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Thursday 1st session Bourdon 1 (2.30 - 3.30 pm)  - Chair: Clara Rigotti   

 
Comparison of the PTA (Parasympathetic Tone Activity) and the SPI (Surgical 
Plethysmographic Index) to assess the analgesia / nociception balance in anaesthetized 
dog 
 
Cardinali MC, Conde Ruiz CCR, Bernardy AB, Sentenac JS, Junot SJ.  
 
Service d’Anesthésie, VetAgro Sup – Campus Vétérinaire de Lyon, Université de Lyon 
 
This study aimed to compare the performances of the Parasympathetic Tone Activity (PTA) 
and the SPI (Surgical Plethysmographic Index) indexes to assess the analgesia/nociception 
balance in anaesthetized dogs. 
Twenty-four female and male dogs were anaesthetised for neutering procedures with a 
standardised protocol. Both indexes were measured with dedicated monitors. Heart rate (HR), 
systolic arterial pressure (SAP), PTA, SPI were assessed before and after nociceptive 
stimulations (TCut, TExt1, TExt2, TCutSut), and fentanyl (Tfenta) administrations. Friedman 
tests with a posteriori multiple comparison were used to detect significant variations of the 
parameters within time 1, 3 and 5 minutes after each time-point of interest (Tinit, T+1min, 
T+3min, T+5min). The performance of the dynamic variation of PTA (∆PTA) and SPI (∆SPI) 
over 1 minute to predict a haemodynamic reaction (increase by > 20% in HR and/or SAP within 
3 and 5 minutes) was assessed by building Receiver Operating Characteristics (ROC) curves. 
A p-value < 0.05 was considered significant. 
Significant variations in PTA were observed at Text2 (- 18 [24] %) and Tfenta (+ 7 [27] %) with 
significant haemodynamic variations at these time-points. Regarding SPI, a significant 
decrease at Tfenta (- 39 [14] %) was found with no significant variation at any nociceptive time-
point. The performance of the indexes to predict a haemodynamic reaction was moderate for 
SPI (AUC3min 0.68, p<0.05) and PTA (AUC5min 0.63, p=0.05). 
The performance of both indexes to evaluate the analgesia nociception balance in 
anaesthetized dogs were moderate. 
 
References 
Mansour C, Merlin T, Bonnet-Garin JM et al. (2017) Evaluation of the Parasympathetic Tone 
Activity (PTA) index to assess the analgesia/nociception balance in anaesthetised dogs. Res 
Vet Sci. 2017 May 10;115:271-27 
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Pharmacokinetics of ketamine after intravenous and intranasal administration to 
dexmedetomidine sedated dogs 
 
Vlerick LV, Devreese MR, Peremans KP, Dockx RD, Croubels SC, Duchateau LD, Polis IP.
  
 
Small Animal Department, Faculty of Veterinary Medicine, Ghent University, Merelbeke, 
Belgium 
Department of Pharmacology, Toxicology and Biochemistry, Faculty of Veterinary Medicine, 
Ghent University, Merelbeke, Belgium 
Department of Veterinary Medical Imaging and Small Animal Orthopaedics, Faculty of 
Veterinary Medicine, Ghent University, Merelbeke, Belgium 
Ghent Experimental Psychiatry (GHEP) lab, Department of Psychiatry and Medical 
Psychology, Ghent University, Ghent, East Flanders, Belgium 
Department of Psychiatry, University Hospital (UZBrussel), Brussels, Belgium 
Biometrics Research Centre, Faculty of Veterinary Medicine, Ghent University, Merelbeke, 
Belgium 
 
