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Abstract

Background: The aim of the study was to investigate the effect of acupuncture on wound healing after soft tissue
or orthopaedic surgery in dogs.

Methods: 29 dogs were submitted to soft tissue and/or orthopaedic surgeries. Five dogs had two surgical wounds
each, so there were totally 34 wounds in the study. All owners received instructions for post operative care as well
as antibiotic and pain treatment. The dogs were randomly assigned to treatment or control groups. Treated dogs
received one dry needle acupuncture treatment right after surgery and the control group received no such
treatment. A veterinary surgeon that was blinded to the treatment, evaluated the wounds at three and seven days
after surgery in regard to oedema (scale 0-3), scabs (yes/no), exudate (yes/no), hematoma (yes/no), dermatitis (yes/
no), and aspect of the wound (dry/humid).

Results: There was no significant difference between the treatment and control groups in the variables evaluated
three and seven days after surgery. However, oedema reduced significantly in the group treated with acupuncture

beneficial effects in surgical wound healing.

at seven days compared to three days after surgery, possibly due the fact that there was more oedema in the
treatment group at day three (although this difference was nor significant between groups).

Conclusions: The use of a single acupuncture treatment right after surgery in dogs did not appear to have any

Background

The aim of wound healing is to promote rapid wound
closure and prevent excess scar formation. Inflammation
is the primary reaction at a wound site [1,2], followed
by cellular proliferation, extra cellular matrix syntheses,
remodelling and scar formation [2]. Cytokines, platelets,
macrophages, neutrophils and monocytes all play an
important role in the wound healing process [2].
Decreased blood flow to the wound bed increases the
risk of infection and delays healing [3]. Surgical techni-
que, experience of the surgeon, infection, mechanical
stress of the wound, use of abrasive or inflammatory
suture material, and radiation injury are other local
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factors that influence surgical wound healing [3]. Hypo-
natremia, hypovolemia, oedema, poor nutrition, vitamin
deficiency, administration of corticosteroids, diabetes
mellitus, administration of cytotoxic drugs, jaundice,
uraemia and advanced age are systemic factors that
influence wound healing [3]. In this context, the use of
a single acupuncture session has been suggested as to
provide a non-toxic and easy alternative to improve sur-
gical wound healing in dogs.

Acupuncture is the insertion of needles into specific
locations of the body, known as acupuncture points, for
the treatment or prevention of many different diseases.
The most common acupuncture technique is the so
called “dry needle” acupuncture, where metal acupunc-
ture needles are introduced into acupuncture points and
left in situ for five to 60 minutes. Other forms of acu-
puncture point stimulations include electroacupuncture,
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laser, moxa, injections with different solutions, and per-
manent implants of gold or other materials [4,5].

Acupuncture relieves inflammation by different
mechanisms [6-13]; increases blood circulation in the
affected area, with subsequent increase of neuropeptides,
cytokines and other vasoactive substances [1] as well as
reduces oedema [8,12,14]. Acupuncture enhances wound
healing accelerators such as fibroblast growth factors
(FGF) and platelet-derived growth factors (PDGF) in
experimental models [15,16]. It also increases the migra-
tion of neutrophiles and decreased the amount of local
bacterias in experimentally-induced peritonitis in rats [6].

An acupuncture-like treatment improves the wound
healing of chronic wounds in men [17] and electro-
acupuncture improved the healing of chronic wounds in
experimental animals not responsive to conventional
treatment [18]. Acupuncture performed in acupuncture
points GV14, GV2 and LIV13 reduced the rate of necro-
sis and improved the survival of dorsal skin flaps in rats
[19]. To our knowledge there are no published studies
about the effect of acupuncture for surgical wound heal-
ing in dogs.

Postoperative poor wound healing is a complication
producing pain and discomfort, possible wound infec-
tion with need of prolonged use of antibiotics and
sometimes even resulting in systemic symptoms. Resis-
tance to antibiotics is a wound complication which has
become progressively important due to easily spreading
hospital epidemics. The aim of this study was to investi-
gate the effect of an easily performed post-operative
acupuncture treatment of canine surgical wounds, using
a randomized, controlled and single blinded trial setup.

