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Abstract
 Intervertebral disc disease is a very common cause of neurological disorder in dogs, and it 
may result in back pain, paraparesis, or paraplegia. In recent decades, acupuncture is one 
of the treatments in dogs with intervertebral disc disease. Therefore, we want to conduct 
a randomized control trial to understand the therapeutic difference between acupuncture 
and electroacupuncture. 25 dogs with the signs less than 14 days were included. They were 
randomly allocated into acupuncture (A) and electroacupuncture (B). 10 acupoints were 
selected, including 4 acupoints of Hua-Tuo-Jia-Ji, GV 3 (Yao Yang Guan), lumbar Bai-hui, 
bilateral GB 30 (Huan Tiao) and BL 60 (Kun Lun). Functional numeric scale was used to 
measure the neurological function every week until finishing the study.

After a week of treatment for 16 dogs, their score of functional numeric scale significantly 
increased. The dogs that completed treatments recovered greatly, and the successful rate 
were 77% (7/9 dogs) and 100% (7/7 dogs) in group A and B respectively. The spontaneous 
resorption of herniated discs in spinal canal may be the mechanism why dogs could recover 
so fast with acupuncture and electroacupuncture treatments.
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Introduction
Thoracolumbar spinal cord diseases of dogs may result in back pain, paraparesis, 

or paraplegia. There are 2 patterns in the etiology of this disease, including structural 
compression and non-structural compression. Intervertebral disc disease (IVDD), 
vertebral dislocation, spondylosis and tumor would cause structural compression. While 
degenerative changes, fibrocartilaginous embolism and infection would lead to non-
structural compression [1,2]. 

Thoracolumbar IVDD is a very common cause of neurological disorder in dogs [3,4] and 
the incidence rates were 34.92% in dachshunds, 27.06% in French bulldog, and 20.59% in 
Pekingese [5]. There are 2 types of IVDD: Hansen type I and Hansen type II disc diseases. 
Hansen type I disc diseases refer to extrusion of the nucleus pulposus, and Hansen type II 
disc diseases refer to protrusion of the annulus fibrosus [6,7]. 

In anatomy of dogs, about 16% of the vertebral column length is intervertebral discs 
in the thoracic and lumbar regions [8,9]. The intervertebral disc spaces in cervical and 
lumbar regions are wider than the caudal thoracic spaces [9,10]. The narrower difference 
in the length of intervertebral discs may be the reason why IVDD is more common over 
thoracolumbar region than other part of spine in veterinary clinics.

According to the onset of clinical signs, IVDD could be classified as peracute type, acute 
type and chronic type. Onset of signs less than an hour is peracute type, between 1 to 24 
hours is acute type, and more than 24 hours is chronic type [6,11].

There are 2 major types of treatments in IVDD of dogs: conservative therapies and surgical 
treatments. Conservative therapies are non-invasive, including medication, rehabilitation, 
confinement, acupuncture and electroacupuncture [1,12,13]. Surgical treatments are more 
invasive, such as decompression with removal of extruded disc material [6,14]. According 
to the severity and onset of the disease, general body condition of the dog, and economic 
considerations of the owners, veterinarians would make recommendations of treatment 
protocol for the dog [1,12,13].

Though most of dogs with IVDD could recover ambulation after surgical managements 
[15], performing surgery over 48 hours after the onset of IVDD would reduce the success rate 
greatly [16-18], so it would be better to apply conservative therapies in chronic type of IVDD, 
such as using acupuncture or electroacupuncture. There are several studies demonstrated 
satisfactory therapeutic effects of acupuncture and electroacupuncture treatment in dogs 
with IVDD [2,4,16]. However, there is no any prospective randomized control trial to compare 
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the effect of acupuncture and electroacupuncture in dogs with IVDD. 
Therefore, the aim of this study is to find out whether there is any 
therapeutic difference between acupuncture and electroacupuncture 
for treatment of thoracolumbar IVDD in dogs.

