satisfactory results in patients with more severe and chronic neurological
manifestations.

Methods: To promote nerve and muscular recovery, as well as improve quality of life, we
aimed to create a double-blind test method, associating spinal decompression surgery and
allogeneic transplantation of amniotic membrane-derived stem cells (AMSCs) in dogs with
chronic IVDD. Cells were characterized as fetal mesenchymal cells and safe for application.
Eight animals completed the experiment: stem cell applications were made in four animals
that had previously undergone an unsuccessful surgical procedure (“SC group”, n = 4); two
animals were submitted to surgery, followed by applications of stem cells (“Surgery + SC”,
n = 2); two other animals were submitted to surgery, followed by the application of saline
solution (“Surgery + placebo”, n = 2). During the surgical procedure, a topical application
was performed on the lesion and after fifteen and forty-five days another two applications
were made via epidural. Animals were monitored biweekly and reassessed three months after
surgery, by functional tests and magnetic resonance exams.

Results: Some animals presented significant neurological improvement, such as the recov-
ery of nociception and ability to remain on station. Despite the need further studies, until the
present moment, cell therapy has been feasible and has no harmful effects on animals.
Conclusion: The protocol of preclinical trial showed the association with decompressive
surgery and cell transplantation in dogs with thoracolumbar IVDD proved feasible, and it
was possible to observe neurological improvement after treatment. No tissue improvement
through MRI was found. The double-blind test guaranteed reliability of the evaluations and
results obtained that, even with a small sample size, generated satisfactory results for the
animals and owners.
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Introduction

Intervertebral disc disease (IVDD) is one of the most common causes of spinal cord
compression and is responsible for most cases of paralysis in dogs. IVDD is
characterized by the degeneration of the intervertebral disc and a neurological
syndrome of compressive and/or contusive injury of the spinal cord that occurs
due to the displacement of the disc or parts of it to the vertebral canal in a process
known as herniation." According to Hansen,> IVDD can be classified into two
types: Hansen type I, characterized by extrusion of the material of the nucleus
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pulposus into the vertebral canal, where it will cause spinal
cord compression; and Hansen type II, resulting from the
deformation of the disc, which causes the disc to protrude
into the medullary canal. Recently, at least three other
types of herniated discs have been described: hydrated
nucleus pulposus extrusion; acute non-compressive
nucleus pulposus extrusion; and intradural/intramedullary
intervertebral disc extrusion.’

Olby et al* developed a functional 0- to 14-point scale
that evaluates gait, locomotor improvement and tail move-
ment. A neurological exam was also performed, where
mental status and behavior, body posture, gait, postural
reactions, and cranial nerve and spinal reflexes were eval-
uated. The treatment of choice for animals affected by
these conditions is based on decompressive surgical tech-
niques, conservative treatment or rehabilitation. However,
for the most severe patients, in almost 50% of cases, these
treatments are still ineffective.’

The use of stem cells in regenerative therapy has raised
positive expectations, specially the mesenchymal, that are
easy to isolate and expand and differentiate into various
lineages, allowing wide use for therapy regenerative.®’
Owing to these expectations, several experimental models
are being tested at both the molecular and preclinical
levels to resolve doubts regarding the actual efficacy of
the therapy, possible complications of its application, and
especially the carcinogenic potential of these cells.® These
stem cells have characteristics of precursor cells and can
be differentiated into several cell types and replicated.’
Thus, cell therapy has provided hope in the treatment of
spinal cord injuries.'* '

The placenta performs primordial functions in the
embryonic development of mammals since it is responsi-
ble for the protection, nutrition and oxygenation of fetuses.
It consists of four membranes: the chorion, allantois, yolk
sac and amnion.'*®®

Amniotic stem cells demonstrate high plasticity and are
able to self-renew and differentiate in vitro into chondro-
genic, adipogenic and osteogenic lines.’* %’ Gene expres-
sion and tumorigenic tests were performed on Balb/c nude
mice and showed no evidence of tumor formation at 60
days after the application of amniotic stem cells, which
were shown to be safe for application in this animal
model.?’