Methods

After approval by the Institutional Research Ethical
Committee and after all chosen dogs’ owners had given
their written consent, 29 otherwise clinically healthy
dogs that were referred to surgery, were included into
the study. Five dogs had two surgical wounds each (one
of them underwent orthopaedic and soft tissue surgery
during the same anesthesia). The health status of the
dogs was confirmed by physical examination. Blood
samples were collected from all the dogs and tested for
hematocrit and urea values. These values were normal
in dogs taken into the study. All surgeries were classified
as class 1 in terms of contamination [20]. Contaminated
wounds, like open fractures or surgeries at the anal area,
were not included in the study. All surgeries were per-
formed by an experienced surgeon blinded to the post-
operative treatment. Different anesthesia protocols were
used depending on the different kind of surgery con-
ducted. All anesthesias were performed by a veterinary
anaesthesiologist. To be able to evaluate the wound cor-
rectly, local anesthetics were not used at all.
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The dogs were randomly and blindly divided into two
wound treatment groups using paper pieces drawn from
a hat. The randomization was stratified only for type of
surgery (orthopaedic or soft tissue). The dogs were
given the number(s) in the order they came in for the
first visit. Appointment reservations were made by the
hospital staff not knowing about the randomization list.
15 animals (five males and ten females, totally
17 wounds) were treated with dry needle acupuncture
by a small animal veterinarian certified in veterinary
acupuncture (by International Veterinary Acupuncture
Society, IVAS). Treatment consisted of one acupuncture
treatment right after the surgery, when all the animals
were still under anesthesia, using the acupuncture points
LI4, LI111, GB34, SP6, ST36, GV14 and two local points
0.5 cm distal from both ends of the wound. The size of
the needles were 0.25 mm x 30 mm for dogs weighing
above 10 kg and 0.20 mm x 15 mm for dogs weighing
less than 10 kg (sterile Zhou acupuncture needles, Wui-
jiang Shenli Medical & Health Material C., Ltd). Sterile
Han Il acupuncture 0.17 x 7 mm disposable needles
(Han IL Acupuncture Needle Manufacturing Co.) were
used for the local wound points. The needles were
maintained in place for five minutes, except for the
GV14 point, where the needle was maintained for
15 minutes. The control group consisted 14 cases (seven
males and seven females, totally 17 wounds) that did
not receive any post operative acupuncture treatment.

The median age of animals in the treatment group
was 5 years (range 0.3-9.0) and in the control group
4.75 years (range 0.5-9.1). The median body weights
(kg) were 7.7 (range 1.8-42.0) and 11.75 (range 2.1-43.0)
and the median body condition scores [21] were 3/5
(range 2-5) and 3/5 (range 1-4) in the treatment and
control groups, respectively. The duration of surgeries
(hours) in the treatment group was (mean + SE): 1.26 +
0.23 and in the control group 1.19 + 0.23. For more
baseline information please see Table 1.

Standard disinfection was performed before and after
the surgery with 0.5% Clorhexidine-solution (Riohex®,
Inddstria Farmacéutica Rioquimica Ltda) in all dogs.
Single points skin sutures were performed with Nylon
2-0 or 3-0 (Shalon®, Shalon Fios Cirurgicas Ltda). All
owners received post operative care instructions includ-
ing the use of Elisabethan collar and cleaning of the
wound three times daily. A post-operative care table
was also given to the owners, to be completed daily
until removal of the stitches, seven days after surgery.
Meloxicam 0.1 mg/kg SID was used as the only drug to
treat post operative pain for five days, except in two
animals that were further treated with oral tramadol
(1.0-1.5 mg/kg TID) and three dogs that were treated
with dipirone (25 mg/kg TID). Cephalexin 30 mg/kg
BID was administered for seven days except in six cases,
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Table 1 Demographics of the dogs and their surgeries
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Dog ID. Breed Age (years) Sex Weight (kg) BCS Type of surgery Time (h) Group (T/C)

One wound per dog:

