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ABSTRACT

Background: Mastectomy, a procedure with high pain stimulation, is the treatment of choice for bitches with breast cancer. 
Tumescent anaesthesia is widely used for transoperative and postoperative analgesia in bitches submitted to mastectomy, 
because facilitates tissue divulsion, also contributing significantly for the rapid recovery of patients. Although, there is no 
consensus as to which local anesthetic to use and at what concentration it should be used. Herein was investigated which 
local anesthetics, lidocaine or ropivacaine, when used in tumescent solutions, could provide a more lasting analgesic effect 
in the postoperative period in bitches submitted to radical unilateral mastectomy.
Materials, Methods & Results: Sixteen bitches were sedated with chlorpromazine (0.3 mg/kg) and meperidine (3 mg/kg) 
followed by anesthesia with propofol and isofluorane. Then, bitches were randomly assigned to two groups (n= 8 each): LG 
group, infused with 15 mL/kg of tumescence solution containing 0.1% lidocaine; and RG group, infused with 15 mL/kg 
of tumescence solution with 0.1% ropivacaine. The study was conducted in a double-blind fashion. Control group did not 
include, because the patients would be submitted to severe or unbearable pain, according to the short-form of the Glasgow 
pain Scale (CMPS-SF). The heart (HR) and respiratory (ƒ) rates, and systolic blood pressure (SBP) were measured in the 
pre-operative period and immediately after extubation (Mextub) and at 0.5 h, 1 h, 2 h, 4 h, 8 h, and 12 h after the extuba-
tion. Analgesic efficacy was assessed using the CMPS-SF and von Frey filaments. Both groups showed higher means for 
HR at 0.5 h (167 ± 7 in LG; 170 ± 7 in RG) than at 4 h (117 ± 7 in LG; 120 ± 7 in RG). CMPS-SF revealed higher medi-
ans (P = 0.038) at the Mextub and 12 h time points for the LG [5 (3-6) and 1 (0-2)] than for the RG [5 (2-5) and 0 (0-1)]. 
Discussion: Pain was excluded as a possible explanation for the difference presented for HR in both groups because, 
moderate pain is considered when more than two cardiorespiratory parameters show an increase of at least 20% in relation 
to baseline values, which did not occur in this study. Indeed, most animals were walking at 0.5 h after extubation and, in 
many cases, this occurred before the collection of data for the postoperative period. This may have influenced the results 
since exercise releases catecholamines and increases HR. Moreover at 4 h after extubation, most animals were asleep. 
As metabolism decreases during sleep, expected that HR would also decrease and that was indeed the case. Regarding 
CMPS-SF, the way the patients walks was the item that most contributed to the high score found for the Mextub time point 
because it’s impossible to be performed seconds after extubation. As the reluctance to move occurred only immediately 
after extubation, the values obtained at the Mextub time point are more likely to be due to an anesthetic residual effect 
and not to the pain stimulus itself. When the groups were compared, the median values obtained at the LG were greater 
than RG at the Mextub and 12 h postoperative time points.  There was no need for analgesic rescue differing from those in 
literature that reported the need for analgesic rescue in 50% of the animals. Those study established a CMPS-SF score of 
3.3 as indicative for analgesic rescue whereas our research established a score of 7. Tumescence solutions with lidocaine 
or ropivacaine provide equivalent postoperative analgesia for at least 12 h.
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INTRODUCTION

Breast tumor is the most common neoplasm in 
dogs, affecting between 36.3 and 50% of the canine 
population over 6 years of age. The disease requires 
the excision of the entire mammary chain in order 
to provide a better chance of cure [10,11,27]. This 
surgery is a highly invasive and painful procedure, 
which requires the use of methods to control pain and 
bleeding during the transoperative period [8], which is 
done by associating general inhalation anesthesia with 
locoregional anesthesia.

Postoperative analgesia is of paramount im-
portance, as catecholamines and cortisol are released 
in painful processes, thus leading to peripheral va-
soconstriction, tissue hypoxia, immunosuppression, 
gluconeogenesis, and protein catabolism, all of which 
further slow tissue repair and, consequently, the recov-
ery of patients [19,20,29,30].