Due to its immunomodulatory, anti-inflammatory, and
regenerative effects, it is believed that cellular therapy is

able to promote the modulation of the neuroinflammatory

response”® and consequently of the glial scar, promoting
functional and neurological improvement in animals.

In addition, this is the first study in veterinary medicine
to use stem cells derived from the amniotic membrane in
dogs with chronic non-iatrogenic spinal cord injury, repre-
senting a major innovation in the area, which can be
translated to other species.

Materials and Methods

Ethics Statement

The use of stem cells and animals for this experiment has
been approved by the Animal Ethics Committee of the
Faculty of Animal Science and Food Engineering of the
University of Sdo Paulo, under protocol CEUA n°.
2274160216. Best practice guidelines for veterinary care
were followed.

Isolation, Culture and Cellular

Cryopreservation
Canine amniotic membrane stem cells were derived from
a single elective ovariosalpingohysterectomy at approxi-
mately 50 to 60 days of gestation, as observed in Figure 1.
The material was obtained from castration campaigns.
The isolation and cell culture protocol was adapted
from Soncini et al*’ and Lange-Consiglio et al.** In
a sterile laminar flow hood, the amniotic membrane was
separated from the other fetal membranes and washed
thoroughly with sterile PBS solution containing 2% peni-
cillin/streptomycin and 1% amphotericin. The entire mem-
brane was subjected to pre-digestion in dispase (2.4 U/mL)
at 38.5 °C for 9 minutes. After this process, the samples
were centrifuged at 200 x g for 5 minutes. The pellet was
resuspended in 0.1% collagenase and incubated at 38.5 °C
for 3 hours. The mixture was centrifuged at 200 x g for 10
minutes, and its supernatant was discarded. Ten milliliters
of a-MEM supplemented with 10% FBS and 1% penicil-
lin/streptomycin was added, and this combination was
passed through a 100 pm filter and plated in 25 cm? tissue
culture flasks. The material contained in the filter was
collected and subjected to enzymatic digestion by trypsin
at 38.5 °C for 2 minutes. The digestion product was
centrifuged at 200 x g for 10 minutes, and the pellet was
plated. The flasks were incubated at 38.5 °C with 5% CO,
in an 80% relative humidity atmosphere. The cells were
maintained until approximately 80% confluence (visual
analysis by inverted microscopy).
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Figure | Isolation and cell culture. Final gestational-stage fetus, enveloped by
amniotic membrane. The material was obtained from castration campaigns.
Dissection was performed with sterile material followed by washing with phos-
phate-buffered saline (PBS) solution containing antibiotic.

In the cell passage process, the culture medium was
discarded, 3 mL trypsin, previously heated in a water bath
at 38 °C, was added, and the bottle was kept in an incubator at
38.5 °C. After a period of 3 to 5 minutes, the culture was
evaluated by microscopy, and when no more cells were
adhered, the resuspended cells were transferred to 15 mL
Falcon-type tubes. More culture medium was added to the
flask to perform a wash to aid in the removal of some cells
that were still adhered, and later, that suspension was added
to the tube corresponding to the respective bottle. The mix-
ture was centrifuged at 200 x g for 5 minutes. The super-
natant was discarded, and the pellet was resuspended and
replenished until it reached P2 or was cryopreserved.

For cryopreservation, the cells were trypsinized, resus-
pended in 1 mL of aMEM medium, counted in a Neubauer
chamber and aliquoted so that each cryotube contained
2.5%10° cells diluted in 450 uL DMEM F12 medium,
450 uL FBS and 100 pL. DMSO. The cells were kept
overnight in a Mr. Frosty container at —80 °C. After this
period, the samples were transferred to a liquid nitrogen
canister, where they were stored until use.

These cells were previously characterized by our group
and published by Cardoso et al*’ where they proved safe
for application, according to the genetic expression and
tumorigenic tests performed in Balb/c mice. The cells
were prepared according to the protocol stipulated by
Feitosa et al."”

