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RESUMO 

 

O objetivo do presente estudo foi comparar os efeitos da infusão contínua (IC) intravenosa 

da associação de fentanil, lidocaína e cetamina (FLC) e da associação de 

dexmedetomidina, lidocaína e cetamina (DLC) nas variáveis fisiológicas e na necessidade 

de resgate analgésico pós-operatório em cadelas submetidas à mastectomia unilateral 

total. Este estudo foi um ensaio prospectivo, clínico, randomizado e cego. Vinte e nove 

cadelas receberam acepromazina 0,02 mg/kg e morfina 0,5 mg/kg como medicação pré-

anestésica e foram anestesiadas com propofol e sevoflurano. Os animais foram 

aleatoriamente divididos em dois grupos: DLC (dexmedetomidina em bolus de 1 µg/kg e 

IC de 1 µg/kg/h; lidocaína em bolus de 2 mg/kg e IC de 3 mg/kg/h; e cetamina 

em bolus de 1 mg/kg, seguido de IC de 0,6 mg/kg/h; n=14); e FLC (fentanil em bolus de 

5 µg/kg e IC de 9 µg/kg/h; lidocaína e cetamina [mesmas doses]; n=15). As avaliações 

transoperatórias foram registradas em quatro momentos: dez minutos após o final da 

instrumentação (T0); ao final do bolus dos tratamentos (T1); durante as etapas cirúrgicas 

de incisão e divulsão dos tecidos (T2); durante as etapas de aproximação dos tecidos e 

síntese da ferida cirúrgica (T3). Ambos os grupos receberam meloxicam 0,1 mg/kg como 

medicação pós-operatória. Escores de dor e necessidade de resgate analgésico com 

morfina (0,5 mg/kg, IM) foram avaliados durante 24 horas após o procedimento cirúrgico 

utilizando a forma reduzida da Escala Composta de Dor da Universidade de Glasgow. 

Comparado ao T0, houve redução significativa da frequência cardíaca em T1 (de 85 ± 25 

para 69 ± 16 bpm em FLC e de 85 ± 22 para 69 ± 18 bpm em DLC). A pressão arterial 

média foi significativamente menor no FLC, com a maior diferença em T1 (50 ± 9 mmHg 

em FLC e 96 ± 23 mmHg em DLC). A necessidade do uso de efedrina para tratar 

hipotensão foi significativamente maior no grupo FLC (67% em FLC versus 7% em 

DLC). No FLC, comparado ao T0, houve redução significativa na fração expirada de 

sevoflurano (FESEVO), sendo máxima em T3 (41%); no DLC, ocorreu redução de 24% nos 

momentos T1 e T2. No momento T3, a FESEVO no DLC foi 50% maior do que no FLC. 

No período pós-operatório, não houve diferença significativa para o número de cadelas 

que necessitou de resgate analgésico (FLC 13% versus DLC 0%). Conclui-se que um 

protocolo anestésico com morfina e meloxicam, associado à infusão transoperatória de 

DLC ou FLC forneceu antinocicepção adequada para o período transoperatório e 

proporcionou analgesia pós-operatória adequada por 24 horas. A infusão de DLC pareceu 

ser vantajosa em relação a FLC por proporcionar maior estabilidade na pressão arterial 

transoperatória. 

  

Palavras-chave: Anestesia intravenosa parcial, anestesia balanceada, tumor mamário, 

anestesiologia. 
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ABSTRACT 

This study aimed to compare the effects of an intravenous constant rate infusion (CRI) of 

the combination of fentanyl, lidocaine and ketamine (FLK) or the combination of 

dexmedetomidine, lidocaine and ketamine (DLK) on physiological parameters and the 

number of postoperative analgesic rescues in female dogs undergoing unilateral 

mastectomy. This study was a prospective, randomized, blinded, clinical trial. Twenty-

nine female dogs were premedicated with acepromazine 0.02 mg/kg and morphine 0.5 

mg/kg, and anesthetized with propofol and sevoflurane. The dogs were randomly 

assigned to one of two groups: DLK (dexmedetomidine 1 µg/kg loading dose [LD] and 1 

