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ABsTRACT
PROPOsE: To compare the postoperative analgesic effects of electroacupuncture, morphine or sham acupuncture in dogs undergoing 
mastectomy. 
METHOds: Thirty client-owed dogs undergoing to mastectomy were randomly assigned to three groups of 10 animals each and received 
either morphine (T-M), the electroacupuncture (T-EA) or sham procedure (T-Sham). Pre-anesthetic medication was acepromazine (0.05 
mg kg-1, IM). Anesthesia was induced with propofol (4 to 5 mg kg-1, IV) and maintained with isoflurane. Postoperatively pain degree was 
assessed using a numerical rating scale. Dogs were scored at 1, 3, 6 and 12 hours post-extubation. If the pain score was ≥6, supplemental 
morphine was administered. Serum cortisol concentration was measured before pre-anesthetic medication, at 45 minutes after the 
anesthetic induction, and at 1, 3 and 6 hours post-extubation. 
REsuLTs: The pain score did not differ among the treatments, but rescue analgesia was lower in the T-EA group (2 of 10 dogs), when 
compared with T-Sham (6 of 10 dogs) and T-M (6 of 10 dogs) groups. Serum cortisol concentration did not differ among the treatments. 
CONCLusION: Electroacupuncture reduces the postoperative analgesic requirement and promotes satisfactory analgesia in dogs 
undergoing mastectomy.
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REsuMO
OBJETIVO: Comparar o efeito analgésico pós-operatório mediado pela aplicação de morfina, eletroacupuntura ou pontos falsos de 
acupuntura em cadelas submetidas à mastectomia. 
MéTOdOs: Trinta cadelas encaminhadas para mastectomia foram aleatoriamente distribuídas em três grupos de dez animais cada, 
sendo tratadas com morfina (T-M), eletroacupuntura (T-EA) ou pontos falsos de acupuntura (T-sham). A medicação pré-anestésica 
(MPA) foi realizada com acepromazina (0,05 mg kg-1, IM), seguindo-se a indução e manutenção anestésica com propofol (4 a 5 mg 
kg-1, IV) e isofluorano, respectivamente. O grau de analgesia foi avaliado 1, 3, 6 e 12 horas após a extubação traqueal, empregando-
se a escala descritiva numérica. Animais, cujos escores foram ≥6 receberam analgesia de resgate com morfina (0,5 mg kg-1, IM). A 
concentração sérica de cortisol foi avaliada antes da MPA, aos 45 minutos após a indução anestésica e 1, 3 e 6 horas após a extubação 
traqueal. REsuLTAdOs: O escore de dor não variou entre os tratamentos, porém a analgesia resgate foi menos frequente no T-EA (2 
de 10 animais), em relação ao T-sham (6 de 10 animais) e ao T-M (6 de 10 animais). 
CONCLusãO: A eletroacupuntura reduz o requerimento analgésico pós-operatório e confere analgesia satisfatória em cadelas 
submetidas à mastectomia.
descritores: Eletroacupuntura. Analgésicos Opioides. Mastectomia. Cães.
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Introduction

A mastectomy is an extensive and invasive procedure 
that results in inflammation, edema, and moderate to severe 
postoperative pain1, which are usually treated with non-steroidal 
anti-inflammatory (NSAID) drugs and opiates2. Furthermore, 
it should be noted that many patients who are referred for 
mastectomies are advanced in age, which can increase the adverse 
effects of conventional drugs used in analgesic therapy3.

In light of these factors, the use of complementary 
techniques that allow a reduction in the dosage of conventional 
analgesics is highly valuable because it can lower the incidence 
of possible adverse effects. Several trials have demonstrated 
that patients receiving acupuncture prior to surgery have a lower 
level of pain, reduced opioide requirement, a lower incidence of 
postoperative nausea and vomiting and lower sympatho-adrenal 
responses4-7. 

The objective of this study was to compare the 
postoperative analgesic effects mediated by the application of 
morphine, electroacupuncture, and false acupuncture points in 
female dogs undergoing mastectomies.