3 Boxer 56 M 394 4 Nodulectomy 0.75 T
6 Mixed breed 7 F 222 3 Mastectomy 0.75 T
8 Poodle 85 M 26 3 Diaphragmatic hernia 25 T
10 Cocker spaniel 6.9 F 17 5 Mastectomy 1.5 T
11 Pincher 9 F 33 3 Inguinal hernia 0.7 T
14 Mixed breed 5 M 6.2 3 Nefrectomy 1 T
15 Mixed breed 2 F 2.7 2 OHE 0.7 T
19 Mixed breed 38 F 84 3 OHE 0.5 @
20 Mixed breed 29 F 14 3 Nefrectomy + OHE 2 C
21 Rottweiler 9.1 M 43 3 Nodulectomy 0.5 C
22 Poodle 4 F 22 3 Nodulectomy 0.25 C
23 Mixed breed 1.1 F 7.7 3 OHE 0.5 T
25 Poodle 55 M 4 3 Femur osteosynthesis 1.5 @
27 Cocker spaniel 6.9 M 17.2 4 Patella fixation 1 C
28 Brazilian Fila 1.7 F 42 3 ACL 2 T
29 Mixed breed 5 F 59 3 Tibia osteosynthesis 1 T
30 Poodle 0.6 F 2.1 3 Femoral head amputation 0.5 C
31 Poodle 8.5 M 2.5 1 ACL 0.7 C
33 Yorkshire terrier 26 M 1.8 3 Patella fixation 1 T
34 Mixed breed 0.5 F 74 3 Femoral head amputation 1 C
37 Mixed breed 1.1 F 7.7 3 Femoral head amputation 04 T
38 Pitt bull 04 F 18.2 3 Pubic osteosynthesis 0.6 T
39 Rottweiler 8 M 11.7 3 Amputation of front leg 225 C
42 Mixed breed 25 M 86 4 Patella fixation 0.5 C
Two wounds per dog:

4 Mixed breed 8 M 376 2 Nodulectomy and castration 35 T
12 Cocker spaniel 6.9 F 118 3 Nodulectomies, 2 sites 2.25 C
16 Pitt bull 2 F 255 3 OHE and ACL 3 @
17 Mixed breed 6 M 11.7 3 Inguinal hernia and castration 0.75 C
35 Pincher 03 F 24 3 Humerus osteosynthesis, 2 sides 2 T

Age (years), sex, weight, body condition score (BCS) [21], type of surgery and duration of surgery in dogs treated with acupuncture(T) or not (C).
(OHE = ovarhysterectomy, ACL = anterior cruciate ligament repair, FHA = Femoral head amputation).

where enrofloxacine was used and in one case, where
amoxicilline was used, due to surgeon’s preference.
Another veterinary surgeon, blinded to the treatments,
evaluated the wounds at three and seven days after sur-
gery. The first evaluation was performed at the owners’
house and the last at the Veterinary Hospital before the
stitches were removed. Evaluated variables included
oedema (scale 0-3, where 0 = no oedema, 1 = little
oedema, 2 = medium-grade oedema, 3 = massive
oedema) scabs (yes/no), exudate (yes/no), haematoma
(yes/no), dermatitis (yes/no), and humidity of the wound
(dry/humid). All the assessments were done subjectively
by the evaluating veterinarian. All wounds were photo-
graphed with a digital camera right after the surgery and
at the time of the evaluations.

Statistical analysis

A statistical power analysis based on a prior publication
could not be performed, as no studies evaluating surgi-
cal wound treatment were found in dogs. A number of
17 dogs would be able to show a 45% difference of
treatment effect, with 95% confidence level and 80%
power. In statistical analyses each dog was a unit in the
descriptive statistics whereas between or within groups
each wound was a unit. Baseline bias and comparision
of groups were analysed using a two-way independent
t-tests, Mann-Whitney tests or Fisher’s exact tests,
depending on type of data. Most of the variables evalu-
ated at day 3 and 7 were dichotomous and therefore not
normally distributed. The Willcoxon Signed rank or
McNemar’s test was used for comparison between
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evaluations within each group. Differences were consid-
ered significant when the p value was less than 0.05.

Results

There was no baseline bias between the treatment and
the control group in the following parameters: breed,
age, sex, body condition score, type of surgery, duration
of surgery, surgeon, chosen post operative antibiotic
treatment and post operative wound size. There were
no significant differences between the treatment and
control groups in any of the variables evaluated three
and seven days after surgery. In both treatment and
control groups oedema increased significantly three days
after surgery with some more oedema in the treatment
group at day three, although the difference here was not
significant between groups (Figure 1). The oedema
decreased in both groups seven days after surgery. The
reduction of the oedema was significant only in animals
treated with acupuncture (p = 0.008). Scab formation
increased in both groups between three to seven days
after surgery, but this increase was not significant.
There was more haematoma in the treatment group at
three days after surgery and this difference was very
close to being significant (p = 0.051) (Table 2).