The Tumescent anaesthesia technique besides 
guarantee transoperative and postoperative analgesia 
also reduces surgical bleeding and facilitates tissue 
divulsion [8,12]. Although these benefits are known, 
there is no consensus among the scientific community 
as to which local anesthetic to use and at what con-
centration it should be used. Indeed, there are reports 
of using lidocaine (the most commonly used local an-
esthetic) between 0.32% and 0,08% [1,3,8,13,16,31], 
and studies exploring ropivacaine (shorter latency and 
a longer duration of action than lidocaine) 0.1% and 
0.05% [2,5,16].

The aim of this study was to determine which 
local anesthetic, lidocaine or ropivacaine, when used 
in tumescent solutions, would provide a more lasting 
analgesic effect in the postoperative period of bitches 
submitted to radical unilateral mastectomy.

MATERIALS AND METHODS

Animals

Sixteen dogs with breast cancer were included, 
without racial standardization, aged over seven years, 
weighing between 4 and 20 kg, and classified as ASA 
I or II according to the criteria established by the 
American Society of Anesthesiologists. The patients 
underwent preoperative examinations, such as basic 
physical examination, laboratory tests involving blood 
count, serum creatinine, and alanine aminotransferase. 
Electrocardiogram evaluation and metastasis research 

by means of chest radiography in three projections (lat-
eral right, lateral left, and ventro-dorsal) and abdominal 
ultrasound were also performed. Only patients without 
comorbidities, such as lung metastasis or abdominal 
cavity, advanced cardiomyopathy, nephropathy, among 
other conditions, were included in the study.

The dogs were randomly assigned to two 
groups of 8 animals each: the lidocaine group (LG) that 
received tumescent solutions with 0.1% lidocaine and 
the ropivacaine group (RG) that received 0.1% ropi-
vacaine.  The study was conducted in a double-blind 
fashion. Control group was not included in the present 
study, using a placebo instead of tumescent solution, 
because the patients would be submitted to severe 
(above 13 points) or unbearable (above 19 points) pain, 
according to the short-form of the Glasgow pain Scale 
(CMPS-SF) [24]. 

Preparation of solutions

To prepare the tumescence solution of 0.1% 
lidocaine, 12.5 mL from a flask containing 250 mL 
of lactated ringer solution was removed, previously 
cooled to 8 - 12°C, and then added 12.5 mL of 2% 
lidocaine without vasoconstrictor (Lidocaine hydro-
chloride 2%)1 plus 0.5 mL of adrenaline (Adren®)2. 

To prepare the tumescence solution of 0.1% 
ropivacaine, 25 mL from a flask containing 250 mL 
of lactated ringer solution was removed, previously 
cooled to 8 - 12°C, and then added 25 mL of 1% ropi-
vacaine without vasoconstrictor (Ropi® 1%)3 plus 0.5 
mL of adrenaline2.

Experimental design

Before the surgical procedure, patients were 
subjected to an 8-hour fast without water deprivation 
[4].

Baseline measurements of heart rate (HR), 
respiratory rate (ƒ) and systolic blood pressure (SBP) 
occurred before the sedation of animals.  Then, pre-
anesthetic medication using chlorpromazine (Chlor-
promazine Hydrochloride - 0.3 mg/kg)1 in association 
with meperidine (Pethidine Hydrochloride - 3 mg/kg)4 

was administered intramuscularly. 
After 20 min, sedation was established, and 

catheterization of the cephalic vein was performed. 
Anesthetic induction was performed with propofol 
(Propovan®)3 using a sufficient amount to allow 
orotracheal intubation. Then the orotracheal tube was 
connected to the inhalation anesthesia machine (SAT 
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500-K)5 to maintain the anesthesia of patients with 
isofluorane (Isoforine®)3, using a calibrated vapor-
izer, under spontaneous ventilation. Isofluorane was 
administered at a concentration sufficient to maintain 
the animal in Plan 2 of the third stage, respecting the 
parameters established by Guedel and modified by 
Massone [23]. A mixture of oxygen and compressed 
air was used as diluent, thus providing the animals with 
an inspired oxygen fraction (FiO

2
) of 0.6.