µg/kg/h CRI; lidocaine 2 mg/kg LD and 3 mg/kg/h CRI; ketamine 1 mg/kg LD and 0.6 

mg/kg/h CRI; n=14); and FLK (fentanyl 5 µg/kg LD and 9 µg/kg/h CRI; lidocaine; and 

ketamine [same doses], n=15). Intraoperative evaluations were performed at four time 

points: 10 minutes after the end of instrumentation (T0); at the end of the treatment LD 

(T1); during the surgical stages of tissue incision and divulsion (T2); during the stage of 

approximation of the tissues and synthesis of the surgical wound (T3). Both groups 

received meloxicam (0.1 mg/kg) as postoperative medication. Pain scores and number of 

analgesic rescues with morphine (0.5 mg/kg, IM) were evaluated for 24 hours 

postoperatively using the short form of the Glasgow Composite Measure Pain Scale. 

Compared to T0, a significant decrease in heart rate was observed at T1 (from 85 ± 25 

to 69 ± 16 bpm in FLK and from 85 ± 22 to 69 ± 18 bpm in DLK). Mean arterial pressure 

was significantly lower in FLK, with the greatest difference between groups detected at 

T1 (50 ± 9 mmHg in FLK and 96 ± 23 mmHg in DLK). The need for ephedrine to treat 

hypotension was significantly higher in the FLK group (67% in FLK versus 7% in DLK). 

The expired fraction of sevoflurane (FESEVO) decreased significantly, compared to T0, in 

both groups. The greatest decreases were detected at T3 (41%) for the FLK group and at 

T1 and T2 (24%) for the DLK group. At T3, the FESEVO in DLK was 50% higher than in 

FLK. In the postoperative period, no significant difference was found in the number of 

dogs that required analgesic rescue (FLC 13% versus DLC 0%). It is concluded that an 

anesthetic protocol containing morphine and meloxicam, combined with a CRI of DLC 

or FLC, provided adequate antinociception for the intraoperative period and provided 

adequate postoperative analgesia for 24 hours. The DLK infusion provided greater 

stability in intraoperative blood pressure, appearing to be advantageous compared to 

FLK. 

 

Keywords: Partial intravenous anesthesia, balanced anesthesia, breast tumor, 

anesthesiology. 



    9 

 

REFERÊNCIAS 

AGUADO, D.; BENITO, J.; GÓMEZ DE SEGURA, I. A. Reduction of the minimum alveolar 

concentration of isoflurane in dogs using a constant rate of infusion of lidocaine-ketamine in 

combination with either morphine or fentanyl. Veterinary Journal, v.189, n.1, p. 63–66, 2011.  

 

CASSALI, G. D. et al. Consensus regarding the diagnosis, prognosis and treatment of canine 

and feline mammary tumors-2019. Brazilian Journal of Veterinary Pathology, v.13, n.3, p. 

555–574, 2020.  

 

CROCIOLLI, G. C. et al. Gabapentin as an adjuvant for postoperative pain management in 

dogs undergoing mastectomy. Journal of Veterinary Medical Science, v.77, n.8, p. 1011-

1015, 2015.  

 

DE NARDI, A. B. Neoplasias Mamárias. Em: DE NARDI, A. B.; DALECK, C. R. (Eds.). 

Oncologia em Cães e Gatos. 2ed. ed. Rio de Janeiro: Roca, 2017. v.2, p. 499–516.  

 

DI BELLA, C. et al. Article Respiratory and hemodynamic effects of 2 protocols of low-dose 

infusion of dexmedetomidine in dogs under isoflurane anesthesia. The Canadian Journal of 

Veterinary Research, v.84, p. 96–107, 2020.  

 

FAN, T. M. Pacientes com Câncer. Em: LUMB & JONES (Ed.). Anestesia e Analgesia em 

Veterinária. Roca ed. Rio de Janeiro: Roca, 2017. p. 2892–2928.  

 

GERTLER, R. et al. Dexmedetomidine: A novel sedative-analgesic agent. Baylor University 

Medical Center Proceedings, v.14, n.1, p. 13–21, 2001.  

