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NOTE�

Methylprednisolone sodium succinate reduces 
spinal cord swelling but does not affect recovery of 
dogs with surgically treated thoracolumbar 
intervertebral disk herniation

�
Abstract
The effect of methylprednisolone sodium succinate (MPSS) therapy was studied in 50 dogs 
with surgically treated Hansen type I thoracolumbar intervertebral disk herniation (TL-IVDH). 
Administration of MPSS significantly reduced the swelling of the spinal cord. The sensitivity of 
localization of disk extrusion using myelography in the MPSS group was 92.3%, and in the 
non-administration group was 83.3%. No significant difference in recovery rate or length of 
recovery time was found between the two groups. Administration of MPSS reduced spinal cord 
swelling, but has no effect on recovery in dogs after surgery for TL-IVDH.
�
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　　Adjunctive medical therapy for spinal cord 
injury (SCI) is an active area of clinical and 
experimental research. Methylprednisolone 
sodium succinate (MPSS) is believed to contribute 
to neuronal protection, largely by inhibiting lipid 
peroxidation, preserving blood flow to the spinal 
cord, improving ionic homeostasis and reducing 
the release of excitotoxic glutamate10-12,27). National 
Spinal Cord Injury Study trials have reported 
previously that MPSS improves long-term 

functional outcome in SCI human patients2-5). 
There has been considerable controversy over the 
validity of early studies, however, because of 
their limitations17,24).

　　There have been small-scale clinical trials to 
estimate the efficacy of MPSS therapy for SCI in 
dogs. One study found that administration of 
MPSS increased the success rate of decompressive 
surgery for thoracolumbar intervertebral disk 
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herniation (TL-IVDH) in dogs25). Another study 
did not find any positive benefit of perioperative 
MPSS administration to dogs with TL-IVDH1), 
however. The use of MPSS in dogs with IVDH is 
associated with an increased post-operative 
complication rate and greater financial cost to the 
client1). MPSS therapy remains a controversial 
topic in veterinary and human medicine18,24).

　　Acute intervertebral disk extrusion can 
result in spinal cord swelling and edema visible 
by myelography21). According to Duval et al., 
evaluation of myelographic spinal cord swelling 
assists in establishing prognosis8). The main 
purpose of the present study is to assess whether 
MPSS has an effect on myelography. We also 
look at the recovery rate and length of recovery 
time for dogs undergoing MPSS treatment 
following surgical treatment of TL-IVDH.

　　Dogs that had paraparesis or paraplegia 
with deep perception of their hind limbs (grade 3 
& 4), and that had been referred for treatment of 
Hansen type I TL-IVDH from 0 to 4 days after 
owners became aware of the symptoms, were 
eligible for inclusion. Neurologic dysfunction was 
classified23) as: paraspinal hyperesthesia only 
(Grade 1), ambulatory paraparesis and ataxia 
(Grade 2), non-ambulatory paraparesis (Grade 3), 
paraplegia with intact deep perception (Grade 4), 
and paraplegia with no deep perception (Grade 5). 
These were 50 affected dogs. Dogs were assigned 
to MPSS or non-administration groups in such a 
way that there would be no differences in age, and 
body weight. MPSS (30 mg/kg for 30-60 min, IV) 
was administered 1-3 hr prior to myelography. 
In 17 out of 26 dogs, MPSS (15 mg/kg, IV) was 
administered once or twice after the first MPSS 
administration. No dogs received prophylactic 
premedication for side effects of MPSS.

