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Abstract. The arƟcle 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 intervenƟon was performed without complicaƟons with a 
complete recovery of the animal aŌer 2 months.

Because the prognosis of funcƟonal recovery remains cauƟous in spinal cord injuries 
without deep pain percepƟon, as spinal cord funcƟon is completely blocked, it is important 
to note that nocicepƟve 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 examinaƟon of the damaged areas in 
lateral and dorsoventral projecƟons using an X-ray contrast agents (myelography).

Laminectomy, which involves the parƟal or complete removal of an element that 
causes a compression effect, allowing addiƟonal free space to form for the spinal cord, is 
an effecƟve method for treaƟng spine injuries and spinal cord traumas in cats. AddiƟonal 
stabilizing systems are used to fix the spine and preserve its funcƟons. Laminectomy 
allows eliminaƟng the pressure of other anatomical structures on the spinal cord of 
the animal and nerve endings by resecƟon of the vertebral arches in the affected area, 
their spinous processes, intervertebral discs, etc. The restoraƟon of the funcƟonal state 
of the animal requires a comprehensive applicaƟon of rehabilitaƟon measures, such as 
control of motor acƟvity of the animal (namely its restricƟon), massage, physiotherapy 
procedures aimed at reducing pain and improving blood circulaƟon 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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mediately. Immediately before surgery, 
myelography with an X-ray contrast 
agent Omnipaque-300 at a dose of 1.0 ml 
(Fig. 2) was performed to accurately de-

termine the degree of spinal cord injury, 
after which the presence of spinal cord 
compression and narrowing of the spinal 
canal was established.

Fig. 1. Radiography of the damaged area of the spine in lateral projection

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 
of the 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-

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. 4. Removed foreign body (bullet)

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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Анотація. У статті висвітлено клінічний випадок травми хребта з ушкодженням 

спинного мозку в кота. Було встановлено діагноз кульове поранення поперекового відділу 
хребта з компресією спинного мозку. Було виконано дорсальну ламінектомію із видален-
ням кулі на рівні L3−L5. Оперативне втручання було виконано без ускладнень із повним 
одужанням тварини через 2 місяці. 

Оскільки за травм спинного мозку без глибокого сприйняття болю прогноз функціо-
нального відновлення залишається обережним, оскільки функції спинного мозку повні-
стю заблоковані, необхідно зважати на те, що ноцицептивні шляхи найбільш стійкі до 
стиснення та ішемії. Встановлено, що для діагностики й контролю результатів лікуван-
ня травм хребта і спинного мозку в котів найбільш доцільним є рентгенологічне дослі-
дження ушкоджених ділянок у латеральній і дорсовентральній проекціях із застосуванням 
рентгенконтрастних речовин (мієлографія). 

Ламінектомія, що полягає в частковому або повному видаленні елементу, що спричинює 
компресійну дію, даючи змогу сформувати додатковий вільний простір для спинномозко-
вих структур є ефективним методом для лікування ушкоджень хребта і травм спинного 
мозку в котів. Для фіксації хребта і збереження його функцій використовуються додаткові 
стабілізуючі системи. Ламінектомія дає змогу усунути тиск інших анатомічних структур 
на спинний мозок тварини й нервові закінчення через резекцію дужок хребців у ділянці ура-
ження, їхніх остистих відростків, міжхребцевих дисків тощо. Для відновлення функціональ-
ного стану у тварини необхідне комплексне застосування реабілітаційних заходів, таких 
як контроль рухової активності тварини (а саме її обмеження), масаж, фізіотерапевтичні 
процедури, спрямовані на зменшення болю та покращення кровообігу ушкодженої ділянки. 

Ключові слова: хребет, хребець, ламінектомія, кіт, травма, спинний мозок