Two random cryotubes were withdrawn from the liquid
nitrogen and kept in a water bath at approximately 37 °C

for 2 minutes. The contents were transferred to 15 mL
Falcon-type tubes, added to 1 mL of saline solution and
centrifuged at 200 x g for 5 minutes. The supernatant was
discarded, and the pellet was resuspended in 1 mL of
saline solution and again centrifuged at 200 x g for 5
minutes. The pellet resulting from the procedure was
resuspended in 1 mL of saline solution. Ten microliters
of the final suspension were homogenized with 10 pL of
trypan blue dye and counted in a Neubauer chamber,
totaling approximately 2x10° viable cells (80% viability).

The same protocol was performed as described above
prior to the applications. The pellets were resuspended in
1 mL of saline solution and aspirated by an insulin syr-
inge. For the placebo, the syringe was filled with 1 mL of
saline solution. The solutions were inoculated in each
animal according to the group to which the animal
belonged.

Experimental Design
Twelve dogs that had chronic thoracolumbar IVDD for
over one year, diagnosed clinically, through anamnesis,
specific clinical examination, functional and neurological
evaluation by the Olby scale® and magnetic resonance
imaging, were selected following a double-blinded proto-
col. Animals that presented other neurological diseases or
any type of spinal trauma other than the lesion described
previously were not included in the project. Twelve dogs
were selected: 7 females and 5 males, age between 3 and
10 years old, with IVDD chronic from 12 to 17 months.
The owners of the selected animals signed a Free and
Informed Consent Form, where they were informed about
all the stages of the project, as well as their rights and duties.
Four animals had already undergone to unsuccessfully
decompressive surgery before, at least 12 months before. All
these animals were included in the “group Stem Cells (SC)”.
The other eight dogs that had IVDD for over 1 year with no
previous surgical intervention were randomly divided into the
“surgery + SC” group or the “surgery + placebo” group. For
the assignment, four envelopes containing the word “cell
therapy” inside and four containing the word “placebo”
were produced and kept with one person on the team who
managed the cells and delivered them during the experimental
surgery. The owners chose one of the sealed envelopes and
delivered it to the researcher, who prepared the syringe with
either stem cells or saline solution. All the rest of the team
members, including the PI, master’s degree students, surgeon,
person who evaluated the outcomes and owner, were blinded
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to the group assignment. At the end of the experiment, the
groups to which the animals belonged were revealed.

The dogs were distributed among three groups:

“SC group” (n=4): where the epidural applications of
stem cells were performed on days 0, 15 and 45 in animals
previously subjected to decompressive surgery;

“Surgery + SC” (n=4): where the stem cells were
applied topically during decompressive surgery (day 0)
and at 15 and 45 days after decompression by epidural
injection, totaling 3 applications;

“Surgery + placebo” (n=4): The saline solution was
applied under the same conditions as in the previous group.

Three months after the initial treatment, the MRI (mag-
netic resonance imaging) scans performed initially were
repeated for comparison. Functional and neurological
examinations repeated biweekly, as well as magnetic reso-
nance imaging, provided qualitative results.

Functional and Neurological Evaluation
In addition to the detailed anamnesis and general clinical
examination, the animals underwent biweekly functional and
neurological evaluation, where their reflexes and motor abil-
ities were scored based on the scale developed by Olby et al.*
A neurological exam was also performed, where we
evaluated mental status and behavior (alert, depressed, stu-
porous, comatose), body posture (abnormal head position;
abnormal posture, such as decerebrate or decerebellate rigid-
ity, Schiff-Sherrington posture, kyphosis, lordosis, scoliosis,
plantigrade, palmigrade), gait (lameness; ataxia; paresis/
paralysis; abnormal movements, such as tremor, myotonia,
or myoclonus), postural reactions (proprioceptive position-
ing, hopping, placing response), and cranial nerves and
spinal reflexes (muscle tone, muscle reflex, patellar reflex,
withdrawal reflex, nociception, perineal reflex).

