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Abstract : A 6-year-old castrated male Shih-tzu was presented because of a 1-month history of progressive tetraplegia.
On the basis of the findings of neurological examination, radiographs and magnetic resonance imaging, herniated
intervertebral disc of C4 - C5, C5 - C6 and C6 - C7 compressed spinal cord. The oxygen-ozone was intra-operatively
injected into the C4 - C5 and C6 - C7 intervertebral disc and a ventral decompression performed at C5 - C6 intervertebral
space. Immediately after the surgery, neck pain was disappeared and three weeks after surgery, there was complete
resolution of the neurological deficits with normal gaits. On magnetic resonance images at 2-month after surgery,
herniated disc materials of C5 - C6 and C6 - C7 were completely removed and that of C4 - C5 remarkably reduced.
Consequently decompression which was performed at all of the three lesions resulted in good clinical outcome without

additional internal fixation for minimizing postoperative instability.
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Introduction

One of the minimal invasive treatment for herniated inter-
vertebral disc (HIVD) is the oxygen-ozone therapy (1-3). The
method has been used in cervical and thoracolumbar HIVD
in human (1,3). Recently it was reported that oxygen-ozone
gas injection into the herniated discs of dogs with thora-
columbar HIVD improved the clinical signs (2). It is based
on the action of oxygen-ozone, that is the shrinkage of the
herniated disc (3), results in the spinal cord decompression.
Cervical HIVD in dogs could be treated by various decom-
pression techniques, include fenestration, ventral slot, and
dorsal laminectomy. For cervical multiple HIVD in dogs
might be additionally needed intra-operative stabilization to
reduce postoperative instability of cervical vertebrae.

In this paper, was described that oxygen-ozone was
injected into two cervical herniated discs instead of intra-
operative stabilization and a ventral slot performed on the
rest cervical intervertebral space in a dog with three cervical
HIVDs, and finally a successful outcome. This is first report that
oxygen-ozone used for treatment of cervical HIVD in a dog.

Case

A 6-year-old neutered male Shih-tzu dog weighing 6.9 kg
was referred to the Veterinary Medical Teaching Hospital of
College of Veterinary Medicine at Konkuk University with a
history of progressive tetraplegia. Since one month ago,
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intermittent left forelimb ataxia was onset and gradually
developed despite of medical management. And five days
ago, clinical signs were suddenly worsened to paretic condi-
tion aggravated from hindlimb to forelimb. At the admis-
sion, the patient showed tetraplegia as neck and all four limb
rigidity. On neurological examination, mental status was nor-
mal and cranial nerve deficits were not founded. But there
was no conscious proprioception in all four limbs. Voluntary
movement of limb slightly remained only in right forelimb.
Muscle tone was spastic. Myotatic reflex was increased in all
four limbs. Deep pain perception represented weakly. Based
on these clinical signs and neurological examination find-
ings, we suspected cervical intervertebral disc disease. The
complete blood count revealed a mild leucocytosis (21.62 x
10°/ul) with a neutrophilia (14.81 x 10%/ul) and a monocyto-
sis (2.50 x 10%/ul). The serum chemistry profiles revealed
elevated alkaline phosphatase activity (408 U/1). The survey
radiographs showed narrowing of C4 - C5, CS - C6, and C6 - C7
intervertebral space. Magnetic resonance image (MRI) using
a 0.2 T unit (E-scan®; ESAOTE, Genova, Italy) revealed disc
extrusion or protrusion that deviated to the left side at C4 - C5,
C5 - C6, and C6 - C7 intervertebral space with spinal cord com-
pression (Fig 1A). Spinal cord compression rate (height of
herniated disc x100 : diameter of spinal canal) on mid-sagital
MRI views were 37.5% at C4 - C5, 55.6% at C5 - C6 and
44.4% at C6 - C7. The most severely compressed spinal cord
lesion was C5 - C6, however it was considered that C4 - C5
and C6 - C7 lesions also related with clinical signs. On cross-
sectional MRI views, C4 - C5 and C5 - C6 herniated interver-
tebral disc were extruded in the vertebral canal, while C6 - C7
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Fig 1. T2-weighted sagital MRI views of before (A) and after (B) surgery. There are herniated discs at C4-C5, C5-C6 and C6-C7 inter-
vertebral space (A). At two months after surgery, the disc materials in the spinal canal are definitely eliminated at C5-C6 and at C6-C7,

markedly reduced at C4-C5 (B).

was protruded. Thus all three lesions were required to decom-
pression, but we should consider about suitable surgical
decompression to reduce postoperative vertebral instability in
this multiple caudal cervical HIVD. After all, we decided to
perform that oxygen-ozone intradiscal injection at C4 - C5 and
C6 - C7 intervertebral disc and a ventral slot decompression
had gone at C5 - C6 intervertebral space, without intraopera-
tive stabilization. The dogs were premedicated with 0.04 mg/
kg atropine sulfate (Atropine sulfate, Jell Pharm, South
Korea) subcutaneously and 0.4 mg/kg butorphanol (Butor-
phan, MyungMoon Pharm, South Korea) intravenously. Gen-
eral anesthesia was induced with 6 mg/kg propofol (Anepol,
Hana Pharm Co., South Korea) intravenously. Anesthesia
was maintained with 0.5%~2.5% isoflurane (Rhodia Orgra-
nique Fine Ltd., South Korea) in 100% oxygen. The dog had
operated a ventral slot decompression at C5 - C6 interverte-
bral space (4). The width of the ventral slot was made less
than 30% of the vertebral body width to prevent postopera-
tive instability or subluxation. The herniated disc material
was removed which was massively extruded in the vertebral
canal.