Materials and Methods
Dogs with the signs of thoracolumbar IVDD less than 2 weeks 

were included in this study. Physical, neurological, and radiographic 
examinations were performed to rule out the combination of 
vertebral tumor, vertebral fracture or spinal dislocation. This study 
was conceived according to the principles of the 3Rs and approved by 
the Institutional Animal Care and Use Committees of National Yang-
Ming University (IACUC Approval No. 1051209). All owners signed 
an informed consent before treatment.

All dogs were injected with single dose of methylprednisolone 
(Zoetis, Kalamazoo, MI, USA) 2mg/kg IM at the first time of 
assessment. Chinese herbal medicine, NSAID and other drugs were 
not used during the period of study.

Dogs were randomly allocated into acupuncture group (group 
A) and electroacupuncture group (group B). In both groups, 10 
acupoints were selected, including 4 acupoints of Hua-Tuo-Jia-Ji, GV 
3(Yao Yang Guan), lumbar Bai-hui, bilateral GB 30 (Huan Tiao) and 
BL 60 (Kun Lun) (Figure 1). In group A, the needles were inserted 
and remain for 10 minutes; but in group B, the same 10 acupoints 
were connected with an electrostimulator (Ching Ming TENS Model-
05B; Ching Ming, Taiwan). We lined 2 acupoints of Hua-Tuo-Jia-Ji at 
the same side, GV 3 to lumbar Bai-hui, and GB 30 to BL 60, with 1mA 
at a frequency of 20 Hz (dense disperse wave) for 10 minutes. Both 
groups were treated twice per week for 6 weeks at most for each dog 
in the study. The treatment could finish early when the dog recovers 
with no any neurological dysfunction.

The severity of neurologic signs in IVDD could be classified as 
grade 1 to 5: grade 1, pain associated with IVDD; grade 2, ambulatory 
paraparesis with or without pain; grade 3, non-ambulatory 
paraparesis; grade 4, non-ambulatory paraplegia with deep pain; 
grade 5, non-ambulatory paraplegia without deep pain [16]. The 
grade of each dog was recorded at the first time of neurological 
examination.

Functional numeric scale (FNS) was used to measure the 
neurological function every week until finish the study. The score 
was recorded by assessment of the ability to stand up, movement of 
pelvic limbs, deep pain perception, urinary control, ability to walk 
and movement of the tail (Table 1) [4]. Successful treatment was 
considered to make the dogs get score 23 in FNS, which means no any 
neurological dysfunction. The recovery time was defined as the days 
from onset of IVDD to get score 23 in FNS (Table 1). We finished the 
study of a dog when it get score 23 in FNS, and recorded the recovery 
time.

SPSS (SPSS, version 22.0, IBM Corp., New York, NY, USA): 
Independent Sample T-tests was used to analyze the data between 
groups. Paired Sample T-tests was used to analyze the data before 
and after the treatment in the same groups. Values of p<0.05 were 
considered significant.

Results
25 dogs were included in this study from April 2017 to March 

2018. The breeds included were Dachshund (n=18), toy Poodle 
(n=3), Pug (n=2), French bulldog (n=1), and Maltese (n=1). Among 
the 25 dogs in this study, 6 dogs in each of the grade 1 to 4, and 1 dog 
was classified as grade 5.

9 dogs in group A and 7 dogs in group B completed the research. 
Their average body weight was 7.4 ± 2.9 kg (range, 3.0–13.9 kg), 
and average age was 6.4 ± 1.8 years (range, 4–10 years). In group A, 
including 5 Dachshunds, 1 Pug, 2 Poodle, and 1 Maltese. 2 dogs had 
dysfunction grade 1, 3 had grade 2, 3 had grade 3, and 1 had grade 
4. In group B, including 4 Dachshunds, 1 Pug, 1 Poodle, and 1 French 
Bull dog. 2 dogs had dysfunction grade 1, 3 had grade 2,1 had grade 
3, and 1 had grade 4.