Magnetic Resonance Imaging
The imaging findings of discopathies were calcification of the
disc or nucleus pulposus, which is associated with the devel-
opment of the intervertebral foramina, reduction in the inter-
vertebral space, and radiopacity of the intervertebral
foramina.**°

For MRI exams, animals were previously anaesthetized
and subjected to orotracheal intubation (propofol 6 mg/kg/EV,
followed by maintenance with inhaled isoflurane 1%). The
animals were maintained on fluid therapy with saline solution
and monitored throughout the procedure through capnogra-
phy, pulse oximetry, invasive blood pressure monitoring and
cardiorespiratory frequency on an electrocardiogram monitor.

Animals were placed in the lateral recumbency position
in the equipment (Vet-MR Grande XP — Esaote S.p.A., 0.25
Tesla-strength - Florence, Italy). The following sequences
were performed: sagittal fast spin echo T2 (FSE T2), sagittal
fast fluid-attenuated inversion recovery (FLAIR), sagittal stir,
transverse spin echo T2 (FSE T2), sagittal spin echo T2 (SE
T1), sagittal gradient echo T2 (GE T2) and transverse spin
echo T1 (SE T1) when there was a need for contrast applica-
tion. In the sagittal sequences, the field of view (FOV) was
approximately 24 cm, with 3-millimetre-thick slices and 0
space, while in the transverse sequences, the FOV was
approximately 20 cm, with 4 mm slices and 0 space.

Cell Therapy

Immediately after the MRI, the animals in the “SC group”,
which had been subjected to previous decompressive sur-
gery, underwent the placement of epidural catheters in the
lumbosacral space. A confirmation of the Tuohy needle
placement in the lumbosacral epidural space was per-
formed through the “loss of resistance” and “drop” tests.
The catheter was filled with saline solution and introduced
into the site of the lesion where 2x10° stem cells were
injected, as observed in Figure 2A.

In dogs that underwent surgery, the “surgery + SC”
group, the first application of 2x10° stem cells was per-
formed by dripping on the lesion during the procedure,
followed by two epidural applications fifteen and forty-
five days after surgical decompression. In dogs in the
“surgery + placebo” group, only 1 mL of saline solution
was applied under the same conditions as in the previous
group. Applications were performed in the L7-S1 inter-
vertebral space, as shown in Figure 2B and C.

Decompressive Surgical Procedure
Standard protocols of analgesia and anesthesia (propofol
6 mg/kg/EV, followed by maintenance with inhaled iso-
flurane 1%) were followed for surgical techniques and
postoperative recovery.

In all animals in the “surgery + placebo” and “surgery
+ SC” groups, the hemilaminectomy procedure was per-
formed, since it is the most commonly used technique in
cases of thoracolumbar syndromes; it is associated with
better spinal cord decompression results and removal of
extruded material, as well as higher rates of postoperative
neurological recovery, a lower risk of fibrosis formation,
and lower rates of mechanical instability."

The surgical procedure was based on the removal of
the lateral and dorsolateral lamina, pedicles and articular
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Figure 2 Cell therapy. (A) catheter introduced into the site of the lesion for cell injection. (B) The “hanging drop” technique, to identify the position of the needle tip within

the extradural space. (C) Stem cells diluted in | mL applied into the extradural space.

facets. When access was achieved, the spinal cord was
exposed to achieve good visualization of the nerves and
vessels, allowing delicate and safe removal of only the
extruded material and avoiding manipulation of the spinal
cord.®

After the procedure, the animals remained under obser-
vation until recovery from anesthesia, and then, they were
discharged with prescriptions for anti-inflammatory agents
and oral analgesics (Tramadol 4mg/kg; dexamethasone
Img/kg; Ranitidine 2mg/kg; Cephalexin 20mg/kg). The
postoperative recovery was monitored at a distance, and
after 15 days, the animals returned to the clinic for suture
removal and a second application of solution.

