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How to apply this 
evidence in practice

Treatment.

Three papers were critically appraised: one randomised controlled 
trial, one non-randomised controlled trial, and one cohort study.

Moderate.

Acupuncture, and more specifically the combination of elec-
troacupuncture and manual stimulation of acupuncture points 
when used as an adjunct to medical management, is more like-
ly to result in both the recovery of ambulation and a quicker re-
covery of ambulation in dogs presenting with nonambulatory 
paraparesis or paralysis with deep pain perception due to thora-
columbar intervertebral disc extrusion, compared with medical 
management alone. It is less likely to make a difference in dogs 
that present with paralysis and no pain sensation.

There is less robust evidence supporting the use of bee venom 
injections in acupoints, however; it too may have a beneficial 
effect when used as an adjunct treatment in dogs with nonam-
bulatory paraparesis or paralysis with deep pain perception due 
to thoracolumbar intervertebral disc extrusion, compared with 
medical management alone.

There is moderate evidence supporting the conclusion that there 
is a mild benefit in the use of acupuncture with medical manage-
ment to improve the clinical recovery of dogs with thoracolumbar 
intervertebral disc extrusion.

The application of evidence into practice should take into account 
multiple factors, not limited to: individual clinical expertise, 
patient’s circumstances and owners’ values, country, location 
or clinic where you work, the individual case in front of you, the 
availability of therapies and resources.
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PICO question
In dogs with thoracolumbar intervertebral disc extrusion does the use of acupuncture with 
medical management compared with medical management alone improve clinical recovery?

Clinical bottom line
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Knowledge Summaries are a resource to help reinforce or inform decision-making. They do not over-
ride the responsibility or judgement of the practitioner to do what is best for the animal in their care.

Clinical scenario
An 18-month-old Dachshund presents to your clinic with acute ataxia and nonambulatory para-
paresis. After history taking, performing both a physical and neurological examination, you localise 
the lesion to the T3–L3 region in the spinal cord, with a high index of suspicion for intervertebral disc 
extrusion (IVDE). You recommend referral to a neurologist for a magnetic resonance imaging scan 
to reach a definitive diagnosis and to guide treatment, but that option is not financially viable for the 
client. You then recommend strict rest for 4–6 weeks and analgesia but wonder if acupuncture may be 
used as an adjunct to assist in the clinical recovery of the patient.

The evidence
One randomised controlled trial was found (Hayashi et al., 2007), which in the hierarchy of 
evidence ranks near the top as a guide for decision-making about treatment efficacy. Another 
controlled trial (Tsai et al., 2015) documents that allocation of subjects was random, but then 
describes a deterministic method of allocation, making it more likely to be a non-randomised 
controlled trial. The third paper is a cohort study (Han et al., 2010). The three papers collective-
ly should have provided strong evidence, however, there are significant issues which limit the 
strength of evidence and consequently the conclusions of the studies.

Categorisation of injury severity in patients with intervertebral disc extrusion (IVDE) is usually in 
reference to the modified Frankel scale (MFS) as described in a canine study (Levine et al., 2006). 
None of the studies used the MFS to assess outcomes, but the descriptors used allowed for catego-
risation of subjects into MFS grades. Thus, to allow for comparison of outcomes across the studies, 
the author of this Knowledge Summary has assigned grades to the subjects according to the MFS: 
grade 1 is defined as spinal pain only, grade 2 as ambulatory paresis, grade 3 as nonambulatory 
paresis, grade 4 as paralysis with deep pain perception and grade 5 as paralysis with no pain 
sensation. The MFS grade is presented in italic font within the summary of evidence tables.

The study’s authors categorised treatment groups in a non-standardised fashion. As such, to 
allow for greater ease of comparison, in the summary tables, the treatment groups were stand-
ardised such that group M received medical management and group A received acupuncture as 
an adjunct alongside medical management. This is presented in italic font to differentiate from 
the original groupings in the respective papers.

Summary of the evidence
Han et al. (2010)
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Population 

Sample size

Intervention details 

•	 Paraplegic dogs with intact deep pain perception (Grade 4) were 
treated during 2001–2005 at Konkuk University, South Korea, 
and two local animal clinics. (The modified Frankel scale grade 
is presented in italic font throughout the evidence table).

•	 Diagnosis of thoracolumbar intervertebral disc herniation was 
confirmed through myelography or magnetic resonance imaging.

•	 Additional tests (blood, radiography, and cerebrospinal fluid 
analysis) were performed to differentiate disc herniation from 
other conditions.

•	 A retrospective review of medical records was conducted.
 
80 dogs.

•	 Dog regimens were determined based on veterinary consul-
tation, owner preference, and financial status.
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•	 Dogs were strictly confined for at least 2 weeks, allowing 
for only urination and defaecation.

•	 Dogs received either conventional medicine alone (Group C 
/ Group M) or a combination of conventional medicine along 
with electroacupuncture and traditional Chinese acupuncture 
(Group CE / Group A). (The grouping used by the author of this 
Knowledge Summary is presented in italic font throughout 
the evidence table).

•	 Dogs were allocated to Group M or A following a discussion 
with a veterinarian and considering the owner’s preferences 
and financial situation.

•	 Group M (n = 37):
	¶ Prednisolone (1 mg/kg, for 3 days; then 0.5 mg/kg, for 2 

days; then 0.25 mg/kg, for 2–7 days) and cimetidine (10 
mg/kg, for 7–12 days), all given every 12 hours and per os.

	¶ Additional medications were given as needed (if 
subjects experienced gastrointestinal problems or 
urinary tract infections).

•	 Group A (n = 43):
	¶ Same medical treatment as group M with acupuncture 

(electroacupuncture and traditional Chinese acupuncture).
	¶ Acupuncture involved stainless steel needles (0.3 x 40 

mm) inserted to a depth of 0.5–1 cm perpendicularly.
	¶ Acupuncture was performed three times a week for 

1–4 weeks.
	¶ Electrostimulation was applied for 25–30 minutes a day, 

at 0.5–2.5 mV, with frequency alternating between 2 Hz 
x 5 sec and 15 Hz x 3 sec, adjusting for the dog’s comfort.

	¶ Acupoint selection:
	� Electroacupuncture: based on recovery period 

and lesions.
	� Traditional Chinese acupuncture: performed on 

local (urinary bladder meridian) and distal (gall 
bladder and stomach meridian) points.

Cohort study.