There was no significant statistical differences in age, weight, 
onset time of IVDD and FNS score before treatment between group 
A and B (p>0.05) (Table 2), which means it was a random allocation. 
The median FNS score before treatment of 16 dogs with dysfunction 
grade 1 to 4 in this study is 21, 20, 13.5, 6, respectively.

There were 2 dogs got FNS score 20 and 21 respectively after 12 
session of acupuncture treatments in 6 weeks, so the recovery time of 
them was defined as 42 days when its best FNS were noted.

There were 2 dogs still had ataxia gait after 12 session of 
acupuncture treatments in 6 weeks, so the successful rate were 77% 
(7/9 dogs) in group A. In group B, 100% (7/7 dogs) recovered without 
any neurological dysfunction within 4 weeks by electroacupuncture 
treatment. The recovery time of group A and B demonstrate that 
electroacupuncture treatments was significantly faster and more 
effective (p<0.05) than acupuncture treatments (Table 3).

In different time point, the mean FNS score of group B were higher 
than group A, which also shows a trend that electroacupuncture was 
more effective than acupuncture (Table 4).

FNS score significantly increased in the 16 dogs that completed 
the study. It shows that both of acupuncture and electroacupuncture 
could improve neurological function after one and two weeks of 
treatment (p<0.05) (Table 5).

Discussion
We included 25 dogs, but 9 dogs dropped-out from this study. The 

main reason why they didn’t finish the study was owners could not 
make their dogs recheck on time, and 3 dogs were did euthanasia 
after only 1 or 2 session of acupuncture or electroacupuncture. 
The neurological dysfunction due to IVDD is usually not improving 
in a short time by acupuncture or electroacupuncture, especially 
when the grade is high. Therefore, some owners would give up the 
treatments and did euthanasia for their dogs based on humanitarian 
and compassionate considerations to relieve suffering.

If we could include more dogs with IVDD in grade 1 to 5, we could 
compare the effectiveness of acupuncture and electroacupuncture in 
low and high grade respectively. However, only 16 dogs completed 
the treatments in this study, so we could not divide the dogs into high 
grade or low grade group to compare the differences in recovery time 
and successful rate of acupuncture and electroacupuncture.

In this study, 10 dogs were classified as dysfunction grade 1 and 
2, which was considered to be low grade group. And 6 dogs were 
classified as grade 3 and 4, which was considered to be high grade 
group. The recovery time (Mean ± SD) was 11.0 ± 6.78 days (range, 
5 to 23 days) and 30.2 ± 12.80 days (range, 10 to 42 days) in low and 
high grade groups respectively. It shows that dogs with grade 1 and 2 
could recover in a significantly (p<0.05) shorter time than those with 
grade 3 and 4, and the successful rate were 100% (10/10 dogs) and 
67% (4/6 dogs) in low and high grade groups respectively.

Though it is controversial to do acupuncture or electroacupuncture  
in combination with conventional medicine such as NSAIDs and 
SAIDs, some researchers indicated that combining corticosteroid 
with electroacupuncture was more effective and shorter in 
recovery time than using it alone respectively [4,19,20]. Based on 

Figure 1: Location of acupoints used in the study
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Neurological function Scale

Ability to stand

0 = Cannot stand even with assistance

1 = Can stand and maintain standing, with assistance

2 = Can stand and maintain standing, with assistance, and stand alone for 2 s

3 = Can stand and maintain standing, with assistance, and stand alone for 2 s

4 = Can stand without assistance

Movement of pelvic limbs

0 = Lack of movement

1 = Movement of 1 pelvic limb and nonambulatory

2 = Movement of both pelvic limbs and nonambulatory
3 = Movement of both pelvic limbs and ambulatory, with weight bearing on 1 or both limbs without 
assistance, with ataxia
4 = Movement of both pelvic limbs and ambulatory, with normal weight bearing and without falling

Deep pain perception

0 = Lack of deep pain perception
1 = Questionable deep pain perception and need to search in several digits or tail, detectable in 1 of 
the structures with doubtful response to stimuli
2 = Isolated deep pain perception in 1 digit or tail and dog looks toward stimulated structure but 
does not vocalize
3 = Deep pain perception, and dog appears to be more uncomfortable when stimulus applied

