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Surgical treatment of spinal cord compression in client owned dogs

with different grades of neurological dysfunction
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Abstract :Our retrospective study reports the clinical findings and population characteristics of 81 surgically treated
dogs for spinal cord compression. We compared the outcome of dogs with different grades of neurological dysfunction
due to spinal cord compression and focused on the long-term outcome of surgical treatment, for which there are only
a few recent records. We recorded a 13.6% recurrence, regardless of the degree of dysfunction. However, the degree
of dysfunction negatively affected the recovery length.
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Spinal cord injury (SCI) is common in dogs and the conse-

quences can be devastating. The SCI may result in complete

or incomplete damage and compromise the major functions

of the spinal cord [12]. Despite decades of research to iden-

tify the new therapeutics, there has been only limited

progress toward the beneficial findings. Thoracolumbar inter-

vertebral disk herniation is the most common naturally

occurring spinal disease in dogs and results in compressive

and contusive SCI [2, 7, 10]. The most common treatment

for SCI is early stabilization of the spinal column followed

by surgical decompression and stabilization and minimizing

secondary changes [6]. To confirm the presence of spinal

cord compression the contrast radiographic technique (myel-

ography) or advanced diagnostic imaging methods [computed

tomography (CT) or magnetic resonance imaging (MRI)] are

commonly used. When compression is confirmed, the aim of

surgical therapy is to eliminate the nervous tissue compres-

sion. Such a pressure over a critical period of time may

adversely affect the transmission of nerve impulses along

axons and impair blood flow in the spinal cord tissue, result-

ing in ischemia and death of neurons and neuroglia. Pro-

longed spinal cord compression in experimental animals has

been associated with demyelination [14]. 

We retrospectively analyzed clinical records from 81 cli-

ent owned dogs treated with either single ventral slot

approach (cervical lesions), hemilaminectomy (thoracolumbar

lesions) or laminectomy (lumbosacral lesions) as a sole ther-

apy. This was performed by an experienced surgeon in one

clinic from May to November in 2012. At presentation, dis-

ease characteristics were classified according to the 5-point

modified Griffith’s score (MGS) [15], where 0 represents a

dog with no neurological deficits and 5 represents a dog with

loss of deep pain perception. Each patient underwent a plain

and contrast radiographic examination of the whole spine in

two orthogonal projections. In 13 of these dogs the owners

decided also for MRI to confirm the diagnosis and the diag-

nosis was consistent with the myelography. Successful out-

come (neurological recovery) was defined as a dog, which

experienced at least one point decrease in MGS (the first

improvement) and dog with normal neurological function or

only mild ataxia (complete improvement). We analyzed the

recurrence rate 36 months after therapy. Recurrence rate was

determined as recurrent episodes of pain, ataxia or paralysis,

within the reporting period. Analysis was performed using

ANOVA and Spearman correlation (**p < 0.01, *p < 0.05). Data

are expressed as mean ± SD, MGS score as mean (min-max).

The dogs included 13 breeds and mongrels (Table 1), the

number of male dogs was non-significantly higher (48 : 33).

Most often there were German Shepherds (21), Dachshunds

(14), mongrels (12), Yorkshire Terriers (9), Cocker Spaniels (7),

followed by Labrador Retrievers (4), Poodles (3), Pekingeses

(3), Jack Russell Terriers (2), Pugs (2), and one dog from

each breed: Beagle, Golden Retriever, Weimaraner, and Rot-

tweiler. In the group of chondrodystrophic dogs the average

age was 6.6 years, and in the group of non-chondrodystro-

phic dogs was 4.2 years (data expressed in Table 1). Chon-

drodystrophic dogs had higher body condition score but it

was not significant. The average duration of clinical signs
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prior to therapy was 11.66 days. Details for the most affected