Discussion

One dry needle acupuncture treatment in dogs using
acupuncture points LI4, LI11, GB34, SP6, ST36, GV14
and two local points 0.5 cm distal from both ends of the
wound right after soft tissue and orthopaedic surgery
maybe decreased post-operative oedema faster. Similar
results have been reported before in studies where
oedema was induced in experimental animals [8,12,14].
However, when considering these results, it must be
noted that there also were more dogs with oedema in
the treatment group three days after the surgery, even if
this difference between groups was not significant.

For years the only sham treatment allowed in acu-
puncture trials has been insertion of needles in non-acu-
puncture points. In this study, the dogs of the control
group did not receive sham acupuncture. This is impor-
tant, as it lately has been reported that sham
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Figure 1 Oedema of the wound in the two groups. Oedema of
the wound in the treatment and control group O, 3 and 7 days
after surgery. 0 = no oedema, 1 = little oedema, 2 = medium-grade

oedema, 3 = massive oedema. n = 17 per group.

acupuncture produces similar, although often less pro-
nounced, effects than real acupuncture [22-29]. There-
fore sham acupuncture should never be used as a
placebo treatment [25,26,28]. However, in trials where
an acupuncture treatment has been compared to a non-
treated group (e.g. waiting list groups), significant

Table 2 Wounds evaluated three and seven days after surgery, per group

Scabs Exudate Hemathoma Dermatitis Humidity
Group Signs Day 3 Day 7 Day 3 Day 7 Day 3 Day 7 Day 3 Day 7 Day 3 Day 7
present
Treatment Yes 4 9 4 0 4 2 2 0 3 1
No 13 8 13 17 13 15 15 17 14 16
Control Yes 6 11 1 1 0 0 1 0 1 2
No 11 6 16 16 17 17 16 17 16 15

The same person evaluated the wounds three and seven days after surgery and scored five variables as being present or not. There were no significant
differences of these variables between groups or within groups, between evaluations at 3 and 7 days (p < 0.05). n = 17 per group.
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differences have been reported [30,31]. As we did not
expect our dogs to be able to anticipate neither an
upcoming post-operative treatment, nor if it was not
performed, we felt it was ok to just leave the other
group without treatment. The fact that all dogs were
acupuncture naive and still under residual anesthesia
further strengthened this assumption. In canine studies
dogs are not likely to get a positive placebo response
only from the fact that they have been treated or a
negative “nocebo” response from not having been trea-
ted, as humans would do. Therefore, a single blind
study, where the dog, the owner and the medical per-
sonnel evaluating the treatment effect were blinded, was
considered a good trial design.

The first limitation of this study is the difficulty to
objectively evaluate wound healing. A tensiometer has
been used in experimental wound studies [32,33], but
this has not been validated for different dog breeds and
also it was not available for us. As dog size ranged from
2 to 43 kg, it is impossible to measure scar tissue or
oedema with a millimeter measure, as they partly will be
proportional to dog size. The method used by us has
been reported by Han et al [34]; they used a scale of 0-3
for oedema and redness in their experimental study of
wound healing in rats.

Another major limitation was that the wounds evalu-
ated in this study varied in size and location as different
types of surgeries were included. The mechanical stress
of the wound is one of the local factors that influence
surgical wound healing [3]; according to that, selection
of only one type of surgery resulting in wounds of simi-
lar length and place would have been ideal. However,
most of the soft tissue surgeries were performed on the
main body and most of the orthopaedic surgeries on the
limbs. The duration of the surgical procedure was also
very variable, which could have an impact on the wound
healing. Although the owners’ postoperative care table
indicated that the home care had been similar in all
dogs, differences in environment and owners care can-
not be disregarded either.

Other limitations include the relatively small number
of dogs per group and heterogeneous cases with respect
to age and body condition score. Although animals
more than 10 years old were excluded from the study,
there was still a large variation between animals. It is
considered that wounds of young animals heal better
than those of older animals and underweight and mal-
nutrition can also influence the wound healing process
[3]. However, there was no significant difference
between treatment and control groups in either of these
variables. As this was a pilot study, 17 dogs per group
should have been enough.