4 = Unquestionable deep pain perception

Urinary control

0 = Lack of urinary control (constant urinary retention or incontinence)

1 = Almost constant urinary retention or incontinence
2 = Urinary retention or incontinence is intermittent or occurs when the dog is manipulated; manual 
expression of bladder is required.
3 = Intermittent urinary control and lack of incontinence

4 = Complete urinary control

Ability to walk

0 = Lack of motor function or ambulation

1 = Ambulation only if dog supported in the abdominal or inguinal region

2 = Ambulation without support, with intermittent ataxia

3 = Ambulation without support, with rare ataxia or ataxia only over smooth or slippery ground

4 = Normal ambulation

Movement of the tail

0 = Lack of voluntary tail movement

1 = Nonvoluntary tail movement

2 = Intermittent voluntary tail movement

3 = Normal tail movement

Table 1: Criteria for scores in an FNS used for evaluation of neurologic function in dogs. Used with permission from Hayashi [4]

                             Signalment               Group A (n=9)                   Group B (n=7)             p-value

                              Age (year)                 6.8 ± 1.83 (5-10)                    5.8 ± 1.57 (4-8)               0.255

                            Weight (kg)              7.4 ± 3.13 (3.0-13.9)                 7.2 ± 2.78 (5.1-12.6)               0.883

                    Onset of IVDD (days)                  2.8 ± 1.27 (1-5)                   5.2 ± 4.39 (1-12)               0.138

              FNS score before treatment                 16.4 ± 5.03 (8-21)                   17.2 ± 6.21 (4-21)               0.768

Table 2: Signalment of dogs that completed the study in 2 groups

Table 3: The successful rate and recovery time of group A and B

  Group A (n=9) Group B (n=7) p-value

Successful rate 77% (7/9 dogs) 100% (7/7 dogs) 0.169

Recovery time (day) 23.6 ± 14.77 (5-42) 11.3 ± 6.75 (6-21) 0.047*

*p<0.05. The recovery time was significantly shorter in group B than group A
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experiences and previous study, methylprednisolone was one of the 
most suitable conventional medicines for dogs with thoracolumbar 
IVDD [20]. In order to minimize the adverse effects and avoid bias 
caused by conventional medicine, we only used a single dose of 
methylprednisolone at the first time of assessment in every dog in 
this study.

The results demonstrate that both acupuncture and 
electroacupuncture were effective treatment for dogs with 
thoracolumbar IVDD, and electroacupuncture provided a better 
prognosis than acupuncture treatment. One of the possible effect 
making differences of efficacy exist is that electroacupuncture 
activating the spinal cord to release more β-endorphins into the 
cerebrospinal fluid [21]. Though the mechanism of recovery from 
thoracolumbar IVDD by acupuncture and electroacupuncture is 
unclear, the newly formed vessels, increasing blood circulation, 
growth factors, inflammatory cells and their products may play an 
important role [19,22]. 

Previous studies show that acupuncture significantly raised the 
number of basic fibroblast growth factor (bFGF) positive neurons 
[23], which is well known as an angiogenesis stimulation factor in 
vivo and facilitating the resorption of the herniated intervertebral 
disc [24]. Spontaneous disappearance of herniated discs in the spinal 
canal could also be a possible mechanism for recovery without spinal 
decompression surgery [25], and herniated material was likely 
resorbed actively during the acute phase [26]. Therefore, we included 
dogs had onset of IVDD within 2 weeks, avoiding delays in treatment 
procedures, making an effort to get a better prognosis.

In summary, both acupuncture and electroacupuncture were 
effective treatments for thoracolumbar IVDD of dogs, and dogs 
treated by electroacupuncture were shorter in recovery time than 
acupuncture. Besides the spinal cord decompressive surgery, 
electroacupuncture  is also a proper treatment, especially for 
dogs that have high anesthesia risk or owners who have financial 
considerations. Completing the sessions of electroacupuncture 
with patience, most dogs could relieve pain, recover neurological 
function and regain walking ability gradually in few weeks. However, 
further studies are needed in the future to investigate mechanisms 
of acupuncture and electroacupuncture treatment in dogs with 
thoracolumbar IVDD.