Results

All the stem cells used in the present study were obtained
from a single bitch with a total of six fetuses, all in the
final gestational stage. A dissection of the amniotic mem-
brane was performed. All protocols to characterize and
evaluate the quality of cells were performed routinely by
our group. The cells were cryopreserved in the second
passage in a total of 52 cryotubes, which remained in
liquid nitrogen until use.

From May to July 2016, more than 200 owners of
paraplegic dogs signed up to voluntarily participate in
the project. A pre-screening was performed through
a review of the patient history and previous exams. Of
these, more than 40 were selected for preliminary func-
tional and neurological evaluation. Twelve animals were
selected according to the similarity of clinical signs and at
least 12 months of chronicity (Table 1).

Of the twelve selected animals, three dogs were with-
drawn from the study, and one dog had a car accident and
was eliminated from the project, as shown in Figure 3.
Therefore, eight selected dogs completed the proposed
protocol, 4 males and 4 females, of mixed breeds and

small size, with paraplegia secondary to thoracolumbar
disc herniation and the absence of deep pain. The oldest
animal was 10 years old, and the youngest was 3 years old.
All patients had paraplegia for an average of 1 year and 4
months at the time of selection.

All animals subjected to surgery and/or stem cell appli-
cation presented no adverse effects, tumors or worsening
of the condition.

Outcomes

First, the animals were evaluated biweekly. However, most
of the owners did not attend the scheduled dates, so some
animals were evaluated every three weeks. This pattern of
evaluation was not detrimental, since even after a longer
period, the results remained the same as those of previous
evaluations. Four animals in the SC group initially had an
Olby scale score of 0. As shown in the chart below, one of
the animals progressed to score 8, as it reacquired the deep
pain reflex and was able to perform protraction with
weight support more than 50% of the time, while animal
2 presented voluntary tail movement.

One of the animals subjected to surgery and cell ther-
apy did not show any improvement. The other animal
showed significant improvement, managed to put himself
in position to feed himself and took some voluntary steps
when supported, even without being fed. He was referred
to physical therapy after the project and has been making
progress.

Among the animals that received the placebo solution
after the surgical procedure, no neurological improvement
according to Olby’s scale was noticed. However, one of
the animals started to drag differently, presenting scabs in
places where they had not previously. The owners of this
dog still reported that the dog started to “warn” when there
was a need to urinate.

All those clinical outcomes are expressed in Figure 4.
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Table | Demographic Distribution of Selected Animals
Group Animal | Gender | Age Location of Chronicity | Olby Score Olby Score Outcome
(YO) IVDD M) Day 0 Day 90
SC | F 8 L3-4 14 0 0 No improvement
2 M 5 L2-3/L3-4 12 0 4 Improved
3 M 3 TI12-13 17 0 10 Improved
4 F 10 TI10-11 12 0 0 No improvement
SURGERY + SC 5 F 7 TIH-12/TI3-L1 | 14 0 0 No improvement
6 F 10 TII-12 12 0 9 Improved
7 M 7 L3-4 18 0 - Withdrawn
8 M 13 L2-3 13 0 - Excluded
SURGERY + 9 M 4 TIH-12/T13-LI | 13 0 0 No improvement
PLACEBO 10 M 3 TI12-13 0 0 No improvement
I M 7 TI2-13/TI13-LI | 16 0 - Withdrawn
12 F 5 LI1-2/L2-3 15 0 - Withdrawn

Abbreviations: SC, stem cell; M, male; F, female; yo, years old; IVDD, intervertebral disc disease; m, months.

Magnetic Resonance Imaging
In MRI scans of the group that had previously undergone
the surgical procedure (Figure 5), it was possible to
observe hypo- and hyperintense areas through the dorsal
soft tissues, suggestive of the surgical scar, and the loss
of signal intensity from the nucleus pulposus of interver-
tebral discs, suggesting dehydration and disc degenera-
tion. In some of the animals, it was still possible to
observe the loss of the definition of the ventral column
of the cerebrospinal fluid and dorsal displacement of the
adjacent spinal cord, characteristic of disc protrusion,
even after the previous decompression procedure. There
was no change in the images taken after D90 in this
group.