　　Diagnosis of TL-IVDH was made on the 
basis of myelography, and was confirmed during 
decompressive surgery. As preanesthesia the dogs 
received atropine (0.05 mg/kg, IV) and midazolam 

(0.2 mg/kg, IV). Anesthesia was induced by propofol 
(5.0 mg/kg, IV) and maintained by isoflurane and 
O2. Radiographic myelography was performed by 
injection of iohexol (0.45 mL/kg) via lumbar 
puncture. Myelographic lateral, ventrodorsal, 
and oblique views were obtained after the iohexol 
injection so as to evaluate compressive disk 
materials located circumferentially around the 
spinal cord in the affected area26). Spinal cord 
swelling is quantified by calculating the ratio of 
the length of the loss of the myelographic dye 
column (ventrodorsal view) to the length of the 
second lumbar vertebra (L2)8) (Fig. 1). If the 
spinal cord swelling is broad and the level and 
lateralization of compressive lesion is unclear by 
radiographic myelography then diagnosis is made 
according to computed tomographic (CT) 
myelography. Decompressive surgery was 
performed immediately after the diagnostic 
imaging. Hemilaminectomy was performed on the 
side ipsilateral to the spinal cord compression, as 
determined by the results of myelography or CT 
myelography, and all extruded disk material was 
removed. Postoperative management included the 
administration of antimicrobials and analgesics, 
and nursing care to prevent decubital ulcers. The 
severity of neurological dysfunction was rechecked 
at 1 day after the operation (post-operation). The 
outcome was classified as successful (urinary 
continence regained and able to walk without 
assistance) or unsuccessful (did not regain urinary 
continence and remained paraplegic). Values 
were compared between the two groups by the 
unpaired t test. The sensitivity of myelography 
and the recovery rate were analyzed using a 
Fisher exact test. Values of p ＜ 0.05 were 
considered significant.

　　The MPSS administration group consisted of 
24 Miniature Dachshunds, 1 Shih Tzu and 1 
Pekingese, in total 16 males and 10 females, in 
the age range 3 to 11 years (average 5.9 years); 
these dogs weighed 4.2 to 10 kg (average 6.1 kg). 
The non-administration group consisted of 22 
Miniature Dachshunds, 1 Toy Poodle and 1 
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American Cocker Spaniel, in total 18 males and 
6 females, in the age range 2 to 12 years (average 
5.5 years), and weighed 2.7 to 9.5 kg (average 
6.5 kg). There was no significant difference in 
age (p ＝ 0.57) or weight (p ＝ 0.38) between the 
groups.

　　The sites of disk herniation ranged from 
T10-11 to L3-4 (Fig. 2). Fig. 3 shows the varying 
ratio of spinal cord swelling: L2. The range of the 
swelling: L2 ratio in the group that received 
MPSS was significantly smaller than in the 
non-administration group (p ＝ 0.032). In the 
MPSS group, the level and lateralization of disk 
extrusion was diagnosed in 92.3% (24/26) of dogs 
by myelography. In the non-administration 
group, the level and lateralization of disk 
extrusion was diagnosed in 83.3% (20/24) of dogs 
by myelography. Just 7.7% (2/26) of dogs in the 
MPSS group and 16.7% (4/24) in the control 
group had broad spinal cord swelling, and the 

levels and lateralization of compressive lesion 
was unclear by myelography. Diagnosis was 
made according to CT myelography.

　　The preoperative severity of TL-IVDH in the 
MPSS was 3.65, and 3.71 in the non-administration 
group (p ＝ 0.69). There was no significant 
difference in severity between the MPSS groups 
(3.58) and non-administration (3.67) post-
operation (p ＝ 0.64). The recovery rate and 
length of recovery time were compared for the 
two groups. In the MPSS group, 24 of 26 dogs 

Fig. 1.  Myelography of the ventrodorsal view. 
�Spinal cord swelling is measured by calculating the 
ratio of the length of the loss of the myelographic dye 
column (dotted line) to the length of L2 (continuous 
line).

Fig. 2.  Sites of disk herniation in 50 dogs with 
thoracolumbar IVDH. � The dogs are partitioned into 
2 groups: 26 dogs that received MPSS [black squares], 
and 24 dogs that received no MPSS [white squares]).