•	 Subjective assessment:
	¶ The owners were asked to describe gait. It was unclear 

when this assessment was carried out.
	¶ For each treatment group, the percentage of dogs that 

had a successful recovery of gait, defined as the ability 
to walk without assistance (achieved either grade 1 or 2).

	¶ Time to recover ambulation (achieve either grade 1 or 2).
•	 To investigate dogs that experienced recurrence of non-

ambulation (grade 4 or 5), further assessment was performed 
1–4 years (mean 2.4 years) post treatment.

•	 A significant difference (P = 0.01) was detected in the 
percentage of dogs (25/37 [68%] in group M and 39/43 [91%] 
in group A) that successfully recovered their gait (grade 1 or 2).

•	 There was a significant difference (P = 0.011) between the time 
(18.48 ± 0.88 days in group M and 15.15 ± 0.84 days in group A) 
(mean ± standard error) to recover ambulation (grade 1 or 2).

•	 A significant difference (P = 0.031) was detected in recurrence 
rate between the percentage of dogs that had recurrence 

Study design 

Outcome studied

Main findings
(relevant to PICO 
question)
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of nonambulation (grade 4 or 5) between treatment groups 
(9/25 [36 %] in group M and 5/39 [13%] in group A).

	¶ 16/80 dogs were excluded from this assessment 
due to requiring additional treatment with surgical 
decompression or an unsuccessful recovery during 
treatment.

	¶ Group M dogs were monitored 3–14 months after 
treatment and group A dogs were monitored 3–38 
months after treatment.

•	 Other findings include breed, body weight, age, spinal lesion 
neurolocalisation, number of lesions, complications, and 
other neurological deficits not defined within the modified 
Frankel scale (MFS).

	¶ These do not relate to the PICO question and therefore will 
not be commented on further in this Knowledge Summary.

•	 Unclear if the outcome measure (time to recover 
ambulation [grade 1 or 2]) was measured in days after 
treatment completion, potentially creating a discrepancy 
between the treatment groups.

•	 Missing specifications on diagnostic modalities and tests 
performed and potentially flawed diagnosis when using 
imaging modalities with lower sensitivities.

•	 The study did not consider any sort of pain management 
in the conventional medicine group, falling below the 
minimum standard of care expected in veterinary 
medicine. This influenced the difference of period of relief 
of back pain between the two groups.

•	 The current evidence for medical management of 
intervertebral disc extrusion (IVDE) supports the use 
of nonsteroidal anti-inflammatory drugs rather than 
prednisone.

•	 There are no details on the bladder management of the 
dogs in this study, falling below the minimum standard of 
care expected in veterinary medicine.

•	 Absence of details on the study period.
•	 Lack of differentiation between recruitment, exposure, 

follow-up, and data collection periods.
•	 No description of animal housing or location of care.
•	 No reporting on caregivers’ eligibility criteria. 
•	 Lack of information on follow-up methods and blinding.
•	 Absence of data accuracy assessment.
•	 Absence of description regarding the causal structure 

among variables.
•	 Failure to describe the development, validation, and 

administration of the owner assessed outcomes.
•	 Failure to address bias (for instance bias is introduced when 

two dogs treated with surgical decompression ‘later’ were 
excluded), confounding, and missing data.

•	 Did not state whether treatment groups were selected a priori 
or based on the collected data.

•	 Insufficient consideration of potential confounders (e.g. 
single or multiple disc lesions).

•	 No adjustment for multiple hypothesis testing.
•	 Absence of robustness analyses or transparency in eligibility.
•	 Did not report the number of owners at any level of the study.

Limitations
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•	 Incomplete reporting of outcome assessments.
•	 Missing outcome variability estimates and precision measures.
•	 Unclear distinction between pre hoc and post hoc analyses.

•	 Dogs with signs of thoracolumbar intervertebral disc disease 
(IVDD) were evaluated from March 2005 to February 2006 at 
the veterinary hospital of the University of São Paulo, Brazil.

•	 The severity of IVDD ranged from having no neurologic 
signs except pain associated with IVDD (grade 1), conscious 
proprioceptive deficit and ambulatory paraparesis (grade 2), 
nonambulatory paraparesis and deep pain perception (grade 
3), nonambulatory paraplegia and deep pain perception with 
or without urinary dysfunction (grade 4) to nonambulatory 
paraplegia and no deep pain perception with or without urinary 
dysfunction (grade 5). (The modified Frankel scale (MFS) grade 
is presented in italic font throughout the evidence table).

50 dogs.

•	 Owners were advised on special care for dogs with urinary 
retention or paralysis, including preventing skin lesions, 
urinary tract infections, and restricting their activity for a 
minimum of 30 days.

•	 Dogs received either standard Western medical treatment 
combined with electroacupuncture and traditional Chinese 
acupuncture (Group 1 / Group A) or standard Western medical 
treatment alone (Group 2 / Group M). (The grouping used by 
the author of this Knowledge Summary is presented in italic 
font throughout the evidence table).

•	 Dogs were randomly allocated by lot to each treatment group.
•	 Group M (n = 24):

	¶ There was one dog with grade 1, six with grade 2, one with 
grade 3, eight with grade 4 and eight with grade 5.

	¶ Prednisolone (1 mg/kg, for 3 days; then 0.5 mg/kg, 
for 5 days; then 0.5 mg/kg, for 5 days) all given once 
daily and per os.

	¶ Additional medications were given as needed (if 
subjects experienced gastrointestinal problems or 
needed additional analgesia).

•	 Group A (n = 26):
	¶ There were two dogs with grade 1, eight with grade 2, 

three with grade 3, seven with grade 4 and six with grade 5.
	¶ Same medical treatment as Group M with acupuncture 

(electroacupuncture and traditional Chinese acupuncture).
	¶ Electroacupuncture involved needles (0.25 x 25 mm).
	¶ Electroacupuncture was performed 1–2 times a 

week for 3–4 weeks.
	¶ Electrostimulation was applied for 20 minutes at a 

frequency that alternated between 3 Hz and 100 Hz.
	¶ Acupoints were selected based on the acupuncturist’s 

clinical experience, literature, and traditional Chinese 
medicine.

Prospective parallel non-masked randomised controlled trial.

Hayashi et al. (2007)
Population 

Sample size

Intervention details 

Study design 
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Subjective assessment:
•	 Assessments took place once a week for at least 3 weeks.
•	 Number of dogs that recovered from grades 3 and 4 to grade 

1 or 2 (assessed by owner or veterinarian).
•	 Time taken for this recovery to be achieved (assessed by 

owner or veterinarian).
•	 Number of dogs that recovered from grade 5 to 4 (evaluated 

by a veterinarian).