Time point 
(week)

FNS score (Mean ± SD) and range

Group A (n=9) Group B (n=7)

1 18.88 ± 3.76 (14-23) 21.71 ± 1.89 (18-23)

2 20.88 ± 2.57 (16-23) 22.57 ± 0.79 (21-23)

3 21.14 ± 2.04 (18-23) 23.00 ± 0 (23)

4 21.20 ± 2.05 (19-23) 23.00 ± 0 (23)

5 21.25 ± 2.06 (19-23) *

6 21.33 ± 1.53 (20-23) *

*in group B, all dogs recovered within 4 weeks and finished the 
treatment, so FNS score was not recorded

Table 4: FNS score in group A and B at different time point

References
1.	 Kline KL. Complementary and alternative medicine for neurologic 

disorders. Clin Tech Small Anim Pract. 2002 Feb;17(1):25-33.
2.	 Liu CM, Lin CT. Retrospective Study of a New Standardized 

Acupuncture Treatment Protocol on Thoracolumbar Spinal Cord 
Diseases in 84 Dogs. Pak Vet J. 2015;35(4):461-465.

3.	 Davis GJ, Brown DC. Prognostic indicators for time to ambulation 
after surgical decompression in non ambulatory dogs with 
acute thoracolumbar disk extrusions: 112 cases. Vet Surg. 
2002;31(6):513-518.

4.	 Hayashi AM, Matera JM, Pinto FAC. Evaluation of electro 
acupuncture treatment for thoracolumbar intervertebral disk 
disease in dogs. J Am Vet Med Assoc. 2007 Sep;231(6):913-918.

5.	 Bellumori TP, Famula TR, Bannasch DL, Belanger JM, Oberbauer 
AM. Prevalence of inherited disorders among mixed-breed and 
purebred dogs: 27,254 cases (1995-2010). J Am Vet Med Assoc. 
2013 Jun;242(11):1549-1555.

6.	 Besalti O, Ozak A, Pekcan Z, Tong S, Eminaga S, et al. The role 
of extruded disk material in thoracolumbar intervertebral 
disk disease: a retrospective study in 40 dogs. Can Vet J. 2005 
Sep;46(9):814-820.

7.	 Hansen HJ. A pathologic-anatomical study on disc degeneration 
in dog: With special reference to the so-called enchondrosis 
intervertebralis. Acta Orthop Scand Suppl. 1952;11:1-117.

8.	 Dyce KM, Sack WO, Wensing CJG. Textbook of Veterinary Anatomy-
E-Book. 2009: Elsevier Health Sciences.

9.	 Griffin JF, Levine J, Kerwin S. Canine thoracolumbar intervertebral 
disk disease: Pathophysiology, neurologic examination, and 
emergency medical therapy. Compend Contin Educ Vet. 2009 
Mar;31(3):E2.

10.	 Dallman MJ, Dew TL, Tobias L, Doss R. Disseminated aspergillosis 
in a dog with diskospondylitis and neurologic deficits. J Am Vet 
Med Assoc. 1992 Feb;200(4):511-513.

11.	 Macias C, McKee WM, May C, Innes JF. Thoracolumbar disc disease 
in large dogs: a study of 99 cases. J Small Anim Pract. 2002 
Oct;43(10):439-446.

12.	 Chrisman CL. Treatment of neurological disorders with traditional 
Chinese veterinary medicine. BSAVA Manual of Canine and Feline 
Neurology. 2013 Jan;26:496-507.

13.	 Liu CM, Chang FC, Lin CT. Retrospective study of the clinical effects 
of acupuncture on cervical neurological diseases in dogs. J Vet Sci. 
2016 Sep;17(3):337-345.