 
Intranasal ketamine has been shown to be an effective antidepressant treatment in humans. 
Since several similarities are reported between human psychiatric disorders and canine 
anxiety disorders, intranasal ketamine could serve as an alternative treatment for anxiety 
disordered dogs. Therefore, this randomized crossover study aimed to examine the 
pharmacokinetics, absolute bioavailability, safety and tolerability of intranasal ketamine. 
Seven dogs received 2 mg kg-1 ketamine intravenously (IV) or intranasally (IN), with a two-
week wash-out period. Prior to ketamine administration, dogs were sedated intramuscularly 
with dexmedetomidine (375 μg m-2 body surface). Venous blood samples were collected at 
fixed times and ketamine plasma concentrations were determined by liquid chromatography-
tandem mass spectrometry and modelled by non-compartmental pharmacokinetic analysis. 
Student t-test was used to compare both administration routes for each pharmacokinetic 
parameter (alpha = 0.05). Cardiovascular parameters (HR, fR and SAP) and sedation scores 
were recorded at fixed times and evaluated with linear mixed models. 
No significant differences in pharmacokinetic parameters were found between the two 
administration routes. Rapid absorption (Tmax = 0.25 ± 0.14 hours) and complete IN 
bioavailability (F = 147.65  49.97%) were demonstrated. Elimination half-life (T1/2el) was 
similar between both administration routes (T1/2el IV =1.47  0.24 hours, T1/2el IN = 1.50  0.97 
hours). Heart rate and sedation scores were significantly higher at 5 and 10 minutes following 
IV administration compared to IN administration. 
This study shows that IN ketamine is completely absorbed after IN administration rendering 
high plasma concentrations and encourages the use of IN ketamine in veterinary medicine. 
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Influence of pre-anaesthetic clinical examination on anaesthetic case management in 
dogs and cats.  
 
Louro LF, Maddox T, Alderson B.  
 
University of Liverpool 
 
The objective of this prospective clinical audit was to assess the influence of the pre-
anaesthetic examination on the American Society of Anesthesiologists (ASA) Physical Status 
Classification and individual planning of anaesthetic case management in dogs and cats at a 
large university referral hospital. 
Six-hundred-and-twenty-one patients, undergoing general anaesthesia or sedation for 
surgical, diagnostic or imaging procedures were included. Case information was reviewed by 
the attending anaesthetist prior to formulating an individual anaesthetic case management plan 
based on the available data and prior to observation and clinical examination of the patient. A 
pre-anaesthetic examination was subsequently performed, and anaesthetic case management 
was discussed with a senior anaesthetist. Any changes in ASA Physical Status Classification 
or anaesthetic case management plan were recorded. 
Results showed that the anaesthetic protocol changed in 23.0% of the cases due to findings 
related to the pre-anaesthetic examination, with 93.0% of these changes made to the 
premedication phase. However, only 8.1% of cases were re-categorized to a different ASA 
Physical Status Classification, no procedures were postponed due to the pre-anaesthetic 
examination. Overall, 27.3% of the changes were based on the temperament of the patient. 
Anaesthetic and analgesic drug dosages were modified in 64.3% of the patients where 
anaesthetic protocol changed. Further analysis showed that anaesthesia diplomats were 6 
times more likely to change an anaesthetic protocol due to the pre-anaesthetic examination 
than anaesthesia interns. 
In conclusion, pre-anaesthetic examination is a valuable tool in evaluating pre-anaesthetic risk 
and formulating a tailored anaesthetic protocol. 
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Evaluation of routine pre-anaesthetic haematological and biochemical screening in 
geriatric cats and dogs  
 
Diaz MdM, Kaartinen J, Allison A   
 
Animal Health Trust, Newmarket, United Kingdom 
Small Animal Specialist Hospital, Sydney, Australia 
 
The benefit of routine pre-anaesthetic bloods in geriatric patients is unclear (Alef et al. 2008; 
Joubert, 2012). The aim of the study was to assess the impact of these tests on American 
Society Anaesthesia (ASA) grade and anaesthetic protocols. 
Cats and dogs older than 8 years were included in this prospective, observational multi-centre 
study. Pre-anaesthetic blood profiles included: urea, creatinine, electrolytes, glucose, lactate, 
packed cell volume and total protein. Anaesthetists completed a questionnaire after patient 
examination and review of clinical history. An ASA classification and any expected 
abnormalities were recorded. Following this, blood work was reviewed and the presence of 
clinically significant abnormalities, changes in ASA classification, changes in anaesthetic 
protocol, delays or cancellations were recorded. Descriptive statistics were performed. 
A total of 333 patients were included; 29 cats and 304 dogs. Blood test results were predicted 
correctly in 265 cases (79.6%) and incorrectly in 68 cases (20.4%). Of those, 19 (5.7%) tests 
were normal but expected abnormal and 49 (14.7%) the opposite. ASA grade changed in 2 
cases (0.6%), increasing by one grade in both cases. Protocols were modified in 6 cases; fluid therapy was 
added or increased in 5 cases and one case had a change of premedication. Two cases were delayed 
for fluid therapy administration. No cases were cancelled. 
Anaesthetists predicted blood test results correctly in most cases. Overall, blood results led to 
few clinically significant changes. The value of routine screening in geriatric patients should be 
questioned. 
 
