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Abstract. The article covers a clinical case of spine trauma with spinal cord injury
in a cat. He was diagnosed with a bullet wound to the lumbar spine with spinal cord
compression. Dorsal laminectomy was performed with the removal of the bullet at
the L3-L5 level. The surgical intervention was performed without complications with a
complete recovery of the animal after 2 months.

Because the prognosis of functional recovery remains cautious in spinal cord injuries
without deep pain perception, as spinal cord function is completely blocked, it is important
to note that nociceptive pathways are most resistant to compression and ischemia. It is
established that for the diagnosis and control of the treatment results for spinal cord
injuries in cats, the most appropriate is an X-ray examination of the damaged areas in
lateral and dorsoventral projections using an X-ray contrast agents (myelography).

Laminectomy, which involves the partial or complete removal of an element that
causes a compression effect, allowing additional free space to form for the spinal cord, is
an effective method for treating spine injuries and spinal cord traumas in cats. Additional
stabilizing systems are used to fix the spine and preserve its functions. Laminectomy
allows eliminating the pressure of other anatomical structures on the spinal cord of
the animal and nerve endings by resection of the vertebral arches in the affected area,
their spinous processes, intervertebral discs, etc. The restoration of the functional state
of the animal requires a comprehensive application of rehabilitation measures, such as
control of motor activity of the animal (namely its restriction), massage, physiotherapy
procedures aimed at reducing pain and improving blood circulation in the injured area.
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Introduction

Currently, in Ukraine, animals are
not fully protected from cruelty, so cases
of trauma to small animals are common
in the practice of a veterinarian. Due to
the constant urbanization of polytrauma
in animals are quite common. They are
most often associated with a fall from a
height or injury from a car accident. Due
to the availability of air guns, the number
of cases of bullet wounds has increased.

After a spinal cord injury, one of the
main problems for cat owners is wheth-
er their cat will be able to fully recover
(ability to walk, maintaining the func-
tions of self-selection). Unfortunately,
in fact, the most common is “suboptimal
recovery”, when weakness and urinary
incontinence in animals persist forever.

Analysis of recent researches
and publications

In general, in any patient with a spi-
nal cord injury with paraplegia/tetraple-
gia without a deep perception of pain, the
prognosis of functional recovery remains
cautious because spinal cord functions
are completely blocked or intersect at the
site of injury (Olby, 2012). It should be
borne in mind that the nociceptive path-
ways are the most resistant to compres-
sion and ischemia. Further examination
is required to confirm the integrity of the
spinal cord. Thorough neurological ex-
amination is fundamental to assess spinal
cord function and provide the client with
a prognosis (Zamprogno et al., 2010).

Injured animals in shock should be
treated before assessing spinal cord func-
tion. Tactics for treating such animals
should always be based on the assumption
that the spine is unstable, so care should be
taken when manipulating or moving the
patient (Knipe et al., 2001). After stabili-

zation of vital signs, a review radiograph
(2 projections: lateral and dorsoventral)
of the entire spine is usually performed,
as approximately 20% of patients with
spinal cord injury have multiple vertebral
fractures or dislocations (Jeffery, 2010).
Instrumental research methods may in-
clude plain radiography, myelography
(contrast radiography or spondylogra-
phy), computed tomography, magnetic
resonance imaging. Diagnostic imaging
is the most important step in making a
diagnosis. However, plain radiography is
characterized by low sensitivity in iden-
tifying a pathological disc (55-60%),
therefore, this method is advisable to use
for screening diagnostics in order to ex-
clude fractures (Schur et al., 2010).
Laminectomy is the partial or com-
plete removal of an element that caus-
es a compression effect, allowing the
formation of additional free space for
the spinal structures (Kranenburg et al.,
2012). Additional stabilizing systems
are used to fix the spine and preserve
its functions (Sharp & Wheeler, 2005).
Laminectomy allows eliminating the
pressure of other anatomical structures
on the spinal cord of the animal and
nerve endings by resection of the ver-
tebral arches in the affected area, their
spinous processes, intervertebral discs,
etc. (DiFazio & Fletcher, 2013). Thanks
to these measures, it is possible to elim-
inate pressure on sensitive spinal struc-
tures and to release the clamped nerve
endings releasing an animal from the
expressed pain, and also paresthesias
and paresis (Yadhati et al., 2017).
Purpose. To determine the most opti-
mal algorithm for the diagnosis and treat-
ment of spine trauma with spinal cord
injury in cats. To raise the awareness of vet-
erinary practitioners about the most effec-
tive methods for treating complex spine
traumas with spinal cord injury in cats.
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Materials and methods of research