The bitches were placed in the supine position 
on an active thermal mattress and the tumescent solu-
tion was applied to the subcutaneous tissue, with the 
aid of a Klein cannula (Klein needle for syringe 20 
mL / 20 cm)6, at a fixed volume of 15 mL / kg. Using 
a scalpel blade number 24, a small incision was made 
below the third breast to allow the introduction of the 
instrument, which has a blunt tip. Then, half the volume 
of the solution was infused towards the cranial breasts 
through this opening while the other half was infused 
towards the caudal breasts. To avoid contamination, 
the anesthetic solution intended for tumescence was 
administered following guidelines [21]. Mastectomy 
started 30 min after the administration of the tumescent 
solution.

During the transoperative period, patients were 
monitored with the aid of a multiparametric monitor 
(DX-2020D-C)7, by positioning electrodes and sensors.

The administration of the inhalation anesthetic 
was interrupted at the end of the surgeries. The patients’ 
extubation time was observed before animals were 
transferred to the recovery room and the evaluations 
of the postoperative period initiated. Measurements of 
cardiorespiratory parameters and pain scores occurred 
immediately after extubation (Mextub) and 30 min (0.5 
h), 1 h, 2 h, 4 h, 8 h, and 12 h after extubation. HR, ƒ, 
and SBP using the vascular doppler ultrasonic device 
(DV 610)8 were measured. Pain score evaluation was 
performed using the short-form Glasgow Composite 
Measure Pain Scale (CMPS-SF) [25,26] and von Frey 
filaments [1], as described below.

The CMPS-SF scale ranges from zero to 24. 
The higher the score, the greater the patient’s pain. 
The evaluation of the mechanical nociceptive thresh-
old with von Frey filaments was performed with the 
patients in the supine position, always starting with the 
thinner filament (number 1), pressing on the cutaneous 
region throughout the operated extension, always at 0.5 
and 2 cm from the edge of the wound, on both sides. 

Pain response was considered positive when vocaliza-
tion, contraction of the abdominal muscles, movement 
of the head towards the pressed site, and hostility 
reactions such as attempts to bite, growl, howl, cry, 
scream or sudden movements were observed. When a 
positive response was detected, the filament number 
was recorded, as well as the time when it occurred. 
When a positive response to pain was not obtained 
with the thinner filament, the filament was replaced 
by a thicker one for further evaluation, until a positive 
response to pain or its absence was found.

If analgesic rescue were needed, methadone 
hydrochloride would be injected intramuscularly

If analgesic rescue were needed, methadone 
hydrochloride (Mytedom® - 0.2 mg/kg)3 would be in-
jected intramuscularly. The need for analgesic rescue 
was identified when the CMPS-SF scale was equal to 
or greater than 7, as described previously [24]: scores 
0-6 considered as mild pain, 7-12 indicated moderate 
pain, 13-18 severe pain, and 19-24 unbearable pain. 
Tramadol hydrochloride (Tramadon®)3 was adminis-
tered subcutaneously at a dose of 2 mg/kg in all animals 
at the final time point (12 h), even in the absence of 
signs of pain.

Statistical analysis

The continuous quantitative variables studied 
(HR, SBP, and ƒ) were evaluated by analysis of vari-
ance (ANOVA) and those showing significant differ-
ences in the means were compared by the Tukey test at 
the significance level of 5% (P ≤ 0.05). For categorical 
variables (pain assessment using the CMPS-SF and von 
Frey filaments), the Kruskal-Wallis and Mann-Whitney 
test (nonparametric) was used. Differences between the 
medians were considered significant when P ≤ 0.05.

RESULTS

There was no statistical difference (P < 0.05) 
regarding the HR variable between the groups LG and 
RG, but it was noted that 30 min (0.5 h) after extuba-
tion, both groups presented means higher than the 
other time points. Regarding the LG, the means found 
for HR at 0.5 h (167 ± 7) after extubation was greater 
than the measurements taken at 4 h (117 ± 7) and 12 h 
(126 ± 7). Regarding the RG, the means for HR at 0.5 
h (170 ± 7) after extubation was greater measurements 
at 2 h (118 ± 7), 4 h (121 ± 7) and 8 h (132 ± 7) after 
extubation (Table 1).
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There were no statistical differences (P > 0.05) 
between groups in SBP and respiratory rate (Table 1).