14.	 Coates JR. Intervertebral disk disease. Vet Clin North Am Small 
Anim Pract. 2000 Jan;30(1):77-110.

15.	 Aikawa T, Fujita H, Kanazono S, Shibata M, Yoshigae Y. Long-term 
neurologic outcome of hemilaminectomy and disk fenestration 
for treatment of dogs with thoracolumbar intervertebral disk 
herniation: 831 cases (2000-2007). J Am Vet Med Assoc. 2012 
Dec;241(12):1617-1626.

16.	 Joaquim JG, Luna SP, Brondani JT, Torelli SR, Rahal SC, et al. 
Comparison of decompressive surgery, electro acupuncture, and 
decompressive surgery followed by electro acupuncture for the 
treatment of dogs with intervertebral disk disease with long-
standing severe neurologic deficits. J Am Vet Med Assoc. 2010 
Jun;236(11):1225-1229.

17.	 Laitinen OM, Puerto DA. Surgical decompression in dogs with 
thoracolumbar intervertebral disc disease and loss of deep pain 
perception: a retrospective study of 46 cases. Acta Vet Scand. 
2005;46(2):79-85.

18.	 Scott HW, McKee WM. Laminectomy for 34 dogs with 
thoracolumbar intervertebral disc disease and loss of deep pain 
perception. J Small Anim Pract. 1999 Sep;40(9):417-422.

19.	 Silva NEOF, Luna SPL, Joaquim JGF, Coutinho HD, Possebon 
FS. Effect of acupuncture on pain and quality of life in canine 
neurological and musculoskeletal diseases. Can Vet J. 2017 
Sep;58(9):941-951.

 Time point (week) FNS score (Mean ± 
SD and range, n=16)

Paired t test p - 
value

   Before treatment        16.8 ± 5.4 (4-21) -
1       20.1 ± 3.3 (13-23) 0.001*
2       21.6 ± 2.1 (16-23) 0.000*

Table 5: FNS score of 16 dogs that completed the study at different 
time point

*p<0.05. Acupuncture and electroacupuncture significantly improved 
neurological function