The private veterinary clinic in Kyiv
received an animal: a cat, age 8 months,
male, half-breed, with signs of trauma
to the spinal canal (penetrating hole,
probably a bullet in the lumbar region).
The clinical examination revealed com-
plete paralysis of the pelvic limbs, the
absence of any reflexes and types of
sensitivity. Research methods are clini-
cal and instrumental (radiological). The
animal underwent myelography. Before
myelography, we performed neurolep-
toanalgesia with Meditin at a dose of
1.0 mg/kg. For premedication, we used
atropine at a dose of 0.5 mg/kg. Imme-
diately after the neuroleptoanalgesia, we
intubated the animal, which made it pos-
sible to immediately resort to artificial
ventilation in case of respiratory arrest.

When contrasting the cerebrospinal
fluid spaces of the spinal cord, a very im-
portant step is to calculate the dose of a
radiopaque substance. With an increase
in concentration, the quality of visualiza-
tion improves but, at the same time, an
increase in the concentration of contrast
agents in the liquor spaces increases the
risk of complications, allergic reactions,
and side effects. Therefore, the choice of
radiopaque contrast agents is very im-
portant. Based on our own experience,
we recommend Omnipaque, which we
used at a dose of 1.0 ml per cat.

We performed the caudal approach
by subarachnoid injection in the lumbar
spine. For this, the animal was fixed in a
lateral position by extending the cranial
pelvic limbs (so that the animal’s spine
was in a flexed position). The injection
was performed at the L5-L6 level.

Guided by the wings of the ilium, L7
was palpated, located at the level of their
cranial edge, and L6, L5, and L4 were
identified. Then the needle was inserted

in the sagittal plane into the interver-
tebral space, between the two spinous
processes, parallel to the caudally locat-
ed spinous process. After the sensation
of “falling through” of the needle (when
the dura mater was punctured), the man-
drel was removed and, in the presence
of cerebrospinal fluid outflow, a radi-
opaque substance was injected (Royce
et al., 1993).

Contrast radiography was performed
on a mobile X-ray machine Fujifilm
FCR Go 2 (Japan). Thanks to its high
power (max, anode current 250 mA) and
a small focal spot size (0.6 mm), the de-
vice allows obtaining clear images with
a short exposure time.

The animal underwent laminectomy.
Meditin, Zoletil, and Sevoflurane were
used for anesthesia. The correct position
of the animal during the surgery is of
great importance and facilitates its im-
plementation.

Results of the research
and their discussion

For the most accurate determination
of the lesion in the spine, an X-ray ex-
amination was performed in lateral pro-
jection. After a preliminary X-ray exam-
ination in the spinal canal of the animal,
a foreign body (bullet) was found in the
lumbar region at the L4 level (Fig. 1).

This injury was an open penetrating
fracture of the vertebral arch with a large
number of fragments, which causes com-
pression of the spinal cord at the L4 lev-
el (myelopathy), and radiculopathy due
to swelling of the surrounding tissues.
In this case, the vertebra itself remains
stable relative to others, so it does not
require additional fixation. Prolonged
compression of the spinal cord can cause
irreversible consequences, so medical
manipulations should be performed im-
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Fig. 1. Radiography of the damaged area of the spine in lateral projection

mediately. Immediately before surgery, termine the degree of spinal cord injury,
myelography with an X-ray contrast after which the presence of spinal cord
agent Omnipaque-300 ata dose of 1.0 ml  compression and narrowing of the spinal
(Fig. 2) was performed to accurately de-  canal was established.