 

GRASSO, S. C.; KO, J. C. Hemodynamic influence of acepromazine or dexmedetomidine 

premedication in isoflurane-anesthetized dogs. Scientific Reports JAVMA, v.246, n.7, p. 754–

764, 2015.  

 

GUTIERREZ-BLANCO, E. et al. Evaluation of the isoflurane-sparing effects of fentanyl, 

lidocaine, ketamine, dexmedetomidine, or the combination lidocaine-ketamine-

dexmedetomidine during ovariohysterectomy in dogs. Veterinary Anaesthesia and 

Analgesia, v.40, n.6, p. 599–609, 2013.  

 

HERRERA BECERRA, J. R. et al. Epidural administration of combinations of ropivacaine, 

morphine and xylazine in bitches undergoing total unilateral mastectomy: a randomized clinical 

trial. Veterinary Anaesthesia and Analgesia, v.49, n.1, p. 126–134, 2022.  

 

JIN, F.; CHUNG, F. Multimodal analgesia for postoperative pain control. Journal of Clinical 

Anesthesia, v.13, n.7, p. 524–539, 2001.  

 

KAWAMATA, T. et al. Analgesic mechanisms of ketamine in the presence and absence of 

Peripheral Inflammation. Anesthesiology: The Journal of the American Society of 

Anesthesiologists, v.93, n.2, p. 520–528, 2000.  

 

KEENE, B. W. et al. ACVIM consensus guidelines for the diagnosis and treatment of 

myxomatous mitral valve disease in dogs. Journal of Veterinary Internal Medicine, v.33, 

n.3, p. 1127–1140, 2019.  



    10 

 

KLAUMANN, P. R.; WOUK, A. F. P. F.; SILLAS, T. PATOFISIOLOGIA DA DOR. 

Archives of Veterinary Science, v.13, n.1, 2008.  

 

MACPHAIL, C. M. Cirurgia dos Sistemas Reprodutivos e Genital. Em: Cirurgia de Pequenos 

Animais. 4a edição ed. [s.l.] Elsevier Brasil, 2015. p. 809–811.  

 

MARQUES, É. J. et al. Influence of constant rate infusions of fentanyl alone or in combination 

with lidocaine and ketamine on the response to surgery and postoperative pain in isoflurane 

anesthetized dogs undergoing unilateral mastectomy: a randomized clinical trial. Topics in 

Companion Animal Medicine, v.52, 2023.  

 

MARQUEZ-GRADOS, F.; VETTORATO, E.; CORLETTO, F. Sevoflurane with opioid or 

dexmedetomidine infusions in dogs undergoing intracranial surgery: a retrospective 

observational study. Journal of Veterinary Science, v.21, n.1, 2020.  

 

MCKUNE, C. M. et al. Nociception and Pain. Veterinary Anesthesia and Analgesia: Wiley 

Online Books, 2015.  

 

MONTEIRO, E. R. et al. Effects of acepromazine-morphine and acepromazine-methadone 

premedication on the minimum alveolar concentration of isoflurane in dogs. Veterinary 

Anaesthesia and Analgesia, [S.L.], v.43, n.1, p. 27-34, 2016. 

 

MUIR III, W. W.; WIESE, A. J.; MARCH, P. A. Effects of morphine, lidocaine, ketamine, and 

morphine-lidocaine-ketamine drug combination on minimum alveolar concentration in dogs 

anesthetized with isoflurane. American Journal of Veterinary Research, v.64, n.9, p. 1155–

1160, 2003.  

 

MUTOH, T. et al. Cardiopulmonary effects of sevoflurane, compared with halothane, 

enflurane, and isoflurane, in dogs. American Journal of Veterinary Research, v.58, n.8, p. 

885–90, 1997.  

 

NIXDORFF, J. et al. Comparison of Transmittance and Reflectance Pulse Oximetry in 

Anesthetized Dogs. Frontiers in Veterinary Science, v.8, 2021.  