•	 In grades 3 and 4 dogs:
	¶ There was a significant difference (P = 0.0341) between the 

time (10.1 ± 6.49 days in group A and 20.83 ± 11.99 days in 
group M) (mean ± SD) taken to recover to grade 1 or 2.

	¶ There was also a significant difference (P = 0.047) between 
the rate of dogs with grades 3 and 4  (10/10 [100%] in group 
A and 6/9 [67 %] in group M) that recovered to grade 1 or 2.

•	 There was no significant difference (P = 0.124) between the 
rate of dogs with grade 5 (3/6 [50%] in group A and 1/8 [12.5%] 
in group M) that recovered to grade 4. 

•	 Data from 61 dogs was initially evaluated but only 50 
completed the study.

	¶ Reasons for loss to follow-up were undefined.
•	 Partial to total urinary control was achieved in (8/10 [80%] in 

group A and 6/12 [50%] in group M).
	¶ Other findings include sex, breed, body weight, age, 

duration of clinical signs before commencement of the 
study, functional numeric scale scores, time of final 
assessment, and other neurological deficits not defined 
within the MFS.

	¶ These do not relate to the PICO question and therefore will 
not be commented on further in this Knowledge Summary.

•	 Omitted from the main findings:
	¶ Recovery of grades 1 and 2 included assessment of 

factors (signs of pain and conscious proprioception) 
that are outside the descriptors used in the MFS.

	¶ No information on p-value for the difference in recovery 
time between treatment groups in grade 5.

•	 Ambulation recovery comparison between treatment groups 
included dogs that were already ambulatory.

•	 Uncertainty regarding the assessor of improvement in ataxia.
•	 For grade 5 dogs, the time to recover ambulation was defined as 

success but submitted only for descriptive statistical analysis 
due to a small number of dogs that regained ambulation.

•	 Unclear if the outcome measure (time to achieve a lower grade) 
was measured in days after treatment completion, potentially 
creating a discrepancy between the treatment groups.

•	 Missing specifications on diagnostic modalities and tests 
performed and potentially flawed diagnosis when using 
modalities with lower sensitivities.

•	 No reporting on caregivers’ eligibility criteria or whether 
animals were shelter or client owned.

•	 No description of animal housing or location of care.
•	 Potential variability in the prednisolone protocol due to 

pretrial medication.
•	 Lack of information on certain medication protocols.

Outcome studied

Main findings
(relevant to PICO 
question)

Limitations
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•	 Lack of evidence for the effectiveness in the use of 
tramadol for pain control.

•	 Did not report the material, retention time, number of 
insertions, depth of needle insertions, or responses sought 
through acupuncture.

•	 Acupuncture points varied amongst group of dogs with no 
explanation for the different choices.

•	 No reason was given for the different frequency of 
acupuncture treatment used: i.e., from once a week for at 
least three applications vs twice a week for 2 weeks followed 
by once a week for 2 weeks for dogs without deep pain.

•	 No details on the current or amplitude of electrical stimulation.
•	 No description of participating acupuncturists qualifications.
•	 Unclear distinction between pre hoc and post hoc 

outcomes and analyses.
•	 Randomisation and blinding were inadequately described.
•	 Did not specify whether analysis was based on intention 

to treat or per protocol.
•	 Analysis later done per protocol without adjustment for pre 

and post randomisation prognostic factors.
•	 No description of the data form of the outcome measures.
•	 No indication of whether the study aimed to assess 

superiority, equivalence, or noninferiority.
•	 Failure to address the nonindependence between outcomes 

due to repeated measures over time.
•	 No description of the enrolment numbers, adherence to 

planned interventions, or loss to follow-up.
•	 Insufficient consideration of potential confounders (e.g. 

Hansen type I or II, single, or multiple disc lesions).
•	 No mention of the statistical analysis software used.
•	 Did not report the estimated magnitude of differences 

between groups (effect size), nor the precision (e.g. 95% CI).
•	 Missing outcome data (group means), variability estimates 

and precision measures.
•	 No description of methods for detecting adverse events or 

reporting their occurrence or absence.
•	 Subgroup analyses should have been split into grade 3 and 

grade 4 dogs (or equivalent) as these groups often have 
different outcomes with medical management alone.

•	 Presumptively diagnosed thoracolumbar disc protrusion or 
extrusion based on clinical signs (evaluated by specialised 
veterinarians), history, and radiography.

•	 The severity of neurological deficits ranged from having focal 
pain only (grade 1), ability to bear weight, proprioceptive deficits 
and ambulatory paraparesis (grade 2), inability to bear weight, 
severe incoordination, intact spinal reflexes, or hyperreflexia, 
nonambulatory paraparesis, proprioceptive deficits, and deep 
pain perception (grade 3) to any of the aforementioned clinical 
signs in addition to paraplegia, no deep pain perception, and 
bladder dysfunction (grade 5). The modified Frankel scale (MFS) 
grade is presented in italic font throughout the evidence table.

•	 Myelography or computed tomography were performed 
when necessary for diagnosis.

Tsai et al. (2015)
Population 
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•	 Study was conducted in three private animal hospitals in 
Taichung, Taiwan, between August 2010 and August 2012.

•	 Dogs were excluded if they had other comorbidities such as 
heart, liver or kidney failure, encephalitis, bacterial infection or 
viral infections, and other causes of neurological dysfunction.

40 dogs.

•	 Dogs received either standard medical treatment (control 
group / Group M) or a combination of standard medical 
treatment along with bee venom injection at acupoints 
(experimental group / Group A). (The grouping used by the 
author of this Knowledge Summary is presented in italic 
font throughout the evidence table).

•	 Dogs were assigned to each treatment group based on the 
order in which medical advice was sought.

•	 Group M (n = 20):
	¶ There were two dogs with grade 1, five with grade 2, five 

with grade 3 and seven with grade 5.
	¶ Prednisolone (1 mg/kg/day, per os) and carprofen (2.2 mg/

kg/day, administration route undefined), both for 7 days.
	¶ Ranitidine (2 mg/kg/day, administration route undefined) 

for 5–7 days to prevent gastrointestinal disturbances.
	¶ Additional antibiotics were given if subjects 

experienced a urinary tract infection.
•	 Group A (n = 20):

	¶ There was one dog with grade 1, four with grade 2, seven 
with grade 3 and five with grade 5.

	¶ Same medical treatment as group M and bee venom 
injections at acupoints.

	¶ Acupoints were selected based on traditional Chinese 
medicine.