The last limitation was the fact that patients only got
one single acupuncture treatment. As the aim was to
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find an easy protocol that would not require any extra
visits, one single treatment was all that was tested.
Knowing that acupuncture treatments are usually always
given as a minimum of three times [4], it is very possi-
ble that also this had an impact on the results. It would
have been interesting to see if more treatments would
have strengthened these quite weak positive results.
All these issues should be addressed in future studies.

Conclusions

As a conclusion, in our study one dry needle acupunc-
ture treatment performed right after surgery did not
seem to have any immediate effect on wound healing
although a significant decrease in oedema and an
increase in haematomas could be seen within the treat-
ment group. As other researchers previously have found
acupuncture to fasten wound healing, we hope this pilot
study will inspire further studies on this topic.

Acknowledgements

Thanks to all the veterinarians and nurses at the Department of Veterinary
Surgery and Anaesthesiology at the School of Veterinary Medicine and
Animal Science of Sdo Paulo State University. Special thanks to DVM, PhD
Professor Riitta-Mari Tulamo from the University of Helsinki for help and
support and to DVM Marcia Valéria Scognamillo-Szabo for comments and
help with writing the article. No funding was received for this study.

Author details

"Faculty of Veterinary Medicine, Department of Equine and Small Animal
Medicine, P.O. Box 57, FI-00014 University of Helsinki, Finland, Europe.
2Pieneldinvastaanotto, Torniomaentie 30, 45120 Kouvola, Finland, Europe.
Department of Veterinary Surgery and Anaesthesiology of the School of
Veterinary Medicine and Animal Science of Sdo Paulo State University, Brazil.

Authors’ contributions

EES participated in the design of the study, did (or did not) the acupuncture
treatments on the dogs, performed part of the statistical analysis and wrote
the article. AKH-B performed major part of the statistical analysis and helped
to draft the manuscript. KH participated in the design of the study and
evaluating the wounds. EKK and CVSB participated in the design of the
study. SPLL did the major part of the design of the study and helped with
the statistical analysis and to draft the manuscript. All authors read and
approved the final manuscript.

Authors’ information

EES (DVM) was doing part of her post graduation program studies at the
School of Veterinary Medicine and Animal Science of S&o Paulo State
University in Brazil as an exchange post graduate student. She is also a
Certified Veterinary Acupuncturist (CVA, by the International Veterinary
Acupuncture Society). This study is part of her post graduation program.
Nowadays she is working in a private small animal practice in Finland. AKH-B
(DVM, PhD, CVA) is working at the Faculty of Veterinary Medicine,
Department of Equine and Small Animal Medicine, University of Helsinki as a
researcher and acupuncturist. KH (DVM) was doing her residence program in
surgery in the School of Veterinary Medicine and Animal Science of Sdo
Paulo State University in Brazil at the time of the study. EKK (DVM, PhD) is
working in Faculty of Veterinary Medicine, Department of Equine and Small
Animal Medicine in University of Helsinki as a clinical teacher. She is also
mentor of EES's post graduation. CVSB (DVM, Phd) is working at the
Department of Veterinary Surgery and Anaesthesiology of the School of
Veterinary Medicine and Animal Science of Sdo Paulo State University in
Brazil as a professor of surgery. SPLL (DVM, Phd, Dipl. ECVA, CVA) is working
at the Department of Veterinary Surgery and Anaesthesiology of the School
of Veterinary Medicine and Animal Science of Sdo Paulo State University in



Saarto et al. Acta Veterinaria Scandinavica 2010, 52:57
http://www.actavetscand.com/content/52/1/57

Brazil as a professor of anaesthesiology. He was also the local mentor of
EES’s post graduation program during the exchange.

Competing interests
The authors declare that they have no competing interests.

Received: 22 March 2010 Accepted: 15 October 2010
Published: 15 October 2010

References

1.

Braddock M, Cambell CJ, Zuder D: Current therapies for wound healing:
electrical stimulation, biological therapeutics, and the potential for gene
therapy. International Journal of Dermatology 1999, 38:808-817.

Theoret CL: The Pathophysiology of Wound Repair. Vet Clin Equine Pract
2005, 21:1-13.

Gregory CR: Wound Healing and Influencing Factors. In Manual of Canine
and Feline Wound Management and Reconstruction. Edited by: Flower D,
Williams JM. UK: British Small Animal Veterinary Association; 1999:13-23.
Altman S: Techniques and instrumentation. In Veterinary Acupuncture -
ancient art to modern medicine. Edited by: Schoen. Mosby Inc., Missouri,
USA; , 2 2001:95-112.