References  
Alef M, Von Praun F, Oechtering G (2008) Is routine pre-anaesthetic haematological and 
biochemical screening justified in dogs? Vet Anaesth Analg 35,132–140. 
Joubert KE (2012) Pre-anaesthetic screening of geriatric dogs. J S Afr Vet Assoc 78, 31–35. 
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Thursday 2nd session Bourdon 1 (4.00 - 5.00 pm) - Chair: Stéphane Junot 

A survey of attitudes of Slovenian veterinarians to recognition and treatment of pain in 
cats and dogs  
 
Tomsič K, Sokolov C, Seliškar A.   
 
Small Animal Clinic, Veterinary Faculty, University of Ljubljana, Slovenia 
Faculty of Arts, University of Ljubljana, Slovenia 
 
 
In April 2019, 680 Slovenian veterinarians were surveyed for recognition and treatment of pain 
in cats and dogs. 
Veterinarians were solicited by e-mail to complete an on-line questionnaire. Questions were 
grouped in sections pertaining to demographic data, veterinary practice, pain recognition and 
use of analgesics.  
Out of 111 respondents, 73 completed the survey and were included in further analysis. The 
majority of respondents (72%) was 25 to 45 years old and of female gender (71%); 50% of 
respondents work with companion animals only. Research results show that acute pain is 
generally recognized to a higher extent than chronic pain. In addition, 5% of respondents 
believe cats feel less pain than dogs. Metastatic osteosarcoma and pancreatitis are considered 
the most painful conditions, and multiple dental extractions, thoracotomy and splenectomy the 
most painful surgical procedures. The most frequently used NSAIDs are meloxicam in dogs 
and cats and carprofen in dogs, followed by firocoxib in dogs. The most frequently used opioids 
are methadone and tramadol in dogs and butorphanol in cats and dogs. Gabapentin is 
sometimes used in dogs, too. The choice of NSAIDs is influenced by cost, availability, side 
effects and personal experience. Opioid use is influenced by availability, record keeping, side 
effects, effectiveness and personal experience. 
Slovenian veterinarians display a positive attitude towards recognition of pain in dogs and cats, 
however, there are still uncertainties in recognizing chronic pain and using multimodal 
analgesia. 
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Feline Grimace Scale for acute pain assessment: real-time versus image scoring and 
the influence of sedation and surgery  
 
Evangelista MC, Benito J, Monteiro BP, Watanabe R, Doodnaught GM, Pang DJS, Steagal P.  
 
Faculté de médecine vétérinaire - Université de Montréal 
 
The aims of this study were to investigate the applicability of the Feline Grimace Scale (FGS) 
for real-time acute pain assessment and to evaluate the influence of sedation and surgery on 
the FGS scores in cats. 
Sixty-five female cats (2.8  0.7 kg) were included. Cats were sedated with acepromazine (0.02 
mg kg-1) and buprenorphine (0.02 mg kg-1) IM. Following induction with propofol, anaesthesia 
was maintained with isoflurane and cats underwent ovariohysterectomy. Pain was evaluated 
at baseline, 15 minutes after sedation, and at 2, 6, 12 and 24 hours after extubation using the 
FGS in real-time (FGS-RT) and cats were video-recorded for subsequent image assessment 
(FGS-IMG; standard methodology) performed six months later. The agreement between FGS-
RT and FGS-IMG scores from the same observer was calculated using the method by Bland 
& Altman (2007) for repeated measures. The effects of sedation (baseline versus 15 minutes 
after sedation) and surgery (baseline versus 24 hours after extubation) were assessed using 
linear mixed models (p < 0.05). 
Minimal bias (-0.057) and narrow limits of agreement (LOA: -0.351 to 0.237) were observed 
between the FGS-IMG and FGS-RT. Scores at baseline (FGS-RT: 0.16  0.13 and FGS-IMG: 
0.14  0.13) were not different after sedation (FGS-RT: 0.2  0.15 and FGS-IMG: 0.16  0.15) 
nor at 24 hours after extubation (FGS-RT: 0.16  0.12 and FGS-IMG: 0.12  0.12) (p > 0.05, 
all comparisons). 
Real-time assessment overestimates image scoring, however with minimal clinical impact. 
Sedation with acepromazine-buprenorphine, and surgery did not influence the FGS scores. 
 
References 
Bland JM, Altman DG. (2007) Agreement between methods of measurement with multiple 
observations per individual. J Biopharm Stat 17, 571–582. 
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The analgesic effects of buprenorphine (Vetergesic or Simbadol) in cats undergoing 
dental extractions: a randomized, blinded, clinical trial 
 
Watanabe RW, Marcoux JM, Evangelista ME, Dumais YD, Steagall PS. 
 