breeds are shown in Table 2. Spinal cord injury showed a

wide range of clinical signs, from pain (8 dogs, MGS 1),

through to significant symptoms of ataxia or paresis (31

dogs, MGS 2), to complete paralysis (21 dogs, MGS 3). Uri-

nary dysfunctions were recorded in 19 dogs (MGS 4) (uri-

nary incontinence: 12 dogs, urinary retention: 7 dogs). In two

dogs (MGS 5) there was loss of deep pain perception in

affected hind limbs, with no restoration after surgical ther-

apy. The mean MGS in studied dogs was 2.55. Prior to sur-

gery the half of the dogs were assigned MGS 3 and higher,

spontaneous movements of the affected limbs were not

present. The MGS score was evaluated by the same experi-

enced neurologist prior to surgery and 36 months after the

surgery. The predominant lesion location was the lumbosac-

ral junction L7-S1 (35 dogs), followed by the thoracolumbar

segments from T11 to L3 (32 dogs). Cervical lesions (C1–

C4) were diagnosed in 3 dogs, caudal lumbar lesions (L4–

L7) in 5 dogs, and midthoracic (T8–11) lesions in 6 dogs. All

dogs were postsurgically given standard dosage of antibiot-

ics for 7 days and NSAIDs depending on the case for 3 to 10

days. For the first 48 hours postsurgically the postoperative

pain was attenuated with opioid analgesics.

The success rate of surgical therapy was 95% and after

deducting recurrences was nearly 82%. The average time for

all dogs taken to the improvement was 29.2 days. In Table 2

there are data for most affected breeds. Recurrence of clini-

cal signs was noted in eleven dogs (Table 3) with no statisti-

cal difference between dysfunction grades. The mean time of

recurrence was 2.3 years after initial successful surgical treat-

ment. Nine dogs were euthanized during the monitored

Table 1. Description of evaluated parameters in the population of surgically treated dogs 

Breed (n) Mean age (yr) Male/female Mean body weight (kg) Mean MGS (min-max)

German Shepherd (21) 4.5 ± 2.8 11/10 34.9 ± 3.8 2 (1–3)

Dachshund (14) 6.6 ± 3.5 8/6 4.8.6 ± 2.8 3 (2–4)

Mongrel (12) 5.4 ± 4.2 8/4 4.9.4 ± 4.8 2.4 (1–4)

Yorkshire Terrier (9) 5.3 ± 1.2 5/4 4.5.6 ± 0.7 2.6 (2–4)

Cocker Spaniel (7) 4.3 ± 2.5 4/3 14.8 ± 1.2 2.6 (2–3)

Labrador Retriever (4) 3.5 ± 2.1 3/1 35.5 ± 0.7 2

Poodle (3) 7.2 ± 4.6 1/2 4.14 ± 2.8 3

Pekingese (2) 4.7 ± 1.7 1/2 4.6.7 ± 1.0 3.5 (3–4)

Jack Russell Terrier (2) 4.7 ± 2.5 1/1 4.4.8 ± 1.0 3

Pug (2) 2.2 ± 14. 2/0 4.8.6 ± 1.7 3

Beagle (1) 5 1/0 14 1

Golden Retriever (1) 6 1/0 30 2

Weimaraner (1) 2 1/0 25 3

Rottweiler (1) 1.5 1/0 40 3

Values of age and weight are expressed as mean ± SD. MGS, modified Griffith’s score (1–5).

Table 2. Comparison of recovery time for the most affected breeds with significant differences 

Breed (n)
The duration of clinical signs 

(d)

Time to the first improvement 

(d)

Time to complete recovery 

(d) 

German Shepherd (21) 18.7 ± 8.3 59.1 ± 10.9 21.8 ± 14.9

Dachshund (14) 55.9 ± 4.5* 57.1 ± 6.5 27.6 ± 18.8

Mongrel (2) 14.4 ± 10.0 12.8 ± 9.3 55.8 ± 41.9

Yorkshire Terrier (9) 13.0 ± 9.3 55.0 ± 7.1 12.0 ± 9.7*

Cocker Spaniel (7) 52.7 ± 4.9* 10.6 ± 6.9 38.7 ± 21.4

Values are expressed as mean ± SD. *Statistical difference among breeds at p < 0.05.