Assessment of pain using the CMPS-SF re-
vealed that the medians for the Mextub time point were 
higher than all the other postoperative time points for 
both groups. When the groups were compared, the 
median values (P = 0.038) obtained  at the LG (5 [3 

- 6] and 1 [0 - 2]) were greater than RG (5 [2 - 5] and 
0 [0 - 1]) at the Mextub and 12h postoperative time 
points (Table 2). 

Regarding pain assessment with von Frey’s 
filaments, no statistical differences (P > 0.05) was 
found between LG and RG groups nor between the 
time points within the groups (Table 2).

Table 1. Mean values and standard deviation of the variables heart rate (HR), systolic blood pressure (SBP), and respiratory rate (ƒ), in the pre- and 
post-operative periods of bitches submitted to radical unilateral mastectomy, under general inhalation anesthesia, in association with tumescent solutions 
containing 0.1% lidocaine (LG) or 0.1% ropivacaine (RG). 

Variable
HR (bpm) SBP (mmHg) ƒ (mpm)

Group Group Group

Time points LG RG LG RG LG RG

Baseline

Mextub

0.5h

1h

2h

4h

8h

12h

142 ± 7ab

142 ± 7ab

167 ± 7a

156 ± 7ac

137 ± 7ab

117 ± 7b

132 ± 7ab

126 ± 7bc

150 ± 7ab

146 ± 7ab

170 ± 7a

141 ± 7ab

118 ± 7b

121 ± 7b

132 ± 7b

133 ± 7ab

115 ± 7.94

110 ± 8

119 ± 6.78

116 ± 7.34

124 ± 7.34

135 ± 6.78

147 ± 6.78

129 ± 6.78

135 ± 8.71

121 ± 6.78

120 ± 7.28

119 ± 7.28

127 ± 6.78

131 ± 6.78

134 ± 6.78

141 ± 6.78

27 ± 5

42 ± 6

35 ± 5

31 ± 5

34 ± 5

33 ± 5

31 ± 5

34 ± 5

35 ± 5

33 ± 6

35 ± 5

34 ± 5

39 ± 6

41 ± 5

42 ± 6

43 ± 5

Baseline: before the pre-anesthetic medication; Mextub: immediately after extubation; 30 min (0.5 h), 1 h, 2 h, 4 h, 8 h, and 12 h after extubation. Means 
followed by different lower case letters in the columns indicate significant differences at P < 0.05.

Table 2. Medians and  first and third quartile of the total sum of points of the pain score, assessed by the short-form of the Glasgow 
pain Scale  (CMPS-SF) and the strength, in grams (g), exerted by the von Frey filaments, during the postoperative period of bitches 
submitted to radical unilateral mastectomy, under general inhalation anesthesia in association with tumescence solutions containing 
0.1% lidocaine (LG) or 0.1% ropivacaine (RG). 

Variable
CMPS-SF von Frey Filaments

Group Group

Time points LG RG LG RG

Mextub 5 [3 - 6]Aa 5 [2 - 5]Ba 65 [65 - 65] 65 [65 - 65]

0.5 h 1 [0 - 3]b 1 [0 - 5]b 65 [65 - 65] 65 [28 - 65]

1 h 1 [0 - 2]b 1 [0 - 1]b 65 [65 - 65] 65 [65 - 65]

2 h 1 [0 - 1]b 1 [0 - 3]b 65 [65 - 65] 65 [28 - 65]

4 h 1 [0 - 2]b 1 [0 - 2]b 65 [10 - 65] 65 [28 - 65]

8 h 1 [0 - 2]b 1 [0 - 3]b 65 [8 - 65] 65 [20 - 65]

12 h 1 [0 - 2]Ab 0 [0 - 1]Bb 65 [20 - 65] 65 [10 - 65]

Mextub: Immediately after extubation; 30 min (0.5 h), 1 h, 2 h, 4 h, 8 h, and 12 h after extubation.Medians followed by different capital letters in the lines 
differ from each other according to the Mann-Whitney test, P < 0.05. Medians followed by different lowercase letters in the columns indicate significant 
differences from each other by the Kruskall-Wallis test at P < 0.05.