In all the animals that underwent the decompression
artefact
observed. This image artefact possibly resulted from fil-

procedure, a metal-compatible image was
ings derived from the wear of the surgical milling cutter in
contact with the free stripper, used to prevent and protect
structures during bone wear. Because of this artefact, the

images were inappropriate for evaluation.

Clinical Outcomes
As observed in Supplementary Video S1, prior to cell

therapy, the animal had no deep pain or proprioception.
Ninety days after the application of stem cells, the animal
regained nociception and proprioception, which allowed
him to walk again. The dog was referred to physical
therapy, where it remains in treatment to improve its
movements.

Discussion

Stem cells receive a great deal of attention because of their
regenerative potential and their possible use in regenera-
tive therapy, including xenogeneic transplants,>’ >° due to
their immunomodulatory properties, which are also ther-
apeutic assets.*” Stem cells have shown promising results
in several species and in spinal cord injuries.'® "
Amniotic membrane stem cells are easy to obtain,

culture, expand and use:;15’41’42

they involve little ethical
concern since they are derived from a material that is
discarded, and their use for research purposes can possibly
be expanded to human species. They present good results
when used in the treatment of chronic kidney disease,*
infertility,** ophthalmic lesions,** burns and skin

4748 osteoarthritis,*’ fasciitis and tendinitis,’® liga-

wounds,
ment injuries®’ and nervous pathologies.”> However, this
cell type is still little explored in the treatment of spinal

3739 and our work is the first to use

cord injuries in dogs,
them in dogs with chronic, non-iatrogenic intervertebral
disc disease.

Many papers used the lineage previously characterized,
which proved to be safe for in vivo application.”’>> The
animals in the present study were followed up, even after
90 days. To date, cell therapy has proven to be feasible,
with no adverse effects.

In a study conducted by Sankar et al*” the efficiency of
stem cells derived from the human amniotic membrane
was tested when applied in iatrogenic spinal cord injury in
monkeys. Good interaction of the cells with the nervous

tissue and significant remyelination, as well as their
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IVDD (over 1 year) were

selected
I 1
4 animals previousl . . .
subjectedrtgczgggrsry with no ° a';ﬂ?;'csa‘fvi'me'xeﬂrt?gfus
I I 1
SC Surgery + SC Surgery + placebo
(n=4) (n=4) (n=4)

I

Epidural stem cells
Day 0, 15 and 45

Stem cell administration at
Day 0: topically during
decompressive surgery;
Day 15 and 45: by epidural

Placebo administration at
Day 0: topically during
decompressive surgery;
Day 15 and 45: by epidural

1 dog was withdrawn
1 eliminated (car accident)

2 dogs were withdrawn

l

4 animals completed:
2 showed some
improvement
2 did not recover

2 animals completed:
1 showed some
improvement
1 did not recover

2 animals completed:
2 did not recover

I— 3 months follow-up |— 3 months follow-up I— 3 months follow-up

Figure 3 Diagram of protocol: Experimental design and group organization.

capacity to modulate the glial scar, were observed; how-
ever, no clinical improvement was observed at the 60-day
evaluation.

A similar study, conducted by Wu et al>* evaluated the
application of the same cells in rats. The histopathological
findings were similar; however, the animals showed clin-
ical improvement, including a return of the motor function
of the pelvic limbs.

1*° confirmed, through electro-

Nevertheless, Meng et a
physiological and immunohistological analysis, the success
of the co-transplantation of stem cells from the amniotic
membrane of rats with fibroblast growth factor and stem
cells of neuronal origin in rats with chronic spinal cord injury.
The results demonstrated that there was significant locomo-
tor improvement in addition to neuronal survival and differ-
entiation, suggesting that these sources may be beneficial in
the treatment of spinal cord injuries. Hemilaminectomy is an

elective procedure since it preserves the mechanical and

structural integrity of the spine, is less traumatic, and reduces
the chances of scar formation that compresses the spinal
cord. In addition, access to the disc is better, and fenestration
is performed in an easier way.*®>>