Department of Clinical Sciences, Faculty of Veterinary Medicine, Université de Montréal 
 
This study aimed to evaluate the analgesic efficacy of two concentrations of buprenorphine 
(Simbadol: 1.8 mg mL-1 and Vetergesic: 0.3 mg mL-1) in cats undergoing dental extractions. 
Twenty-three cats with oral disease (8.2 ± 2.2 years old; 4.9 ± 0.9 kg) were included in a 
prospective, blinded, randomized clinical trial. Cats received either Simbadol (0.24 mg kg-1, 
SC, every 24 hours: SG, n = 11) or Vetergesic (0.02 mg kg-1, IM, every 8 hours: VG, n = 12) 
for three days. Cats underwent oral examination/radiographs/treatment under general 
anesthesia (buprenorphine-propofol-isoflurane-meloxicam-local anesthetic block) at day 1. 
Sedation and pain were scored using the dynamic and interactive visual analog scale (day 1) 
and the Glasgow composite measure pain scale-feline (CMPS-F; up to day 4), respectively. 
Rescue analgesia was administered with hydromorphone (0.05 or 0.1 mg kg-1 IV or IM, 
respectively) when CMPS-F ≥ 5. Sedation and pain scores, prevalence of rescue analgesia 
and resentment during drug administration were analyzed using linear mixed models and 
Fisher’s exact test, respectively (p < 0.05). 
Pain and sedation scores were not significantly different between groups. Sedation scores 
were significantly higher up to 2 hours postoperatively in both groups and pain scores in SG 
and VG were significantly higher up to 8 hours postoperatively and day 2, respectively than 
baseline. Prevalence of rescue analgesia and resentment were not significantly different 
between groups (SG: 27.3%, VG: 33.3% and SG: 0%, VG: 25 %, respectively). 
Simbadol produced similar analgesic effects to Vetergesic without resentment during drug 
administration. 
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Pain behaviours before and after treatment of oral disease using video assessment: a 
prospective, blinded, randomized clinical trial  
 
Watanabe RW, Frank DF, Steagall PS.  
 
Department of Clinical Sciences, Faculty of Veterinary Medicine, Université de Montréal 
 
Pain behaviours before and after treatment of oral disease using video assessment: a 
prospective, blinded, randomized clinical trial 
This study aimed to identify pain-induced behaviours in cats before and after treatment of oral 
disease using video assessment. 
Twenty-four cats (6 ± 3.3 years old; 4.9 ± 1.7 kg) were included in a prospective, blinded, 
randomized clinical trial. Cats were equally divided into minimal (G1: minimal dental treatment) 
or severe (G2: multiple dental extractions) oral disease groups. After acclimation (day 0), they 
underwent oral examination/radiographs/treatment under general anaesthesia 
(acepromazine-hydromorphone-propofol-isoflurane-meloxicam-local aesthetic blocks; day 1) 
and were discharged (day 6). Cats were filmed during 10 minutes throughout the study (total 
of 36 hours of videos). The duration/frequency of general/playing/feeding/post-feeding 
behaviours were evaluated using an ethogram and analysed using linear mixed models and a 
generalized linear model, respectively (p < 0.05). 
In comparison with before surgery (baseline), duration of “not pawing the face” was significantly 
shorter at day 3 in G2. G2 spent significantly longer time “standing” and “laying” at days 3 and 
6, respectively; G1 spent significantly less time “walking” and “standing” at days 3 and 4, 
respectively and significantly longer time “immobile” at day 3. In G2, durations of “pawing the 
ribbon” and “no/slow tail movement” were significantly longer at day 5 and shorter at day 1, 
respectively, than G1. Frequency of “difficulty grasping dry food” was significantly higher in G2 
than G1 up to day 6. Frequency of post-feeding “head shaking” was significantly higher in both 
groups at day 6 when compared with baseline. 
This study identified specific pain-induced behaviours in cats undergoing treatment of oral 
disease. 
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Thursday 1st session Bourdon 2 (2.30 - 3.30 pm) Chair: Miguel Gozalo Marcilla 

Clinical and anaesthesiologic effects of lidocaine constant rate infusion in neonatal 
foals during anaesthesia  
 
Lambertini C, Mazzanti A, Romagnoli N.  
 