Methods

Thirty female, cross-breed dogs that weighed between 11 
and 16 kg that were elected to undergo mastectomy procedures 
were evaluated. The exclusion criteria were renal or hepatic 
dysfunction according to laboratory tests (serum urea, creatinine, 
alanine aminotransferase, aspartate aminotransferase and alkaline 
phosphatase), severe cardiac changes diagnosed with chest X-rays, 
or the presence of pulmonary metastases identified by chest 
X-ray. The study was approved by the Oeste Paulista University 
Institutional Animal Research Ethical Committee and permission 
for participation of each dog was obtained from de owner. 

After 12 hours-food and 3 hours-water fast, all of the 
animals underwent the same anesthetic protocol. Pre-anesthetic 
medication was intramuscular (IM) acepromazine (0.05 mg/kg). 
Thirty minutes later, the animals were randomly assigned to three 
treatment groups with 10 animals in each group. For the T-M group, 
morphine (0.5 mg/kg, IM) was simultaneously administered with 
acepromazine. For the T-EA group, electroacupuncture was applied 
at stomach 36 (ST36), spleen 6 (SP6) and gall bladder 34 (GB34), 
bilaterally. The T-Sham group received similar treatment to that 
described for the T-EA group; however, the needles were inserted 
into false acupuncture points, without electrical stimulation. The 
Tsu-san-li (ST36) acupoint is located 3 cun (1 cun = width of the 

last rib) distal to the lateral head of the fibula. The acupoint Yang-
ling-chuan (GB 34) is located between the proximal insertion of 
tibia and fibula and the acupoint San-yin-chiao (SP 6) is located 3 
cun proximal to the medial malleolus, at the caudal border of the 
tibia, close to the saphenous vein. The false points were selected in 
areas close to the real points, making sure that they were not points 
of other principal meridians. According to that, the false ST36, 
GB34 and SP6 points were located in the longus digital extensor 
and deep digital flexor muscles and caudal border of the Achilles 
tendon respectively8. 

Electrostimulation (Sikuro) was applied 20 minutes 
before the anesthetic induction and was maintained throughout 
the surgical procedure. The 30x0.25 needles were introduced in 
the above points and the electrodes were attached to the body of 
the needles. An alternating square wave dense/disperse 0.2 ms (2-
200Hz) electrical stimulus was used. The same electrical source 
of stimulation was used for the points GB34 and SP6 at one side, 
other source for the other side, and another source was used for 
bilateral stimulation of ST36 acupoints. The EA equipment was 
turned on and the intensity of the electrical stimulus started from 
zero and increased slowly until the animals showed signs of 
discomfort and presence of twitching.

After 20 minutes of the onset of the different treatments, 
the cephalic vein was catheterized for an anesthetic induction with 
propofol (4 to 5 mg/kg, IV) Orotracheal intubation was performed 
and maintenance of anesthesia established with isoflurane in 
100% oxygen in a small animal rebreathing circuit (Takaoka). 
Fluid therapy with lactated Ringer’s solution (5 to 10 mL/kg/ h) 
was maintained during the entire surgical procedure. Five minutes 
before the surgical incision, meloxicam (0.2 mg/kg, IV) was 
administered.

The degree of postoperative analgesia was evaluated 
at 1, 3, 6 and 12 hours post-extubation. The numerical pain 
scoring system (Table 1) was adapted from previously published 
systems9-11 which included relative increase in heart rate (measured 
by auscultation), respiratory rate and non-invasive arterial blood 
pressure (measured by Doppler method), salivary secretion, 
pupillary diameter changes, vocalization, degree of agitation, body 
position and response to palpation of the surgical site.  All of the 
animals that obtained scores equal to or above 6 received rescue 
analgesia with morphine (0.5 mg/kg, IM). The total number of 
morphine doses and their intervals were recorded. The pain score 
was tabulated independently by to persons that were blinded to the 
treatment group.
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Venous blood samples were collect from de jugular vein 
for the measurement of cortisol before pre-anesthetic medication 
(T-1), at 45 minutes after the anesthetic induction (T0), and at 1 
(T1), 3 (T3) and 6 (T6) hours after the tracheal extubation. Serum 
samples were stored at -70°C (-158°F) and analyzed within 12 
months after collection. Measurement was performed using a solid 
phase radio-immunoassay (Coat-A-Count Cortisol - DPC).