	¶ Injections were performed twice a week for 6 weeks.
	¶ Bee venom injection solution contained: Apimellena 

(main ingredient: apitoxin) at 5 mg/vial diluted using 
6.2 ml of saline, 0.4 mL of apitoxin (400 µg), and 0.4 ml 
of lidocaine (8 mg).

	¶ Each acupoint was sterilised by 0.1 ml (equivalent to 
20 µg) alcohol, prior to the injection.

Prospective parallel partially masked non-randomised controlled 
trial.

Subjective assessment:
•	 Veterinarian who was blind to the grouping assessed each 

dog for neurological deficits.
•	 Assessment was performed before treatment and 

approximately on a weekly basis, including 2 weeks (14 ± 3 
days) after treatment.

•	 In grade 3 dogs, there was a significant difference (P < 0.05) in 
neurological grade (MFS equivalent) between the treatment 
groups, 2 weeks after treatment.

•	 One dog in group M was withdrawn from the study.
•	 In group A, one dog was withdrawn, one died and one 

underwent surgery.

Sample size

Intervention details 

Study design 

Outcome studied

Main findings
(relevant to PICO 
question)
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•	 Other findings include sex, age, weight, myelopathy scoring 
system grade, functional numeric scale score, and other 
neurological deficits not defined within the MFS.

	¶ These do not relate to the PICO question and therefore will 
not be commented on further in this Knowledge Summary.

•	 Only one p-value was reported for the comparison between 
treatment groups thus other outcomes were omitted.

•	 Statistical data not documented with SD limiting the 
ability of the reader to calculate p-values for differences 
between group means.

•	 Unclear if the outcome measure (grade after treatment) was 
measured in days after treatment completion, potentially 
creating a discrepancy between the treatment groups.

•	 Intervention includes bee venom which may have had its 
own therapeutic effect.

•	 Unclear distinction between pre hoc and post hoc protocol, 
outcomes, and analyses.

•	 The study is jeopardised due to the lack of definitive 
diagnosis i.e., ‘presumed thoracolumbar disc protrusion or 
extrusion based on clinical signs, history, and radiographic 
physical examination’.

•	 No reporting about caregivers’ eligibility criteria or whether 
animals were shelter or client owned.

•	 No description of animal housing or location of care.
•	 Did not state if any medication / treatment was prescribed 

prior to the trial.
•	 Lack of information on certain medication protocols and 

bee venom.
•	 Use of both prednisone and carprofen typically contraindicated.
•	 Minimal provision for reasoning for the chosen acupuncture 

treatment including rationale for diagnosis, point selection, 
and treatment procedures.

•	 Did not report the acupuncture needle type, retention time, 
stimulation techniques, duration of sessions, or depth of 
needle insertions.

•	 No description of participating acupuncturists’ 
qualifications.

•	 No details on what ‘specialised veterinarians’ mean.
•	 The primary time point of interest in terms of outcome is 

not clearly identified.
•	 No reasons given for cases that were withdrawn from the 

study or died.
•	 Bias was introduced due to the withdrawal of one case 

that underwent surgery.
•	 Randomisation and blinding were inadequately described.
•	 Did not specify whether analysis was based on intention 

to treat or per protocol.
•	 Analysis may have given exaggerated assessment of 

treatment effect through a lack of adjustment for pre and 
post randomisation prognostic factors (done on a per-
protocol rather than intention-to-treat basis).

•	 No description of the data form of the outcome measures.
•	 No indication of whether the study aimed to assess 

superiority, equivalence, or noninferiority.
•	 Failure to address the nonindependence between outcomes 

due to repeated measures over time.

Limitations
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•	 No mention of the statistical analysis software used.
•	 Did not state the number that were assessed for eligibility.
•	 Insufficient consideration of potential confounders (e.g. 

chondrodystrophic vs non-chondrodystrophic breed, 
Hansen type I or II, duration of clinical signs before entering 
the study, single or multiple disc lesions).

•	 Missing outcome data (group mean), variability 
estimates and precision measures.

•	 No description of methods for detecting adverse events or 
reporting their occurrence or absence.

•	 Subgroup analyses should have been split into grade 3 and 
grade 4 dogs (or equivalent) as these groups often have 
different outcomes with medical management alone.

•	 Data about reduction vs increment of functional numeric 
scale and myelopathy scoring system grades between 
groups could be more organised.

•	 Lack of explanation on what ‘repair time’ is and how this 
can be objectively assessed.

•	 Lack of details on how patients with incontinence were 
addressed.

Appraisal, application and reflection 
The controlled trials (Tsai et al., 2015; and Hayashi et al., 2007) and the cohort study (Han et al., 
2015) were appraised in accordance with the PetSORT guidelines (Sargeant et al., 2023) and the 
STROBE-Vet statement (O’Connor et al., 2016), respectively. The outcomes reported across the studies 
surmise that acupuncture, electroacupuncture, and bee venom injections are more likely to result in 
both the recovery of ambulation and a quicker recovery of ambulation in grades 3 and 4 modified 
Frankel scale (MFS) dogs but are less likely to make a difference in grade 5 MFS dogs. The evidence 
supporting the use of acupuncture and electroacupuncture is marginally stronger than the evidence 
supporting the use of bee venom injections in acupoints; however, the evidence is overall moderate. 
The limitations that are especially pertinent are expanded on in the following paragraphs.

The three studies did not use a single unified scale when assessing clinical recovery. While 
both Tsai et al. (2015) and Hayashi et al. (2007) used functional numeric scale (FNS) in their 
assessments, this was not a validated scale in the assessment of neurological recovery. The 
MFS was chosen by the author of this Knowledge Summary over other scales validated for 
use in spinal cord injuries (Levine et al., 2009) because it is widely used in the assessment of 
dogs with intervertebral disc extrusion (IVDE), as stated in the American College of Veterinary 
Internal Medicine consensus statement (Olby et al., 2022). This did lead to several instances 
where the outcomes assessed in the studies were outside the scope of the MFS; for example, 
one of the ways Han et al. (2010) assessed clinical recovery was through improvement in urine 
control. In these instances, the outcomes did not relate to the PICO question and therefore 
were not commented on further in this Knowledge Summary.