Ernst E, White A, Ed: Acupuncture, a scientific appraisal Oxford: Butterworth-
Heinemann 1999.

Scognamillo Szab6é MVR, Bechara GH, Cunha FQ: Involvement of Corticoid
and Cytokines in the Anti-Inflammatory Effect of Acupuncture on
Carrageenan-Induced Peritonitis in Rats. J Chinese Soc Trad Vet Sci 2004,
84-96.

Carneiro ER, Carneiro CR, Castro MA, Yamamura Y, Silveira VL: Effect of
electroacupuncture on bronchial asthma induced by ovalbumin in rats
[abstract]. J Altern Complement Med 2005, 11(1):127.

Ceccherelli F, Gagliardi G, Matterazzo G, Visentin R, Giron G: The role of
manual acupuncture and morphine administration on the modulation of
capsaicin-induced edema in rat paw. A blind controlled study [abstract].
Acupunct Electrother Res 1996, 21(1):7.

Jin'Y: A combined use of acupuncture, moxibustion and long dan xie
gan tang for treatment of 36 cases of chronic pelvic inflammation
[abstract]. J Tradit Chin Med 2004, 24(4):256.

Kim HW, Roh DH, Yoon SY, Kang SY, Kwon YB, Han HJ, et al: The anti-
inflammatory effects of low- and high-frequency electroacupuncture are
mediated by peripheal opioids in a mouse air pouch inflammation
model [abstract]. J Altern Complement Med 2006, 12(1):139.

Wozniak PR, Stachowiak GP, Pieta-Dolinska AK, Oszukowski PJ: Anti-
phlogistic and immunocompetent effects of acupuncture treatment in
women suffering from chronic pelvic inflammatory diseases [abstract].
Am J Chin Med 2003, 31(2):315.

Zhang RX, Lao L, Wang X, Fan A, Wang L, Ren K, Berman BM:
Electroacupuncture attenuates inflammation in a rat model [abstract].

J Altern Complement Med 2005, 11(1):135.

Zijlstra FJ, Van Den Berg-De Lange |, Huygen FJPM, Klein J: Anti-
inflammatory actions of acupuncture. Mediators of Inflammation 2003,
12(2):59-69.

Ceccherelli F, Gagliardi G, Visentin R, Sandona F, Casale R, Giron G: The
effects of parachlorophenylalanine and naloxone on acupuncture and
electroacupuncture modulation of capsaicin-induced neurogenic edema
in the rat hind paw. A controlled blind study [abstract]. Clin Exp
Rheumatol 1999, 17(6):655.

Wang TT, Yuan Y, Kang Y, Yuan WL, Zhang HT, Wu LY, Feng ZT: 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, 382(3):236-41.

Wang XY, Li XL, Hong SQ, Xi-Yang YB, Wang TH: Electroacupuncture
induced spinal plasticity is linked to multiple gene expressions in dorsal
root deafferented rats. J Mol Neurosci 2009, 37(2):97-110, Epub 2008 Jun
26.

Sumano H, Mateos G: The use of acupuncture-like electrical stimulation
for wound healing of lesions unresponsive to conventional treatment
[abstract]. American Journal of Acupuncture 1999, 27(1-2):5.

Di Bernando N, Crisafulli A, Gemelli F, Ferlazzo F, Cucinotta E, Foti A:
Experimental research on the effect of electro-acupuncture on
reparative processes [abstract]. Minerva Med 1980, 71(51):3709.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

Page 6 of 6

Uema D, Orlandi D, Freitas RR, Rodgério T, Yamamura Y, Tabosa AF: Effect
of eletroacupuncture on DU-14 (Dazhui), DU-2 (Yaoshu), and Liv-13
(Zhangmen) on the survival of Wistar rats’ dorsal skin flaps. J Burn Care
Res 2008, 29(2):353-7.

Hendrickson D, Virgin J: Factors that Affect Equine Wound Repair. Vet Clin
Equine Pract 2005, 21:33-44.

Nelson RW, Delaney SJ, Elliott DA: Disorders of Metabolism. In Small
Animal Internal Medicine. Edited by: Nelson RW, Couto CG. Philadelphia,
USA; , 4 2008:854.