Fig. 3.  Observations of a range of spinal cord 
swelling: L2 ratios. �The range of swelling: L2 ratio in 
the MPSS group (gray squares) is significantly lower 
than in the non-administration group (white squares) 
[P ＝ 0.032].
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(92.3%) regained the ability to walk at 0 to 30 
days after surgery (average 8.7 days). The other 
two dogs in the MPSS group did not regain the 
ability to walk. In the non-administration group, 
23 of 24 dogs (95.8%) regained the ability to walk 
at 1 to 22 days (average 7.96 days). There was no 
significant difference in the recovery rate (p ＝ 
0.53) or the time to recovery (p ＝ 0.95) between 
the two groups. Ten of 26 dogs (38.5%) in the 
MPSS group had complications, including loose 
stool (4/10), diarrhea (5/10), and vomiting (1/10), 
but these all convalesced after medical therapy 
during days 3-7.

　　The level and lateralization of disk extrusion 
in the non-administration group was successfully 
diagnosed in 83.3%. This is similar to another 
report where 78.9% of TL-IVDD patients were 
diagnosed by myelography14). Our clinical 
research showed that administration of MPSS 
reduced spinal cord swelling and improved the 
sensitivity of myelography in dogs with 
TL-IVDH. A single 30 mg/ml dose of MPSS was 
capable of restoring spinal cord blood flow in an 
experimental cat contusion model9). Administration 
of MPSS would assist in diagnosing the site of 
disc extrusion by myelography. In the present 
study diagnosis was made according to CT 
myelography if the level and lateralization of 
compressive lesion by radiographic myelography 
was unclear. A prospective comparison of CT, 
nonselective angiographic CT, myelography, and 
CT myelography in dogs with various 
myelopathies found that CT myelography was 
the most sensitive technique for identification of 
lesions that are compressing the spinal cord, 
when compared to surgical findings7). Use of 
myelography on a dog with suspected TL-IVDH 
nowadays is usually due to lack of availability of 
CT or magnetic resonance imaging (MRI)22). It 
has been reported that MRI provides more 
sensitive imaging than myelography for localizing 
disc extrusion6,15) but in small animal practice 
there is variation in MRI quality. It may be 
difficult to obtain diagnostic studies of the spine 

with low field MRI, particularly in small dogs22).

　　Our study showed that 38.5% of dogs which 
received MPSS treatment had complications, and 
that all dogs convalesced after medical therapy. 
A recent study of dogs undergoing spinal surgery 
that had received a single bolus of 30 mg/kg MPSS, 
followed by a second half to full dose, reported that 
90% of the dogs developed occult gastrointestinal 
hemorrhage13). If MPSS is administered too 
quickly, vomiting can occur20). Slow intravenous 
injection of MPSS would reduce the side effect.

　　MPSS has been used in the treatments of 
acute TL-IVDH cases in small animal practice1,25). 
The present study covered dogs with Hansen type 
I TL-IVDH from 0 to 4 days after the owners 
became aware of the symptoms. It is difficult to 
determine the exact onset of TL-IVDH because 
some dogs had pain without any neurological sign, 
and a worsening of symptom thereafter. Olby et 
al. have recently reported that MPSS did not 
give any improvement in dogs with acute onset 
of TL-IVDH—causing paraplegia and loss of pain 
perception—when used as a adjunctive medical 
treatment19). Grade 5 patients had broad spinal 
cord swelling as a result of severe damage of the 
spinal cord, with possible difficulty in diagnosing 
the site of disc extrusion by myelography. Grade 
3 and 4 patients were therefore eligible for 
inclusion in the present study. We found that 
MPSS did not induce an improvement in clinical 
signs despite reducing spinal cord swelling. Dogs 
received MPSS injection as an adjunctive 
treatment, and hemilaminectomy was performed 
shortly after the injection. Decompressive surgery 
may conceal the effect of MPSS in dogs with 
paresis or paraplegia with deep perception of 
their hind limbs. In another study, adoption of a 
swelling: L2 ratio of 5.0 as a cutoff for indication 
of neurological recovery yielded a sensitivity of 
74% and a specificity of 61%8). All but two of the 
patients had less than 5.0 swelling: L2 ratio in 
the present study. MPSS selectively attenuates 
oligodendrocyte death but not neuronal cell 
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death16). MPSS has limited protective effect in 
dogs with TL-IVDH.
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