A limitation in study design that was present in all three papers was the lack of clarity behind 
when clinical recovery was assessed; if it was after treatment was completed, then the timings 
could have a variation of up to 35 days between treatment groups (Table 1). Consequently, the 
extended duration of exercise restriction, that was part of the intervention in two of the studies 
(Han et al., 2010; and Hayashi et al., 2007), could have acted as a potential confounder, favouring 
the treatment group that included acupuncture. Interestingly, a study (Levine et al., 2007) of dogs 
with IVDE found that the length of cage rest enforced by the client had no impact on the outcome. 
The only outcome relevant to the PICO question that was explicitly stated to be compared at the 
same time point, was the one reported by Tsai et al. (2015) in the summary of evidence tables. This 
finding, however, is arguably not as clinically relevant as the main findings in the other two stud-
ies; it was not assessing a well-defined outcome, such as recovery of ambulation, but was instead 
assessing the difference in neurological grade between the two treatment groups.
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Table 1: Duration of each intervention

Study Medical Group (days) Acupuncture Group 
(days)

Variation in timings 
(days)

Han et al., 2010 7–12 7–28 0–21

Hayashi et al., 2007 13 21–28 8–15

Tsai et al., 2015 7 42 35

Strictly speaking, the outcome assessed in two of the studies (Han et al., 2010; and Hayashi 
et al., 2007) was functional improvement (recovery of ambulation) as opposed to recovery 
of the pathological effects that occurred due to the extrusion of nucleus pulposus (Fadda et al., 
2013). In fact, Olby et al. (2022) recommends a period of restricted activity for a minimum of 4 
weeks, putatively aiming to facilitate healing of the annulus fibrous. Hence, even if acupuncture 
did result in a quicker recovery of ambulation, that may not necessarily have been in the patient’s 
best interests in terms of long-term outcome or recurrence. However, Han et al. (2010) demon-
strated that quicker recovery of ambulation did not result in a higher rate of recurrence; there 
was a significantly (P = 0.031) higher rate of recurrence in the medical management group (9/25 
[36%] dogs monitored 3–14 months after treatment) compared to the group that received acu-
puncture (5/39 [13%] dogs monitored 3–38 months after treatment).

Both Tsai et al. (2015) and Hayashi et al. (2007) classified subjects into subgroups by categorising 
subjects in both the equivalent of grades 3 and 4 MFS together, on the basis on having similar FNS 
scores during their initial assessment. When comparing the outcomes of medically managed 
grade 3 and grade 4 MFS dogs, Olby et al. (2022) reports that 81% of dogs in grade 3 will recover 
ambulation compared to 60% in grade 4 MFS. Thus, by categorising dogs into this subgroup, there 
may have been an increased risk of type 1 error (Tukey, 1977) (created by the author of this 
Knowledge Summary due to the imposition of the MFS scale on the papers) in grade 4 MFS dogs.

Another issue that all the papers had was having an excessive number of primary outcomes, which 
complicated the interpretation of results; there were different inferences for each outcome which may 
have led to issues of multiplicity in analyses (Sargeant et al., 2023). One such instance would have been 
that different sample size calculations were needed for each outcome. The post hoc power of each 
study based on the outcomes assessed in this Knowledge Summary were calculated (Kane, 2018), 
where possible (the post hoc power of the main findings in Tsai et al. (2015) could not be calculated 
due to the lack of figures provided), using a probability of type I error (α): 0.05 (Table 3). These ranged 
from 33–73.7%, which would mean that the studies were underpowered in certain instances, in 
comparison to the 80% power that most studies are set at (Charan & Kantharia, 2013).

Table 3: Post hoc power

Study Outcome Post hoc power  (%)

Han et al., 2010 Recovery from grade 4 to 
grade 1 or 2 MFS

73.5

Han et al., 2010 Recurrence rate of grade 4 or 
5 MFS

57.9

Hayashi et al., 2007 Time to recover from grades  3 
and 4 to grade 1 or 2 MFS 

66.6

Recovery from grades 3 and 4* 
to grade 1 or 2 MFS

50.4

Recovery from grade 5 to 
grades 1–4 MFS

33.0
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*The calculator would not allow for a study incidence to be 100%, so 99.9% was used instead.

The eligibility criteria for the subjects varied widely with regards to the approach in diagnosing 
IVDE (Table 4). Imaging has been omitted by Hayashi et al. (2007); while no evaluation of 
sensitivity could be found for only using clinical signs as a diagnostic approach, it is unlikely 
that examination alone can reliably differentiate IVDE from other spinal diseases. The sensi-
tivities of the other utilised diagnostic modalities are listed (Table 5) to aid in their comparison. 
Tsai et al. (2015) and Han et al. (2010) did not specify the subjects that received each imaging 
modality. Hence, eligibility criteria for most of the subjects across the studies may have been 
based on a diagnostic modality with only low to moderate sensitivity.

Table 4: Diagnosis of IVDE

Study Diagnosis

Han et al., 2010 Myelography or magnetic resonance imaging

Hayashi et al., 2007 Clinical signs

Tsai et al., 2015 History, clinical signs, radiography, 
myelography or computed tomography

Table 5: Sensitivity of diagnostic approaches

Study Diagnostic approach Sensitivity (%)

Cooper et al., 2013 Magnetic resonance imaging 98.5

Computed tomography 88.6

Hecht et al., 2009 Myelography 78.9

Schulz et al., 1998 Radiography 60.0

In terms of documenting adverse events, only Han et al. (2010) reported harms, and even 
then, only accounted for vomiting and diarrhoea, which were more medicine centric, and did 
not assess for other more common adverse effects of acupuncture, such as peripheral nerve 
injury, as described in a systematic review in human medicine (Wu et al., 2015).  Acupuncture 
offers a relatively safe therapeutic option compared to other medical management options; a 
canine study (Baker–Meuten et al., 2020) that monitored for adverse effects of acupuncture  
demonstrated that there were none in the study.

Through the creation of this Knowledge Summary, it became evident to the author that there 
is a dearth of adequately published studies in the use of acupuncture in the treatment of ca-
nine IVDE. Furthermore, to the author of this Knowledge Summary’s knowledge, there is an 
absence of any canine studies comparing the differences in efficacy of manual stimulation of 
acupuncture points (manual acupuncture), electroacupuncture, bee venom acupuncture or any 
combination of the above. This scarcity of literature is similarly reflected in human studies; 
a recent systematic review on lumbar disc herniation (Tang et al., 2018) described only one 
study that compared manual acupuncture and a combination of middle frequency electrother-
apy plus traction and exercises. That study showed an unfavourable effect of acupuncture when 
it was compared to the combination of treatments, but the language of the text was not written 
in English (conclusion was drawn from the systematic review (Tang et al., 2018) rather than the 
study it references (Shi, 2013)). Overall, it is unclear if there are any specific advantages of the 
different variations of acupuncture treatments.