The fenestration of the affected disc, as well as the
discs anterior and posterior to it, is still a discussion
among authors and surgeons. While some consider it the
appropriate practice, as it allows the removal of remnants
of the extruded material in the intervertebral space and the

15657 others

prevention of the recurrence of the frame,
consider it unnecessary, since the recurrence rate of her-
niation in animals that have not undergone fenestration is
rare (less than 5%). Among the animals that had already
undergone decompression procedures, none experienced
disc fenestration, and two presented significant improve-
ments. However, on magnetic resonance imaging, it was
possible to observe that there were still signs of compres-

sion, which may have impaired their improvement.
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Animal 8 S . | b
Animal 7 urgery + placebo

Animal 6

Surgery + SC

Animal 5
1

Animal 4

Animal 3

SC group
D15 Animal 2
D30

D45

DO

D60 Animal 1
D75

D90
mAnimall mAnimal2 mAnimal 3 Animal 4

Animal 5 mAnimal 6 Animal 7 Animal 8

Figure 4 Clinical outcomes. Clinical outcomes of all the animals, were animal 1—4 represents SC group; animal 5-6 are from surgery + SC; and animal 7-8 are surgery +
placebo group.

T12

DFOV:14,6x

IM: 11 S

;a__a_"_l_n_a cm

Figure 5 Magnetic resonance imaging. Significant areas of hypointense signal and disc degeneration in the sagittal (A) and transverse (B) sections from animals from the
surgery group.

Many professionals still believe that decompression is
ineffective if it occurs after a period of 72 hours after the
loss of nociception. Such a belief has already been dis-
proven by studies such as those of Scott and McKee,”®

Olby et al®® Kazakos et al®® and Arias et al.°! One of the
animals that received the stem cell solution after surgery
presented improvement. However, due to the small sample

size, we cannot determine whether this improvement was
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due to the decompression procedure, cellular therapy or
the combination of both.

Animals with chronic lesions, in addition to the glial
scar, which is an anatomical barrier to nerve
regeneration,®? also have evident muscular deficits. The
animals that presented neurological improvement could
have recovered voluntary movement if they had undergone
physiotherapy and exercises to gain muscle mass.®

Unfortunately, even after very rigorous selection, some
owners chose to withdraw from the project for several
reasons. This left us with an even smaller sample.
However, due to the high costs of the exams and proce-
dures involved in the project, it would not be possible to
achieve the necessary sample size for the results to be
statistically significant. Therefore, there is a need for
more studies to prove that the therapy is, in fact, benefi-
cial. Even in randomized studies performed at exemplary
institutions by experienced researchers, the desired sample
size was not reached. For example, in research conducted

by Lim et al®

only 13 of the 19 dogs completed the
project; in a study conducted by Tsai et al®®> 36 out of 40
completed the project; and in a study conducted by Olby

et al®

94 of 150 dogs completed the project. Another
recent experiment in dogs showed tooth stem cells were
associated with electroacupuncture with benefits to the
animals.®’

However, when the owners are provided clarifications
about the risks, odds and benefits involved with the ther-
apy, even if there are animals that do not show improve-
ment, this type of alternative therapy is worth pursuing in
an attempt to at least promote the well-being of these

animals and restore some physiological functions.

Conclusion
The protocol of preclinical trial showed feasible to create
a canine amniotic membrane stem cell bank from the final
gestational stage.

The protocol associated with decompressive surgery
and cell transplantation in these dogs with chronic thora-
columbar IVDD proved feasible, and it was possible to
observe neurological improvement in some animals after
treatment, such as proprioceptive ability and the return of
nociception.

It was not possible to analyze the tissue improvement
through MRI, since the surgery resulted in artefacts of
images that did not allow its evaluation.

Despite being very laborious, the performance of the
double-blind test guaranteed reliability of the evaluations

and results obtained that, even with a small sample size,
generated satisfactory results for the team and the owners.
Further research is needed with a larger number of animals
but this blinded preclinical trial showed improved of qual-
ity life in animal and owners.
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