Table 3. Number of recurrences in dogs with various grades of
neurological dysfunction 

MGS
Number of 

affected dogs

Number of successfully 

treated dogs

Number of dogs 

with recurrence

1 9 58 2

2 30 30 4

3 21 20 2

4 19 19 3

5 2 50*

*Statistical difference among MGS groups at p < 0.05.
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period but they were not included in the study. None of the

analyzed factors significantly influenced time to recovery

and the recurrence rate. The correlation coefficient indicates

only a slight positive correlation between dysfunction score

and time taken to the first improvement (r = 0.46). Moreover,

the average duration of clinical signs prior to surgical ther-

apy was significantly longer (19 days, range 3 to 30 days) in

dogs with mild clinical symptoms (pain, ataxia, and paresis:

MGS 1-2) than in dogs with paralysis and urinary dysfunc-

tions (MGS 3-5) where mean time of duration of clinical

signs was 3 days, range 1 to 7 days (*p < 0.05) which can be

explained by the owners attitude to the given dog’s situation.

The outcome is highly variable, which likely attests to dif-

ferences in the severity of spinal cord damage. The predomi-

nantly affected dogs in our study were German Shepherds

and Dachshunds as also show some other studies [8, 11]. More

than the half of the evaluated dogs in our study belonged to

the chondrodystrophic breeds, with the majority of lesions in

the thoracolumbar segment as described in other literature.

Chondrodystrophy is a skeletal disease caused by gene muta-

tion, which affects the development of cartilage. Since the

intervertebral disc has the character of cartilage, in chondro-

dystrophic breeds there is often seen very early degenera-

tion. The incidence of SCI is generally higher in males than

in females [4]. Published data shows that the rate of onset of

clinical symptoms is unlikely to affect recovery in dogs with

preserved deep sensitivity [13] and cannot be used as the pre-

dictor of the restoration of locomotor function [9]. Similarly,

according to our study based on the duration of clinical

symptoms it cannot be determined whether there will be a

return of function and how long will it take to complete

recovery. Several studies confirmed that the duration of para-

plegia prior to a dog receiving decompressive surgery is not

important in predicting whether or not the animal would be

able to recover locomotor ability [9], suggesting functional

rather than structural impairment in some cases [5]. The suc-

cess rate of dorsal decompression in our study is comparable

with previously published results [3, 16]. Necas [8] indicated

recurrence at the level of 14.59%, which is comparable with

our results. The age of surgically treated dogs in our case was

lower compared with previous studies [2, 4, 8, 9], which may

be associated with large percentage of chondrodystrophic

dogs, for which the incidence age is lower. There is no sin-

gle effective therapy to definitively cure SCI. It is necessary

to test new possibilities for multimodal therapies. Physical

therapy is one area tested in clinical studies [1]. Our results

(not linked to this study) showed that physical therapy and

rehabilitation accelerates the process of restoration (unpub-

lished data) through stimulation of nerve pathways and over-

all metabolism in muscles and the surgical therapy remains

the most effective choice of treatment for confirmed spinal

cord compressions and vertebral column instability causing

neurological dysfunctions. 

The degenerative diseases are predominant in dogs, in

comparison to traumatic or inflammatory spinal diseases and

they usually show their clinical signs at a later age. Most

often affected are the German Shepherds and Dachshunds. In

addition to certain breed predisposition, the contributing fac-

tor for degenerative and also traumatic spinal diseases is also

excessive physical load not only in working dogs. One of the

significantly contributing causes mostly in chondrodystro-

phic dogs is their weight. The success rate of surgical ther-

apy depends primarily on the severity of neurological

dysfunction, but also on the total patient care before and after

surgery, and proper rehabilitation. All patients with SCI, no

matter the type of therapy, require a sufficient time for reha-

bilitation and recovery.