Both Han et al. (2010) and Hayashi et al. (2007) used a combination of traditional Chinese 
acupuncture and electroacupuncture. It is unclear why this combination was chosen as 
opposed to solely using electroacupuncture. Lindley & Cummings (2006) state that with re-



gards to electrotherapy, low-frequency stimulation, ranging from 2–15 Hz, mirrors the frequency 
of stimulation achieved through manual acupuncture and was used in this manner in the past to 
reduce the number of acupuncturists required per procedure.

Tsai et al. (2015) used bee venom injections in acupuncture points, this treatment has been 
described across a range of veterinary species and conditions (Chen et al., 2014; Jun et al., 
2008; Kang et al., 2011; and Kang et al., 2012). As such, the author of this Knowledge Summa-
ry felt this acupuncture variant necessitated inclusion in this Knowledge Summary due to its 
documented frequent use in veterinary acupuncture.

Two clinical decisions the author of this Knowledge Summary felt should be highlighted was 
firstly, the concurrent use of carprofen and prednisone by Tsai et al. (2015); the combination 
of a corticosteroid and a nonsteroidal anti-inflammatory drug (NSAID) has been shown in a ca-
nine study (Narita et al., 2007) to significantly increase the risk of gastroduodenal ulceration and 
erosion, which in turn is potentially linked to death, as shown in another canine study (Pavlova 
et al., 2021). Secondly, the lack of pain management in these studies falls below the minimum 
standard of care expected in veterinary medicine; and the use of prednisolone is unjustified in the 
treatment of IVDE, according to the medical management guidelines written by Olby et al. (2022).

In conclusion, the lack of a unified validated scale, uncertainty regarding the timings of outcome 
assessment, increased risk of type 1 error, not having sufficiently large sample sizes, utilisation 
of prednisone instead of NSAIDs for medical management of IVDE without appropriate analgesia 
and basing eligibility criteria on tests with low to moderate sensitivities thus having an absence 
of a clear IVDE diagnosis, all raise concerns about the papers and consequently minimise the 
validity of the studies’ outcomes. However, as there are two prospective papers and one retro-
spective paper that all support the same conclusion, the strength of evidence is still moderate.

As mentioned above, the process of selecting papers for this Knowledge Summary was a challenge 
due to the scarcity of adequately published studies in this specific field. Furthermore, the selected 
studies exhibited substantial limitations, emphasising the need for further comprehensive research 
to provide more robust evidence in this area.

In a clinical scenario, when presented with an nonambulatory dog with suspected IVDE but referral 
is not an option, the clinician could consider offering a combination of electroacupuncture and 
acupuncture as an adjunct treatment, especially since it is unlikely to cause any harm and may be 
associated with a better outcome in these patients. However, the prioritisation in terms of treat-
ment should still be for established medical management protocols.
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Search strategy

Databases searched and dates 
covered

CAB Abstracts on CAB Direct from 1973 to 2 February 2024
PubMed on NCBI interface from 1975 to 2 February 2024

Search terms CAB Abstracts:
1.	 (Dog OR dogs OR “Canis familiaris” OR “Canis lupus familiaris” OR cani*)
2.	 (Disc* OR disk* OR vertebra* OR spinal OR spine OR myelopath*)
3.	 (Displacement* OR Protrusion* OR protruded OR Hernia* OR Slipped OR Prolapse* OR De-

generati* OR Degradation* OR Disease* OR Extrusion* OR Lesion* OR Disorder* OR pathology 
OR compression* OR injury OR injuries OR stenos*)

4.	 (Acupuncture OR Pharmacoacupuncture OR Pharmacopuncture OR Acupotom* OR Elec-
troacupuncture* OR electro-acupuncture OR Auriculotherapy OR “auricular therapy” OR 
“auriculoacupuncture”)

5.	 1 and 2 and 3 and 4

Methodology



Search outcome

Database Number 
of results

Excluded 
– Not 
relevant to 
the PICO

Excluded – 
Review article

Excluded – 
Single case 
report / case 
series

Excluded – 
Paper about 
cervical disc 
disease

Excluded – In 
a language 
other than 
English

Total 
relevant 
papers

CAB 
Abstracts

103 78 16 7 1 1 0

PubMed 59 25 22 5 1 3 3

Total relevant papers when duplicates removed 3

Acknowledgements
The author would like to thank Dr. Jo Ireland from the University of Liverpool for answering all 
the questions the author had when creating the Knowledge Summary.

ORCID
Justin Ng: https://orcid.org/0009-0001-3552-5232

Conflict of interest 
The author declares no conflicts of interest.

References
1.	 Baker-Meuten, A., Wendland, T., Shamir, S.K., Hess, A.M. & Duerr, F.M. (2020). Evaluation of 

acupuncture for the treatment of pain associated with naturally-occurring osteoarthritis in 
dogs: A prospective, randomized, placebo-controlled, blinded clinical trial. BMC Veterinary 
Research. 16(1). DOI: https://doi.org/10.1186/s12917-020-02567-1

2.	 Charan, J. & Kantharia, N.D. (2013). How to calculate sample size in animal studies? 
Journal of Pharmacology and Pharmacotherapeutics. 4(4), 303–306. DOI: https://doi.
org/10.4103/0976-500X.119726

Veterinary Evidence (2024) Vol 9 Iss 2| Page 14 of 17

Exclusion / Inclusion criteria

Exclusion •	 Not relevant to the PICO.
•	 Review article.
•	 Single case report / case series.
•	 Paper about cervical disc disease.
•	 In a language other than English.

Inclusion •	 Randomised controlled trial.
•	 Cohort study.