https://www.ncbi.nlm.nih.gov/pubmed/11890124
https://www.ncbi.nlm.nih.gov/pubmed/11890124
https://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=02538318&AN=110796974&h=g1UcDg7Vgy80%2b%2bV1MPm0UVE5VOleq8oY0SvkjHLOE%2bw5fFQo%2buei%2fPFCreYsno3e6bLf4JxXWqor2HGKgPlv8w%3d%3d&crl=c&resultNs=AdminWebAuth&resul
https://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=02538318&AN=110796974&h=g1UcDg7Vgy80%2b%2bV1MPm0UVE5VOleq8oY0SvkjHLOE%2bw5fFQo%2buei%2fPFCreYsno3e6bLf4JxXWqor2HGKgPlv8w%3d%3d&crl=c&resultNs=AdminWebAuth&resul
https://web.a.ebscohost.com/abstract?direct=true&profile=ehost&scope=site&authtype=crawler&jrnl=02538318&AN=110796974&h=g1UcDg7Vgy80%2b%2bV1MPm0UVE5VOleq8oY0SvkjHLOE%2bw5fFQo%2buei%2fPFCreYsno3e6bLf4JxXWqor2HGKgPlv8w%3d%3d&crl=c&resultNs=AdminWebAuth&resul
https://www.ncbi.nlm.nih.gov/pubmed/12415519
https://www.ncbi.nlm.nih.gov/pubmed/12415519
https://www.ncbi.nlm.nih.gov/pubmed/12415519
https://www.ncbi.nlm.nih.gov/pubmed/12415519
https://www.ncbi.nlm.nih.gov/pubmed/17867976
https://www.ncbi.nlm.nih.gov/pubmed/17867976
https://www.ncbi.nlm.nih.gov/pubmed/17867976
https://www.ncbi.nlm.nih.gov/pubmed/23683021
https://www.ncbi.nlm.nih.gov/pubmed/23683021
https://www.ncbi.nlm.nih.gov/pubmed/23683021
https://www.ncbi.nlm.nih.gov/pubmed/23683021
https://www.ncbi.nlm.nih.gov/pubmed/16231651
https://www.ncbi.nlm.nih.gov/pubmed/16231651
https://www.ncbi.nlm.nih.gov/pubmed/16231651
https://www.ncbi.nlm.nih.gov/pubmed/16231651
https://www.ncbi.nlm.nih.gov/pubmed/14923291
https://www.ncbi.nlm.nih.gov/pubmed/14923291
https://www.ncbi.nlm.nih.gov/pubmed/14923291
https://www.uk.elsevierhealth.com/textbook-of-veterinary-anatomy-9781416066071.html
https://www.uk.elsevierhealth.com/textbook-of-veterinary-anatomy-9781416066071.html
https://www.ncbi.nlm.nih.gov/pubmed/19412899
https://www.ncbi.nlm.nih.gov/pubmed/19412899
https://www.ncbi.nlm.nih.gov/pubmed/19412899
https://www.ncbi.nlm.nih.gov/pubmed/19412899
https://www.ncbi.nlm.nih.gov/pubmed/1559889
https://www.ncbi.nlm.nih.gov/pubmed/1559889
https://www.ncbi.nlm.nih.gov/pubmed/1559889
https://www.ncbi.nlm.nih.gov/pubmed/12400641
https://www.ncbi.nlm.nih.gov/pubmed/12400641
https://www.ncbi.nlm.nih.gov/pubmed/12400641
https://www.bsavalibrary.com/content/chapter/10.22233/9781910443125.chap26
https://www.bsavalibrary.com/content/chapter/10.22233/9781910443125.chap26
https://www.bsavalibrary.com/content/chapter/10.22233/9781910443125.chap26
https://www.ncbi.nlm.nih.gov/pubmed/26645331
https://www.ncbi.nlm.nih.gov/pubmed/26645331
https://www.ncbi.nlm.nih.gov/pubmed/26645331
https://www.ncbi.nlm.nih.gov/pubmed/10680210
https://www.ncbi.nlm.nih.gov/pubmed/10680210
https://www.ncbi.nlm.nih.gov/pubmed/23216037
https://www.ncbi.nlm.nih.gov/pubmed/23216037
https://www.ncbi.nlm.nih.gov/pubmed/23216037
https://www.ncbi.nlm.nih.gov/pubmed/23216037
https://www.ncbi.nlm.nih.gov/pubmed/23216037
https://www.ncbi.nlm.nih.gov/pubmed/20513202
https://www.ncbi.nlm.nih.gov/pubmed/20513202
https://www.ncbi.nlm.nih.gov/pubmed/20513202
https://www.ncbi.nlm.nih.gov/pubmed/20513202
https://www.ncbi.nlm.nih.gov/pubmed/20513202
https://www.ncbi.nlm.nih.gov/pubmed/20513202
https://www.ncbi.nlm.nih.gov/pubmed/16108215
https://www.ncbi.nlm.nih.gov/pubmed/16108215
https://www.ncbi.nlm.nih.gov/pubmed/16108215
https://www.ncbi.nlm.nih.gov/pubmed/16108215
https://www.ncbi.nlm.nih.gov/pubmed/10516947
https://www.ncbi.nlm.nih.gov/pubmed/10516947
https://www.ncbi.nlm.nih.gov/pubmed/10516947
https://www.ncbi.nlm.nih.gov/pubmed/28878418
https://www.ncbi.nlm.nih.gov/pubmed/28878418
https://www.ncbi.nlm.nih.gov/pubmed/28878418
https://www.ncbi.nlm.nih.gov/pubmed/28878418


Int J Vet Anim Med Volume: 2.1

Journal Home: https://www.boffinaccess.com/journals/international-journal-veterinary-animal-medicine/index.php

5/5

20.	 Yang JW, Jeong SM, Seo KM, Nam TC. Effects of corticosteroid and 
electroacupuncture on experimental spinal cord injury in dogs. J 
Vet Sci. 2003 Apr;4(1):97-101.