Acknowledgments

This work was supported by the financial support from the

Scientific Grant Agency of Ministry of Education, Science,

Research and Sport of the Slovak Republic and the Slovak

academy of Sciences (VEGA No. 1/0898/15).

References

1. Barrière G, Leblond H, Provencher J, Rossignol S. Prominent

role of the spinal central pattern generator in the recovery of

locomotion after partial spinal cord injuries. J Neurosci 2008,

28, 3976-3987.

2. Bergknut N, Egenvall A, Hagman R, Gustås P, Hazewinkel

AW, Meij B. Incidence of intervertebral disc degeneration-

related diseases and associated mortality rates in dogs. J Am

Vet Med Assoc 2012, 240, 1300-1309.

3. Flegel T, Boettcher IC, Ludewig E, Kiefer I, Oechtering

G, Böttcher P. Partial lateral corpectomy of the thoracolumbar

spine in 51 dogs: assessment of slot morphometry and spinal

cord decompression. Vet Surg 2011, 40, 14-21.

4. Hankin EJ, Jerram RM, Walker AM, King MD, Warman

CGA. Transarticular facet screw stabilization and dorsal

laminectomy in 26 dogs with degenerative lumbosacral stenosis

with instability. Vet Surg 2012, 41, 611-619.

5. Henke D, Vandevelde M, Doherr MG, Stöckli M, Forterre

F. Correlations between severity of clinical signs and

histopathological changes in 60 dogs with spinal cord injury

associated with acute thoracolumbar intervertebral disc

disease. Vet J 2013, 198, 70-75.

6. Kube SA, Olby NJ. Managing acute spinal cord injuries.

Compend Contin Educ Vet 2008, 30, 496-506.

7. Levine JM, Levine GJ, Porter BF, Topp T, Noble-

Haeusslein LJ. Naturally occurring disk herniation in dogs:

an opportunity for pre-clinical spinal cord injury research. J

Neurotrauma 2011, 28, 675-688.

8. Ne as A. Clinical aspects of surgical treatment of thora-

columbar disc disease in dogs. A retrospective study of 300

cases. Acta Vet Brno 1999, 68, 121-130.

9. Olby N, Levine J, Harris T, Muñana K, Skeen T, Sharp

N. Long term functional outcome of dogs with severe injuries

of the thoracolumbar spinal cord: 87 cases (1996-2001). J

Am Vet Med Assoc 2003, 222, 762-769.

10. Packer RM, Hendricks A, Volk HA, Shihab NK, Burn

CC. How long and low can you go? Effect of conformation

c

ê



116 Maria Kuricova, Valent Ledecky, Tomas Liptak

on the risk of thoracolumbar intervertebral disc extrusion in

domestic dogs. PLoS One 2013, 8, e69650.

11. Padilha Filho JG, Selmi AL. Retrospective study of

thoracolumbar ventral fenestration through intercostal

thoracotomy and paracostal laparotomy in the dog. Braz J

Vet Res Anim Sci 1999, 36, 223-227.

12. Park EH, White GA, Tieber LM. Mechanisms of injury

and emergency care of acute spinal cord injury in dogs and

cats. J Vet Emerg Crit Care (San Antonio) 2012, 22, 160-

178.

13. Scott HW. Hemilaminectomy for the treatment of thora-

columbar disc disease in the dog: a follow-up study of 40

cases. J Small Anim Pract 1997, 38, 488-494.

14. Sekhon LHS, Fehlings MG. Epidemiology, demographics,

and pathophysiology of acute spinal cord injury. Spine (Phila

Pa 1976) 2001, 26 (24 Suppl), S2-12.

15. Sharp NJH, Wheeler SJ. Small Animal Spinal Disorders:

Diagnosis and Surgery. 2nd ed. pp. 722, Elsevier, St Louis,

2005.

16. Sukhiani HR, Parent JM, Atilola MA, Holmberg DL.

Intervertebral disk disease in dogs with signs of back pain

alone: 25 cases (1986-1993). J Am Vet Med Assoc 1996,

209, 1275-1279.