LeBars D, Dickenson AH, Besson JM: Diffuse noxious inhibitory controls. I.
Effects on dorsal horn convergent neurons in the rat. Il. Lack of effect
on nonconvergent neurons, supraspinal involvement and theoretical
implications. Pain 1979, 6:283-327.

Debreceni L: Chemical releases associated with acupuncture and electric
stimulation. Crit Rev Phys Rehabil Med 1993, 5:247-275.

Helms JM: Acupuncture energetics: A clinical approach for physicians Medical
Acupuncture Publishers, Berkeley, CA, USA 1995.

Cho ZH, Oleson TD, Alimi D, Niemtzow RC: Acupuncure: The search for
biologic evidence with functional magnetic resonance imaging and
positron emission tomography techniques. J Altern Complement Med
2002, 8:399-401.

Cho ZH, Son YD, Han JY, Wong EK, Kang CK, Kim KY, Kim HK, Lee BY,

Yim YK, Kim KH: fMRI neurophysiological evidence of acupuncture
mechanisms. Med Acupuncture 2002, 14:16-22.

Cassu RN, Luna SPL, Clark RMO, Kronka SN: Electroacupuncture analgesia
in dogs: is there a difference between uni- and bi-lateral stimulation?
Veterinary Anaesthesia and Analgesia 2008, 35:52-61.

Vincent C, Lewith G: Placebo controls for acupuncture studies. Journal of
the Royal Society of Medicine 1995, 88:199-202.

Moffet HH: Sham acupuncture may be as efficacious as true
acupuncture: A systematic review of clinical trials. J Altern Complement
Med 2009, 15:213-216.

Witt CM, Jena S, Selim D, Brinkhaus B, Reinhold T, Wruck K, et al: Pragmatic
randomized trial evaluating the clinical and economic effectiveness of
acupuncture for chronic low back pain. Am J Epidemiol 2006, 164:487-496.
Cherkin DC, Sherman KJ, Avins AL, Erro JH, Ichikawa L, Barlow WE, et al: A
Randomized Trial Comparing Acupuncture, Simulated Acupuncture, and
Usual Care for Chronic Low Back Pain. Arch Intern Med 2009, 169:858-866.
Mukherjee PK, Verpoorte R, Suresh B: Evaluation of in-vivo wound healing
activity of Hypericum patunum (Family: Hypericaceae) leaf extract on
different wound model in rats. Journal of Ethnopharmacology 2000,
70:315-321.

Rashed AN, Afifi FU, Disi AM: Simple evaluation of the wound healing
activity of a crude extract of Portulaca oleracea L. (growing in Jordan) in
Mus musculus IVI-1. Journal of Ethnopharmacology 2003, 88:131-136.

Han D, Hee-Young K, Hye-Jung L, Insop S, Dae-Hyun H: Wound healing
activity of Gamma-Aminobutyric Acid (GABA) in rats. J Microbiol
Biotechnol 2007, 17(10):1661-1669.

doi:10.1186/1751-0147-52-57

Cite this article as: Saarto et al: Effect of a single acupuncture
treatment on surgical wound healing in dogs: a randomized, single
blinded, controlled pilot study. Acta Veterinaria Scandinavica 2010 52:57.

Submit your next manuscript to BioMed Central
and take full advantage of:

e Convenient online submission

* Thorough peer review

¢ No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

¢ Research which is freely available for redistribution

Submit your manuscript at
www.biomedcentral.com/submit

( BioMed Central



http://www.ncbi.nlm.nih.gov/pubmed/10583612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10583612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10583612?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15750371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15750371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15750371?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8791904?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8791904?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/8791904?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15688689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15688689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15688689?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12856870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12856870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12856870?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15750372?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12775355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12775355?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10609063?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10609063?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10609063?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10609063?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15925097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15925097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15925097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15925097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15925097?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18581269?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18581269?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18581269?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10513093?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10513093?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10513093?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7231749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7231749?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18354293?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18354293?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18354293?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/460935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/460935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/460935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/460935?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12230898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12230898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12230898?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17696972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17696972?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/7745565?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19250001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19250001?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16798792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16798792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16798792?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19433697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19433697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19433697?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10837993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10837993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/10837993?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963132?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18156782?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18156782?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Authors' information
	Competing interests
	References