Fig. 2. Myelography of the damaged area of the spine
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This figure shows an X-ray image
with a contrast agent injected into the
subarachnoid space. The radiopaque
substance clearly indicates the location
of the spinal lesion and the violation of
the integrity of the spinal canal.

We removed the bullet and fragments
of the vertebral arch, as well as hemila-
minectomy to reduce spinal cord com-
pression, during which we removed parts
of the arches of two adjacent vertebrae
and articular processes (Fig. 3, 4).

Figures 3, 4 show the stages of dor-
sal laminectomy — separation of soft tis-
sues from the arches and joints of the
vertebrae; reaming the contour of the
removed part of the vertebral arch with
a diamond bur; removal of the vertebral
arch and release of the spinal cord from
compression; spinal cord imaging and
collection of accumulated blood.

The skin was dissected 1-2 vertebrae
cranially and 1-2 vertebrae in the caudal
area of the injury. Then, the fascia was dis-
sected with a coagulator along the same
length. The longest and multifidus mus-
cles were dissected bluntly. The spinous
processes were skeletonized from the side
of the hemilaminectomy (separating the

multifidus muscles with a rasp), the arch
of the vertebra, articular processes, pedi-
cles of the arch, transverse or transverse
costal processes. When isolating the ar-
ticular processes, it is necessary to cut the
muscles as close to the joint as possible.
Into the cranial and caudal wound site,
Gelpi retractors were installed. Bleeding
was stopped with a coagulator, as well as
tight tamponade with 3% hydrogen per-
oxide or warm saline solution. The bow
was removed either with a high-speed
bur or, more often, with a laminectomy
(Kerrison’s nippers) and Jansen’s nippers.
At the same time, the pressure was not
allowed with the instrument on the spi-
nal cord. After the arch was removed, the
spinal canal was revised. The wound was
sutured in layers.

This figure shows a view of the final
stage of the operation and the removed
foreign body (bullet).

Subsequently, an X-ray examination
was performed after surgery (Fig. 5).

This figure shows an X-ray of a cat 53
days after the surgery. It can be seen that
the lumen of the spinal canal is preserved.

In the postoperative period as an an-
ti-inflammatory drug was used “Meloxi-

Fig. 3. Stages of laminectomy
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cam” at a dose of 0.2 mg/kg body weight
ofthe animal for 3 days, for postoperative
analgesia was used the drug “Butorpha-
nol” at a dose of 0.1 mg/kg body weight
for 5 days. To accelerate the reparative
processes in the injured spinal cord was
used vitamin preparation ‘“Neurorubin”
at a dose of 0.2 ml/kg body weight of
the animal, once a day for only 12 days.
For the next 30 days the animal was re-

Fig. 4. Removed foreign body (bullet)

stricted in movement, and after suturing
(10 days) was a course of special phys-
ical rehabilitation exercises, as well as
massage and physiotherapy procedures
(iontophoresis with lidocaine, and ultra-
sonic heating). In 14 days after the surgi-
cal intervention, the animal fully restored
its independent excretory functions (uri-
nation and defecation). After 28 days, a
shaky gait was registered in the animal.

Fig. 5. Radiography of the spine in lateral projection after surgery
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Complete recovery of motor activity in
the animal was registered on the 53rd
day after surgery.