The occurrence of adverse effects such as nausea, 
vomiting, tremors, excitement and drooling were also recorded. 

Data were recorded as mean±SD. Statistical was 
performed using analysis of variance with the F test followed by 

Tukey’s test using Graphpad software,  to investigate differences 
between treatments at each time, differences in time for each 
treatment, and interaction between treatment and time. A p-value 
less than 0.05 was considered significant. 

Results

The three treatments were comparable in terms of 
demographic data (Table 2). There were no significant differences 
in pain scores among the groups at any time. Compared with 
findings at 3 and 6 hours and at 12 hours after extubation, pain 

Observation Criteria score 
</= 10% above preoperative value 0 
11% - 30% above preoperative value 1 
31% - 50% above preoperative value 2 

 Heart rate 
 

> 50% above preoperative value 3 
</= 10% above preoperative value 0 
11% - 30% above preoperative value 1 

31% - 50% above preoperative value 2 
 Respiratory rate 
 

> 50% above preoperative value 3 

 Arterial blood pressure 
 

</= 10% above preoperative value 
11% - 30% above preoperative value 
31% - 50% above preoperative value 
> 50% above preoperative value 

0 
1 
2 
3 

Normal 0 
Salivation Above normal 1 

No 0 
Mydriasis Yes 1 

Quiet 0 
Crying, responds to calming attempts 1 Vocalization 
Crying no response 2 
Asleep or calm 0 

Agitation Mild agitation 
Moderate agitation 

1 
2 

Severe agitation 
Sternal and relaxed 

0 
1 

Body position Protecting the incision site, including lateral and fetal position 2 

No response 0 
Mild response, looks at incision site 1 
Turns head for the incision site, mild vocalization 2 

Response to palpation  
of the incision site 

Turns head with intention to bite, severe vocalization 3 
 

TABLE 1 - Criteria used for scoring postoperative pain in dogs.
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scores were significantly (P<0.05) increased at 1 hour after 
extubation in T-sham and T-M treatment group, respectively.  
There was no change in pain scores in the T-EA group when the 
moments were compared (Figure 1).

TABLE 2 - Demographic and perioperative data (mean 
±SD).

FIGuRE 1 - Mean±SD pain scores in dogs treated with morphine (T-M), 
electroacupuncture (T-EA) or sham acupuncture (T-Sham) at each time 
period after tracheal extubation. 
*Significant increase (P<0.05) when compared with 12 hours post-
extubation. #Significant increase (P<0.05) when compared with 3 and 6 
hours after tracheal extubation.

Rescue analgesia was administered at 1 hour after 
extubation to 2 dogs that received EA treatment (T-EA); at 1, 3 
and 6 hours after extubation to 6 dogs that received morphine 
treatment (T-M); and at 1 and 3 hours after extubation to 6 dogs 
that received sham treatment (T-Sham) (Figure 2).

FIGuRE 2 – Number of dogs that required rescue analgesia at various 
times after tracheal extubation.

Serum cortisol did not change among the treatments at 
any time. Compared with baseline data (T-1) and with findings at 
6 hours (T6) after extubation, serum cortisol in all groups were 
significantly (P<0.05) increased at 1 hour after extubation (T1) 
(Figure 3).

Undesirable side effects were not observed in any of the 
dogs.

FIGuRE 3 - Mean±SD serum cortisol concentration in dogs treated 
with morphine (T-M), electroacupuncture (T-EA) or sham acupuncture 
(T-Sham). T-1, before pre-anesthetic medication; T0, 45 minutes after 
anesthetic induction; T1, 1 hour; T3, 3 hours; T6, 6 hours after tracheal 
extubation.
*Significant increase (P<0.05) when compared with T-1 and T6.

discussion

The results of human studies4-6 have indicated a decreased 
need for postoperative analgesics in patients treated with 
electoacupuncture before and/or during the surgical procedure. 
Similar results were observed in the present study. We observed 
less of a demand for supplementary post-operative analgesics in 
animals treated with electroacupuncture.