Spinal needles were inserted into the intra-operatively
exposed C4 - C5 and C6 - C7 intervertebral disc under fluo-
roscopic guidance, respectively. Spinal needle was inserted to
a height of one third of the intervertebral disc space. Ozone
generator (Ozone generator model-Lab I, Ozone tech Co.,
Ltd. Korea) and syringe and spinal needle were connected by
teflon tube and three-way cock. Generated oxygen-ozone gas
mixture (ozone concentration 25 pg/ml) collected 2 ml of
injecting dosage into a syringe and it was directly injected
into the disc. After surgery, the neck stabilized with a pad-
ded neck brace, strict cage confinement enforced and antibi-
otics prescribed. The next day after surgery, the dog’s
cervical pain had disappeared and two days after surgery, the
dog’s neurological condition improved as possible as stand-
ing up and ambulation with himself, but persisted motor

weakness of the forelimb. At three weeks after surgery,
motor weakness of the forelimb disappeared and the dog’s
neurological condition were almost normal. Neck brace
removed four weeks after surgery and thereafter complica-
tion did not occur. Two months after surgery, MRI was
repeated to evaluate the decompression efficacy. At the same
time, the dog showed normal gait without neurological signs.
MRI revealed that the disc materials in the spinal canal were
definitely eliminated at C5 - C6 and C6 - C7 intervertebral
space (Fig 1B). There were small disc materials remained in
the vertebral canal at C4 - CS5, but disc shrunk as enough as
possible to disappeared clinical signs and on T2-weighted sag-
ittal images, compression rate at a C4 - C5 herniated interver-
tebral disc was reduced more than half of herniated disc
materials in the spinal canal (37.5% changed to 14.2%).

DISCUSSION

Multiple cervical HIVD, especially being in caudal lesions
are difficult to handle. There are some options for reducing
postoperative instability, which is dorsal laminectomy and
several ventral slots with bone graft, distraction or fixation.
(4). This study applied oxygen-ozone intradiscal injection
instead of surgical decompression to minimize the postopera-
tive complication and instability. Direct effect of ozone on the
nucleus pulposus is rupture of water molecules and shrink-
age of the disc (3). As minimally invasive procedure, intra-
discal oxygen-ozone injection was performed for treatment
of lumbar disc disease and developed to offer good clinical
results (2). However this noninvasive procedure is not possi-
ble percutaneously to approach to cervical intervertebral disc
because of complex anatomical structures (3). And oxygen-
ozone gas mixture injected into the cervical discs during sur-
gery. In addition, the effect of ozone is limited when very
large extrusion of disc materials are present (3). So, this pro-
cedure was used combined with a ventral slot. Consequently
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decompression performed at all three lesions resulted in min-
imizing postoperative instability, reducing operation time and
less invasive other techniques and finally it could be lead to
good clinical outcome. Previous study reported various degree
of herniated disc shrinkage ranging from 2.69% to 13.89%
after oxygen-ozone intradiscal injection (2). But in this study,
almost of herniated disc materials shrunk and there was little
or no remnants in spinal canal at C6 - C7. Herniated disc of C4
- C5 was remarkably shrunk and the spinal cord compression
ratio decreased by 37.5%, to 14.2%. Although ventral slot
decompression required all of three lesions in this case, based
on the UMN abnormalities on neurological examination and
spinal cord compression ratio on MR imaging, oxygen-ozone
injected into discs at two HIVD lesions and ventral decom-
pression performed only at C5 - C6 intervertebral space. It was
referred to the treatment of the thoracolumbar HIVD that sur-
gical decompression recommend for paraplegia with urinary
dysfunction or severe spinal cord compression include more
than 50% of spinal cord compression ratio (4). However,
diameter of the cervical spinal canal was relatively wider than
thoracolumbar spinal canal, therefore oxygen-ozone treat-
ment is possible to apply in cervical HIVD with more than
50% of spinal cord compression ratio. It is presumed that
shrinkage rate of the herniated disc materials have an influ-
ence upon the type of the disc herniation after oxygen-ozone

intradiscal injection, such as the shrinkage rate is increase in
protrusion than extrusion, based on the degree of shrinkage
of the C4 - C5 extruded disc was less than C6 - C7 protruded
disc after the treatment. This study demonstrated that com-
bined ventral decompression and oxygen-ozone treatment were
led to excellent recovery in dogs with multiple caudal cervi-
cal HIVD, thus it provides possibility that oxygen-ozone treat-
ment is able to treat cervical multiple HIVD which require
multiple ventral decompression with additional internal fix-
ation.
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