Conclusions and future
perspectives

The most appropriate for the diag-
nosis and control of the treatment re-
sults for spinal cord injuries in cats is
an X-ray examination of the damaged
areas in lateral and dorsoventral pro-
jections using an X-ray contrast agents
(myelography). Laminectomy is an ef-
fective method for treating spine trau-
ma and spinal cord injuries in cats. The
restoration of the functional state of the
animal requires a comprehensive appli-
cation of rehabilitation measures, such
as control of motor activity of the an-
imal (namely its restriction), massage,
physiotherapy procedures aimed at re-
ducing pain and improving blood circu-
lation to the injured area.
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AHomayia. Y cmammi euceimseHo KaiHiyHul eunadok mpasmu xpebma 3 YUWKOOHEHHAM
CMUHHO20 MO3KY 8 Koma. bys10 8BcmaHoseHo 0ia2HO3 Kysbose NopaHeHHA nornepexKo8ozo 8iddiny
Xpebma 3 KoMMApecieto CUHHO20 MO3KY. byno 8UKOHaHO dopcasbHy AAMIHEKMOMItO i3 sudaseH-
HAM Kyni Ha pieHi L3-L5. OnepamusHe empy4YaHHsA 6ysn0 8UKOHAHO 6e3 YCKAAOHeHb i3 Mo8HUM
00YHCAHHAM MBAPUHU Yepe3 2 MicAui.

OcKinbKu 3a mpasm criuHHo20 Mo3Ky 6e3 21ubokozo cripuliHamms 60710 NPo2HO3 hyHKYio-
HG/IbHO20 8iOHOBAEHHA 3GAUWIAEMbLCA 0BEPEHHUM, OCKiNbKU (DYHKYIi CMUHHO20 MO3KY M08Hi-
cmto 3a6/10K08aHI, HEObXIOHO 38aXaMU HA Me, W0 HOUUUenmueHi wasaxu Halibinew cmiliki 0o
cMucHeHHA ma iwemii. BcmaHoeneHo, wo 015 diazHOCMUKU Ui KOHMPOIO Pe3yAbMamis MiKyeaH-
HA mpasm xpebma i CiuHHO20 MO3KYy 8 Komie Halibinbw O0UinbHUM € peHmaeHosozidHe 00Ci-
OXeHHSA YUWKOOHEHUX OifIAHOK Yy 1amepanbHili i 0opcoseHMpanbHili npoeKyisx i3 3acmocy8aHHAM
peHmMaeHKOHMPAcmMHuUx pe4osuH (mienoepadis).

JlamiHeKmomis, Wo rnonA2ae 8 YacmKkosomy abo nosHomy 8UdaneHHI enemeHmy, Wo CrPUYUHIOE
KomnpeciliHy dito, darouu 3moey cghopmysamu dodamkosuli 8inbHUl npocmip 05 CNUHHOMO3KO-
8UX CMPYKMYyp € eqheKMUBHUM MemoOOM OA1A /iKYBAHHA YWKOOHEHb Xpebma i mpasm cruHHO20
MO3Ky 8 Komie. [na gikcauii xpebma i 36epexceHHs lio2o yHKYil suKopucmosyromeca 000amKosi
cmabinisytoui cucmemu. JlamiHeKmomis 0ae 3moay yCyHymu muckK iHWUX aHaGMOMIYHUX CMpPyKmMyp
Ha cnuHHUl MO30K meapuHu U Hepe8osi 3aKiH4YeHHs Yepe3 pe3eKuyito OyHoK xpebuie y dinaHyi ypa-
HCeHHS, IXHIX ocmucmux sidpocmkis, Mixcxpebuyesux duckie mowio. 1 8i0H08AEHHSA PyHKYiOHAb-
HO20 CMAHy y MBAPUHU HeobXiOHe KOMMAeKCHe 3a0cmocys8aHHA peabinimayiliHux 3axodis, maxkux
AK KOHMPOs1b PYX080i AKMUBHOCMI MBapuHU (a came i obMexeHHs), Macax, pisiomepanesmuyHi
npouedypu, CAPAMOBAHI HO 3MeHWeHHA 6010 MA NOKPAU,eHHS Kposoobiay yWKOOHeHOT OinAHKU.

Knrovoei cnoea: xpebem, xpebeub, 1amMiHEKMOMis, Kim, mpaema, CruHHUG MO30K
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