 

PASCOE, P. J. et al. Changes in the minimum alveolar concentration of isoflurane and some 

cardiopulmonary measurements during three continuous infusion rates of dexmedetomidine in 

dogs. Veterinary Anaesthesia and Analgesia, v.33, n.2, p. 97–103, 2006.  

 

POLESHUCK, E. L. et al. Risk factors for chronic pain following breast cancer surgery: a 

prospective study. The Journal of Pain, v.7, n.9, p. 626–634, 2006.  

 

RANGEL, J. P. P. et al. Hemodynamic effects of incremental doses of acepromazine in 

isoflurane-anesthetized dogs. Veterinary Anaesthesia and Analgesia, v.48, n.2, p. 167–173, 

2021.  

 

REID, J. et al. Development of the short-form Glasgow Composite Measure Pain Scale (CMPS-

SF) and derivation of an analgesic intervention score. Animal Welfare, v.16, n.1, p. 97–104, 

2007.  

 



    11 

 

REITAN, J. A. et al. Central vagal control of fentanyl-induced bradycardia during halothane 

anesthesia. Anesthesia and Analgesia, v.57, n.1, p. 31–36, 1978.  

 

SALIBA, R.; HUBER, R.; PENTER, J. D. Controle da dor em pequenos animais. Semina: 

Ciências Agrárias, v.32, n.1, p. 1981–1988, 2011.  

 

SLATTER, D. Textbook of Small Animal Surgery. 3. ed. Philadelphia, Saunders, 2003. v.2 

 

SLINGSBY, L. S.; WATERMAN-PEARSON, A. E. The post-operative analgesic effects of 

ketamine after canine ovariohysterectomy—a comparison between pre- or post-operative 

administration. Research in Veterinary Science, v.69, n.2, p. 147–152, 2000.  

 

SMITH, L. J. et al. Continual systemic infusion of lidocaine provides analgesia in an animal 

model of neuropathic pain. Pain, v.97, n.3, p. 267–273, 2002.  

 

STABILE, M. et al. Evaluation of a constant rate intravenous infusion of dexmedetomidine on 

the duration of a femoral and sciatic nerve block using lidocaine in dogs. Frontiers in 

Veterinary Science, v.9, 2023.  

 

STEAGALL, P. V. M. et al. Evaluation of the isoflurane-sparing effects of lidocaine and 

fentanyl during surgery in dogs. Journal of the American Veterinary Medical Association, 

v.229, n.4, p. 522–527, 2006.  

 

TISOTTI, T. et al. Use of intravenous lidocaine to treat dexmedetomidine-induced bradycardia 

in sedated and anesthetized dogs. Veterinary Anaesthesia and Analgesia, v.48, n.2, p. 174–

186, 2021.  

 

TOBIAS, K. M. Manual de Cirurgia de Tecidos Moles em Pequenos Animais. São Paulo, 

Roca, 2012, 1a ed.  

 

UILENREEF, J. J. et al. Dexmedetomidine continuous rate infusion during isoflurane 

anaesthesia in canine surgical patients. Veterinary Anaesthesia and Analgesia, v.35, n.1, p. 

1–12, 2008.  

 

VALVERDE, A. et al. Effect of lidocaine on the minimum alveolar concentration of isoflurane 

in dogs. Veterinary Anaesthesia and Analgesia, v.31, n.4, p. 264–271, 2004.  

 

WETMORE, L. A.; GLOWASKI, M. M. Epidural analgesia in veterinary critical care. Clinical 

Techniques in Small Animal Practice, v.15, n.3, p. 177–188, 2000.  

 

WILLIAMSON, A. J. et al. Isoflurane minimum alveolar concentration sparing effects of 

fentanyl in the dog. Veterinary Anaesthesia and Analgesia, v.44, n.4, p. 738–745, 2017.  

 

YAMASHITA, K. et al. Effects of Carprofen and Meloxicam with or without Butorphanol on 

the Minimum Alveolar Concentration of Sevoflurane in Dogs. Journal of Veterinary Medical 

Science, v.70, n.1, p. 29–35, 2008.  

  

 

 

 



    12 

 

ANEXOS 
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