21.	 Skarda RT, Tejwani GA, Muir WW. Cutaneous analgesia, 
hemodynamic and respiratory effects, and β-endorphin 
concentration in spinal fluid and plasma of horses after 
acupuncture and electro acupuncture. American journal of 
veterinary research. 2002;63(10):1435-1442.

22.	 Park SI, Sunwoo YY, Jung YJ, Chang WC, Park MS, et al. Therapeutic 
Effects of Acupuncture through Enhancement of Functional 
Angiogenesis and Granulogenesis in Rat Wound Healing. Evid 
Based Complement Alternat Med. 2012;2012:464586.

23.	 Wang TT, Yuan Y, Kang Y, Yuan WL, Zhang HT, et al. Effects 
of acupuncture on the expression of glial cell line-derived 
neurotrophic factor (GDNF) and basic fibroblast growth factor 
(FGF-2/bFGF) in the left sixth lumbar dorsal root ganglion 
following removal of adjacent dorsal root ganglia. Neurosci Lett. 
2005 Jul;382(3):236-241.

24.	 Minamide A, Hashizume H, Yoshida M, Kawakami M, Hayashi N, 
et al. Effects of basic fibroblast growth factor on spontaneous 
resorption of herniated intervertebral discs. An experimental 
study in the rabbit. Spine (Phila Pa 1976). 1999 May;24(10):940-
945.

25.	 Ito T, Yamada M, Ikuta F, Fukuda T, Hoshi SI, et al. Histologic 
evidence of absorption of sequestration-type herniated disc. 
Spine (Phila Pa 1976). 1996 Jan;21(2):230-234.

26.	 Mochida K, Komori H, Okawa A, Muneta T, Haro H, et al. Regression 
of cervical disc herniation observed on magnetic resonance 
images. Spine (Phila Pa 1976). 1998 May;23(9):990-995.

https://www.ncbi.nlm.nih.gov/pubmed/12819372
https://www.ncbi.nlm.nih.gov/pubmed/12819372
https://www.ncbi.nlm.nih.gov/pubmed/12819372
https://www.ncbi.nlm.nih.gov/pubmed/12371773
https://www.ncbi.nlm.nih.gov/pubmed/12371773
https://www.ncbi.nlm.nih.gov/pubmed/12371773
https://www.ncbi.nlm.nih.gov/pubmed/12371773
https://www.ncbi.nlm.nih.gov/pubmed/12371773
https://www.ncbi.nlm.nih.gov/pubmed/23304201
https://www.ncbi.nlm.nih.gov/pubmed/23304201
https://www.ncbi.nlm.nih.gov/pubmed/23304201
https://www.ncbi.nlm.nih.gov/pubmed/23304201
https://www.ncbi.nlm.nih.gov/pubmed/15925097
https://www.ncbi.nlm.nih.gov/pubmed/15925097
https://www.ncbi.nlm.nih.gov/pubmed/15925097
https://www.ncbi.nlm.nih.gov/pubmed/15925097
https://www.ncbi.nlm.nih.gov/pubmed/15925097
https://www.ncbi.nlm.nih.gov/pubmed/15925097
https://www.ncbi.nlm.nih.gov/pubmed/10332782
https://www.ncbi.nlm.nih.gov/pubmed/10332782
https://www.ncbi.nlm.nih.gov/pubmed/10332782
https://www.ncbi.nlm.nih.gov/pubmed/10332782
https://www.ncbi.nlm.nih.gov/pubmed/10332782
https://www.ncbi.nlm.nih.gov/pubmed/8720409
https://www.ncbi.nlm.nih.gov/pubmed/8720409
https://www.ncbi.nlm.nih.gov/pubmed/8720409
https://www.ncbi.nlm.nih.gov/pubmed/9589536
https://www.ncbi.nlm.nih.gov/pubmed/9589536
https://www.ncbi.nlm.nih.gov/pubmed/9589536

	Corresponding author
	Citation
	Copyright
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5