In the first hour of postoperative evaluation, the need for 
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Type of mastectomy (dog number)
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#
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rescue analgesia was more evident in the animals treated with false 
acupuncture points compared to those treated with morphine or 
EA. Therefore, this treatment was less efficient than the others in 
inhibiting the nociceptive surgical response, demonstrating that 
it is necessary to stimulate specific points to obtain an analgesic 
effect, which has been described by other authors4,12. However, 
it is important to emphasize that the T-Sham animals, despite 
not having received the analgesic treatment with opiates, were 
treated with meloxicam in the preoperative period. This treatment, 
however, was not sufficient in inhibiting the immediate acute pain, 
which corroborates previous studies that have reported a greater 
analgesic efficiency of opiates in comparison to NSAID in the 
first hours following surgical trauma11,13. In the T-M group, only 
three dogs needed rescue analgesia in the first hour of evaluation, 
confirming the superior analgesic effect of this treatment due 
to the synergy resulting from the NSAID with opiates, where 
these findings are in concordance with previous results that have 
demonstrated that the analgesic effect is more pronounced with 
the use of both drugs than with either one by itself14. In contrast, 
only two of the animals treated with EA needed rescue analgesia 
during the postoperative evaluation, suggesting that this treatment 
obtained the best results in terms of the alleviation of postsurgical 
pain. 

The exact mechanism of action of acupuncture in 
the control of pain is still not completely understood5. Some 
authors8,15,16 agree with the classic “control gate” theory17, in 
which the stimulation of intradermal needles activates larger 
caliber nerve fibers (Aβ fibers) in such a way that the perception 
of pain in the spinal cord is altered, and the transmission of pain 
sensation along the thin nerves is reduced, such as through C 
fibers5. There is evidence that the EA stimulated the pain inhibition 
system in the spinal cord, the brainstem, and other areas of the 
central nervous system, such as the thalamus, the third ventricle 
of the midbrain, the diencephalon, the hypothalamus and the 
pituitary12,18. Additionally, the release of endogenous opiates, such 
as endorphins, enkephalins, and dynorphins, also contributes to 
the analgesic effect mediated by acupuncture19.

The analgesic time induced by the EA is not completely 
clear. Human studies suggest that after a preoperative session of 
the EA, the analgesic effect lasts from 2-3 hours15,20,21. However, 
in the present study, the analgesic effect mediated by the EA had 
a longer duration, confirming previous results reported for both 
humans6 and dogs22.

Many studies have led to recommendations of evaluation 
of the endocrine response as a complementary method to parametric 
and behavioral changes to measure pain in animals10,23,24. In this 

study, the baseline concentrations of cortisol in the dogs were 
similar to those observed in normal dogs (0.96 to 6.81 µg/dl) 
by radioimmunoassay method25. Whereas the EA resulted in a 
better analgesic effect with a reduction in the need for morphine 
in the postoperative period, the cortisol did not vary among the 
types of treatment. This neuroendocrine response disagrees with 
previous results in people reporting that cortisol was reduced in 
patients treated with EA in comparison to those who were not5. 
Our present results demonstrated an increase in cortisol levels 
in all treatment groups when compared to the baseline values 
in the first hour of postsurgical evaluation, where these results 
are in agreement with previous studies9,10. In the sixth hour of 
postsurgical evaluation, serum cortisol returned to the baseline 
values, showing an attenuation of the stress response over time as 
a result of both the physiological neuroendocrine modulation23 and 
the rescue analgesia with morphine provided in the postoperative 
period. This is also in accordance with results previously reported 
in dogs10.

The post-anesthetic recuperation was calm and gentle, 
without any occurrences of adverse effects, suggesting that the 
different techniques employed for analgesia did not interfere with 
the quality of post-anesthetic recuperation.

Conclusions

The stimulation of the acupoints ST36, GB34 and SP6 
provides superior analgesia when compared to the preventive 
administration of morphine and the use of false acupuncture 
points. This provides a reduced need for analgesic opiates in the 
postoperative period in dogs undergoing mastectomy.
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