Search terms Pubmed:

(((Dog OR dogs OR “Canis familiaris” OR “Canis lupus familiaris” OR cani*) AND (Disc* 
OR disk* OR vertebra* OR spinal OR spine OR myelopath*)) AND (Displacement* OR Pro-
trusion* OR protruded OR Hernia* OR Slipped OR Prolapse* OR Degenerati* OR Degra-
dation* OR Disease* OR Extrusion* OR Lesion* OR Disorder* OR pathology OR compres-
sion* OR injury OR injuries OR stenos*)) AND (Acupuncture OR Pharmacoacupuncture 
OR Pharmacopuncture OR Acupotom* OR Electroacupuncture* OR electro-acupunc-
ture OR Auriculotherapy OR “auricular therapy” OR “auriculoacupuncture”)

Dates searches performed: 02 Feb 2024

https://orcid.org/0009-0001-3552-5232
https://doi.org/10.1186/s12917-020-02567-1
https://doi.org/10.4103/0976-500X.119726
https://doi.org/10.4103/0976-500X.119726


3.	 Chen, C.-Y., Lin, C.-N., Chern, R.-S., Tsai, Y.-C., Chang, Y.-H. & Chien, C.-H. (2014). Neuronal 
Activity Stimulated by Liquid Substrates Injection at Zusanli (ST36) Acupoint: The Possible 
Mechanism of Aquapuncture. Evidence-Based Complementary and Alternative Medicine. 2014, 
1–7. DOI: https://doi.org/10.1155/2014/627342

4.	 Cooper, J.J., Young, B.D., Griffin, J.F., Fosgate, G.T. & Levine, J.M. (2013). Comparison Between 
Noncontrast Computed Tomography And Magnetic Resonance Imaging For Detection And 
Characterization Of Thoracolumbar Myelopathy Caused By Intervertebral Disk Herniation In 
Dogs. Veterinary Radiology & Ultrasound. 55(2), 182–189. DOI: https://doi.org/10.1111/vru.12114

5.	 Fadda, A., Oevermann, A., Vandevelde, M., Doherr, M. G., Forterre, F. & Henke, D. (2013). Clinical 
and Pathological Analysis of Epidural Inflammation in Intervertebral Disk Extrusion in Dogs. 
Journal of Veterinary Internal Medicine. 27(4), 924–934. DOI: https://doi.org/10.1111/jvim.12095

6.	 Han, H.-J., Yoon, H.-Y., Kim, J.-Y., Jang, H.-Y., Lee, B., Choi, S.H. & Jeong, S.-W. (2010). Clini-
cal Effect of Additional Electroacupuncture on Thoracolumbar Intervertebral Disc Hernia-
tion in 80 Paraplegic Dogs. The American Journal of Chinese Medicine. 38(06), 1015–1025. DOI: 
https://doi.org/10.1142/S0192415X10008433

7.	 Hayashi, A.M., Matera, J.M. & de Campos Fonseca Pinto, A.C. (2007). Evaluation of electroacu-
puncture treatment for thoracolumbar intervertebral disk disease in dogs. Journal of the American 
Veterinary Medical Association. 231(6), 913–918. DOI: https://doi.org/10.2460/javma.231.6.913

8.	 Hecht, S., Thomas, W.B., Marioni-Henry, K., Echandi, R.L., Matthews, A.R. & Adams, W.H. 
(2009). Myelography vs. Computed Tomography In The Evaluation Of Acute Thoracolum-
bar Intervertebral Disk Extrusion In Chondroddystrophic Dogs. Veterinary Radiology & Ultra-
sound. 50(4), 353–359. DOI: https://doi.org/10.1111/j.1740-8261.2009.01549.x

9.	 Jun, H.-K., Kim, S.-H., Kim, C.-M.-H., Cho, S.-W., Jun, M.-H., You, M.-J. & Kim, D.-H. (2008). 
Therapeutic Effect of Aquapuncture with Bee-Venom for Canine Pyoderma. Journal of Vet-
erinary Clinics. 25, 471–475.

10.	 Kane, S. (2018). Post-hoc Power Calculator. [online]. Available at: https://clincalc.com/Stats/
Power.aspx [Accessed 28 Jun 2023].

11.	 Kang, S.-Y., Kim, C.-Y., Roh, D.-H., Yoon, S.-Y., Park, J.-H., Lee, H.-J., Beitz, A.J. & Lee, J.-H. 
(2011). Chemical stimulation of the ST36 acupoint reduces both formalin-induced nocice-
ptive behaviors and spinal astrocyte activation via Spinal alpha-2 adrenoceptors. Brain Research 
Bulletin. 86(5–6), 412–421. DOI: https://doi.org/10.1016/j.brainresbull.2011.08.012

12.	 Kang, S.-Y., Roh, D.-H., Yoon, S.-Y., Moon, J.-Y., Kim, H.-W., Lee, H.-J., Beitz, A.J. & Lee, J.-H. (2012). 
Repetitive treatment with diluted bee venom reduces neuropathic pain via potentiation of locus 
coeruleus noradrenergic neuronal activity and modulation of spinal NR1 phosphorylation in 
rats. The Journal of Pain. 13(2), 155–166. DOI: https://doi.org/10.1016/j.jpain.2011.10.012

13.	 Levine, G.J., Levine, J.M., Budke, C.M., Kerwin, S.C., Au, J., Vinayak, A., Hettlich, B.F. & Slat-
er, M.R. (2009). Description and repeatability of a newly developed spinal cord injury scale 
for dogs. Preventive Veterinary Medicine. 89(1–2), 121–127. DOI: https://doi.org/10.1016/j.
prevetmed.2009.02.016

14.	 Levine, J.M., Levine, G.J., Kerwin, S.C., Hettlich, B.F. & Fosgate, G.T. (2006). Association 
between various physical factors and acute thoracolumbar intervertebral disk extrusion 
or protrusion in Dachshunds. Journal of the American Veterinary Medical Association. 229(3), 
370–375.DOI: https://doi.org/10.2460/javma.229.3.370

15.	 Levine, J.M., Levine, G.J., Johnson, S.I., Kerwin, S.C., Hettlich, B.F. & Fosgate, G.T. (2007). 
Evaluation of the Success of Medical Management for Presumptive Thoracolumbar In-
tervertebral Disk Herniation in Dogs. Veterinary Surgery. 36(5), 482–491. DOI: https://doi.
org/10.1111/j.1532-950X.2007.00295.x

16.	 Lindley, S. & Cummings, T.M. (2006). Electroacupuncture and related techniques. In: 
S. Lindley & T.M Cummings, ed., Essentials of Western Veterinary Acupuncture, 1st 
Oxford: Blackwell Publishing, 177.