DISCUSSION

Regarding HR, pain was excluded as a pos-
sible explanation of higher means at 30 min (0.5 h) 
after extubation in both groups because, according to 
other studies [15], moderate pain is considered when 
more than two cardiorespiratory parameters show an 

increase of at least 20% in relation to baseline values, 
which did not occur in this study. In addition, analgesic 
rescue, based on the CMPS-SF results, did not present a 
score suggestive of pain 30 min (0.5 h) after extubation 
in both LG and RG groups (Table 2). A more likely 
explanation came from the analysis of individual pa-
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tients. Indeed, most animals were walking at 0.5 h after 
extubation and, in many cases, this occurred before the 
collection of data for the postoperative period. This 
may have influenced the results since exercise releases 
catecholamines and increases HR [17].

At 4 h after extubation, most animals were 
asleep. As metabolism decreases during sleep [18], it 
was expected that HR would also decrease and that was 
indeed the case (Table 1).  The means obtained for SBP 
in both LG and RG (Table 1) were within the values 
considered normal for adult dogs [6], reinforcing the 
analgesic properties of the tumescence solutions used 
in this study.  Although respiratory depression during 
the postoperative period following the use of opioids 
[22] and isofluorane [7] is not uncommon, this condi-
tion was not observed since the means for ƒ measure-
ments obtained for both groups (Table 1) were within 
the reference values for dogs [14].

Evaluation of the pain score with the CMPS-SF 
is simple and allows the evaluator to quickly become 
familiar with the evaluation method [26]. Compared to 
other scales, the CMPS-SF is more sensitive regarding 
the need for analgesic rescue during the postoperative 
period of mastectomies; thus, eventual inexperience 
of the evaluator does not compromise the quality of 
the evaluations [9]. 

The item that most contributed to the CMPS-
SF high score found for the Mextub time point was 
the “B-III”, which assesses the way the patient walks 
(impossible to be performed seconds after extubation). 
Indeed, it is known that sedation alters some behavioral 
manifestations, such as walking, thus making it difficult 
to differentiate whether the absence of movement is due to 
pain or sedation [28]. As the reluctance to move occurred 
immediately after extubation and, since the patients were 
walking normally without having performed analgesic 
rescue at the time of 0.5 h, the values obtained at the 
Mextub time point are more likely to be due to an anes-
thetic residual effect and not to the pain stimulus itself. 

None of the pain scores obtained indicated the 
need for analgesic rescue (Table 2). These results differ 
from those reported by researchers who also compared 
tumescent solutions with the same local anesthetics 
tested herein, albeit at different concentrations (0.32% 
lidocaine and 0.1% ropivacaine) [16]. They reported 
the need for analgesic rescue in 50% of the animals 
of each anesthetic group at CMPS-SF score of 3.3 
whereas our research established a score of 7 as indica-

tive for analgesic rescue. Studies in bitches submitted 
to mastectomy and using tumescent solutions with 
0.32% lidocaine [1] and 0.05% or 0.1% ropivacaine 
[2] reported painful sensitivity and need for analgesic 
rescue 7 hours after administration of the solutions. It 
is difficult to compare their results with those presented 
herein as they also used in their analyzes the data of 
bitches submitted to bilateral mastectomy, a procedure 
that is more painful than unilateral mastectomy.

Our results regarding pain assessment with von 
Frey’s filaments (Table 2) corroborate the findings of 
Abimussi [1], who evaluated the return of skin sensitiv-
ity of patients using a tumescent solution with lidocaine 
0.32% and ropivacaine 0.1% or 0.05%. Moreover, 
response to painful stimuli was not observed in any of 
the filaments (including the number 15, which is the 
thickest and corresponds to 65 g of strength) at 12 h 
after extubation (Table 2). However, our results differ 
from the data presented by other researchers because 
they observed patients’ sensitivity to von Frey filaments 
7 h after using the tumescent solution containing ropi-
vacaine 0.1% or 0.05% [2].

Although there is no statistical difference in 
the CMPS-SF between the groups, the solution with 
ropivacaine tended to contribute to a lower degree of 
sedation soon after extubation and a longer duration 
of the analgesic effect in the postoperative period than 
the solution with lidocaine.

CONCLUSION

Both tumescence solutions tested herein, with 
0.1% lidocaine and the 0.1% ropivacaine, provide 
postoperative analgesia for at least 12 h and are use-
ful as adjuvants to general inhalation anesthesia in 
mastectomies of bitches.
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