17.	 Narita, T., Sato, R., Motoishi, K., Tani, K., Naito, Y. & Hara, S. (2007). The Interaction Between Orally 
Administered Non-Steroidal Anti-Inflammatory Drugs and Prednisolone in Healthy Dogs. Journal 
of Veterinary Medical Science. 69(4), 353–363. DOI: https://doi.org/10.1292/jvms.69.353

18.	 O’Connor, A.M., Sargeant, J.M., Dohoo, I.R., Erb, H.N., Cevallos, M., Egger, M., Ersbøll, A.K., 
Martin, S.W., Nielsen, L.R., Pearl, D.L., Pfeiffer, D.U., Sanchez, J., Torrence, M.E., Vigre, H., 
Waldner, C. & Ward, M.P. (2016). (2016). Explanation and Elaboration Document for the 

Ng| Page 15 of 17

https://doi.org/10.1155/2014/627342
https://doi.org/10.1111/vru.12114
https://doi.org/10.1111/jvim.12095
https://doi.org/10.1142/S0192415X10008433
https://doi.org/10.2460/javma.231.6.913
https://doi.org/10.1111/j.1740-8261.2009.01549.x
https://clincalc.com/Stats/Power.aspx 
https://clincalc.com/Stats/Power.aspx 
https://doi.org/10.1016/j.brainresbull.2011.08.012 
https://doi.org/10.1016/j.jpain.2011.10.012
https://doi.org/10.1016/j.prevetmed.2009.02.016
https://doi.org/10.1016/j.prevetmed.2009.02.016
https://doi.org/10.2460/javma.229.3.370
https://doi.org/10.1111/j.1532-950X.2007.00295.x
https://doi.org/10.1111/j.1532-950X.2007.00295.x
https://doi.org/10.1292/jvms.69.353


Strobe-Vet Statement: Strengthening the Reporting of Observational Studies in Epidemiology—
Veterinary Extension. Journal of Veterinary Internal Medicine. 30(6), 1896–1928. DOI: https://doi.
org/10.1111/jvim.14592

19.	 Olby, N.J., Moore, S.A., Brisson, B., Fenn, J., Flegel, T., Kortz, G., Lewis, M. & Tipold, A. (2022). 
ACVIM consensus statement on diagnosis and management of acute canine thoracolumbar 
intervertebral disc extrusion. Journal of Veterinary Internal Medicine. 36(5), 1570–1596. DOI: 
https://doi.org/10.1111/jvim.16480

20.	 Pavlova, E., Gold, R.M., Tolbert, M.K. & Lidbury, J.A. (2021). Medical conditions associated 
with gastroduodenal ulceration or erosion in 168 dogs: 2008–2018. Journal of Veterinary In-
ternal Medicine. 35(6), 2697–2704. DOI: https://doi.org/10.1111/jvim.16275

21.	 Sargeant, J.M., Ruple, A., Selmic, L.E. & O’Connor, A.M. (2023). The standards of reporting 
trials in pets (PetSORT): Explanation and elaboration. Frontiers in Veterinary Science. 10. DOI: 
https://doi.org/10.3389/fvets.2023.1137781

22.	 Schulz, K.S., Walker, M., Moon, M., Waldron, D., Slater, M. & McDonald, D.E. (1998). Correla-
tion of Clinical, Radiographic, and Surgical Localization of Intervertebral Disc Extrusion in 
Small-Breed Dogs: A Prospective Study of 50 Cases. Veterinary Surgery. 27(2), 105–111. DOI: 
https://doi.org/10.1111/j.1532-950X.1998.tb00105.x

23.	 Shi, L. (2013). A clinical research on treating lumbar disc herniation by electro-acupuncture 
of Jiaji points and rehabiIitation therapy. Unpublished Masters thesis. Guangzhou University 
of Chinese Medicine.

24.	 Tang, S., Mo, Z. & Zhang, R. (2018). Acupuncture for lumbar disc herniation: A systematic 
review and meta-analysis. Acupuncture in Medicine. 36(2), 62–70. DOI: https://doi.org/10.1136/
acupmed-2016-011332

25.	 Tsai, L.-C., Lin, Y.-W. & Hsieh, C.-L. (2015). Effects of Bee Venom Injections at Acupoints on 
Neurologic Dysfunction Induced by Thoracolumbar Intervertebral Disc Disorders in Canines: 
A Randomized, Controlled Prospective Study. BioMed Research International. 2015, 1–7. DOI: 
https://doi.org/10.1155/2015/363801

26.	 Tukey, J.W. (1977). Some Thoughts on Clinical Trials, Especially Problems of Multiplicity. 
Science. 198(4318), 679–684.DOI: https://doi.org/10.1126/science.333584

27.	 Wu, J., Hu, Y., Zhu, Y., Yin, P., Litscher, G. & Xu, S. (2015). Systematic Review of Adverse Effects: A 
Further Step Towards Modernization of Acupuncture in China. Evidence-Based Complementary and 
Alternative Medicine. 2015, 1–19. DOI: https://doi.org/10.1155/2015/432467

Contribute to the evidence
There are two main ways you can contribute to the evidence base while also enhancing your CPD:
•	 Tell us your information need 
•	 Write a Knowledge Summary
Either way, you will be helping to add to the evidence base, and strengthen the decisions that 
veterinary professionals around the world make to give animals the best possible care.

Licence
Copyright (c) 2024 Justin Ng

Intellectual property rights
Authors of Knowledge Summaries submitted to RCVS Knowledge for publication will retain copyright 
in their work, and will be required to grant to RCVS Knowledge a non-exclusive licence to publish 
including but not limited to the right to publish, re-publish, transmit, sell, distribute and 
otherwise use the materials in all languages and all media throughout the world, and to licence 
or permit others to do so.

Disclaimer
Knowledge Summaries are a peer-reviewed article type which aims to answer a clinical question 
based on the best available current evidence. It does not override the responsibility of the practition-
er. Informed decisions should be made by considering such factors as individual clinical expertise 

Veterinary Evidence (2024) Vol 9 Iss 2| Page 16 of 17

https://doi.org/10.1111/jvim.14592
https://doi.org/10.1111/jvim.14592
https://doi.org/10.1111/jvim.16480
https://doi.org/10.1111/jvim.16275
https://doi.org/10.3389/fvets.2023.1137781
https://doi.org/10.1111/j.1532-950X.1998.tb00105.x
https://doi.org/10.1136/acupmed-2016-011332
https://doi.org/10.1136/acupmed-2016-011332
https://doi.org/10.1155/2015/363801
https://doi.org/10.1126/science.333584
https://doi.org/10.1155/2015/432467


and judgement along with patient’s circumstances and owners’ values. Knowledge Summaries are 
a resource to help inform and any opinions expressed within the Knowledge Summaries are the 
author’s own and do not necessarily reflect the view of the RCVS Knowledge. Authors are responsible 
for the accuracy of the content. While the Editor and Publisher believe that all content herein are in 
accord with current recommendations and practice at the time of publication, they accept no legal 
responsibility for any errors or omissions, and make no warranty, express or implied, with respect 
to material contained within. For further information please refer to our Terms of Use.

Ng| Page 17 of 17

https://veterinaryevidence.org/index.php/ve/terms