Department of Veterinary Medical Sciences, Alma Mater Studiorum, University of Bologna 
 
Lidocaine constant rate infusion (LCRI) is administered for analgesia and for a sparing effect 
in horses (Murrel et al. 2005; Rezende et al. 2011; Nannarone et al.2015); no data are reported 
in foals.  
Twenty sick young foals (up to three weeks old) undergoing laparotomy were divided into two 
groups in which lidocaine was administered intraoperatively 30 g kg-1 min -1 (group LIDO n=8) 
or omitted (group CON n=12). Foals were premedicated with midazolam (0.05 mg kg-1) and 
butorphanol (0.05 mg kg-1) IV. Anaesthesia was induced with ketamine (1.5 mg kg-1) and 
propofol (0.8 mg kg-1) IV and maintained with isoflurane in oxygen. Heart rate, fR, MAP and 
fraction of expired isoflurane (FE’iso) were monitored continuously. Time of extubation, time to 
reach sternal recumbency and standing were recorded. The quality of recovery was assessed. 
Data were compared between the groups with a Student t-test and are reported as mean  
SD. 
The mean HR, fR, MAP and FE’iso did not differ between groups. The mean HR at baseline 
was 111.25 ± 16.9 bpm and 113.8 ± 25.6 bpm and intraoperatively decreased up to 81.4 ± 
11.9 bpm and 75.1 ± 14.6 bpm in groups LIDO and CON respectively; in both groups the 
differences to baseline were statistically significant. Foals in group LIDO required more time to 
reach standing (32.8 ± 7.0 minutes) compared with those in group CON (17.5 ± 17.5 minutes). 
Recovery was good in both groups. 
In foals LCRI did not change cardiorespiratory parameters, isoflurane requirements or recovery 
quality. 
 
 
References: 
Murrell JC, White KL, Johnson CB et al. (2005) Investigation of the EEG effects of intravenous 
lidocaine during halothane anesthesia in ponies. Vet Anaesth Analg 32, 212-221. 
Nannarone S, Cenani A, Gialletti R et al. (2015) Clinical comparison of two regimens of 
lidocaine infusion in horses undergoing laparotomy for colic. Vet Anaesth Analg 42, 150-156. 
Rezende ML, Wagner AE, Mama KR, et al. (2011) Effects of intravenous administration of 
lidocaine on the minimum alveolar concentration of sevoflurane in horses. Am J Vet Res 72, 
446–451 
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The antinociceptive effect of Magnesium Sulphate administered intravenously in 
standing horses 
 
La Rosa L, Twele L, Duchateau L, Kästner SBR, Schauvliege S.  
 
Department of Surgery and Anaesthesia of Domestic Animals, Faculty of Veterinary Medicine, 
Ghent University, Merelbeke, Belgium 
Equine Clinic, University of Veterinary Medicine Hanover, Hanover, Germany 
Department of Comparative Physiology and Biometrics, Faculty of Veterinary Medicine, Ghent 
University, Merelbeke, Belgium  
 
Magnesium, as antagonist at N-methyl-D-aspartate receptors, is part of multimodal analgesia 
in humans.  
In a blinded cross-over study in 5 standing horses (602 ± 53 kg, 17 ± 6 years), the 
antinociceptive properties of intravenous magnesium sulphate were studied. Over 15 minutes, 
50 mg kg -1 MgSO4 (treatment Mg) or the same volume of saline (treatment S) was infused. 
Nociceptive thresholds (thermal/mechanical/electrical) were determined before and every 20 
minutes after treatment (for 180 minutes). Blood samples were taken before treatment and 5, 
10, 15, 30, 45, 60, 240, 480 and 720 minutes after treatment for serum concentration of iMg2+, 
TMg2+, iCa2+ and TCa2+. A linear mixed model using horse as random effect and session, time, 
treatment and their interaction as fixed effects was used to compare the treatments, both 
overall and specifically at 20, 60, 120 and 180 minutes (alpha 0.05, with Bonferroni correction).  
Despite significant changes in Mg2+ and Ca2+ concentrations, no differences in nociceptive 
thresholds were found. A significant difference was found for HR at T15 (Mg 48 ± 3 ; S 37 ± 3 
beats min-1) (p = 0.005) and T120 (Mg 45 ± 3; S 34.7 ± 3 beats min-1) (p = 0.004),  and NIBP 
at T60 (Mg 111 ± 4.5; S 131 ± 4.5 mmHg) (p < 0.001). Overall, a significant difference was 
found for RR (Mg 19.6 ± 1; S 23.4 ± 1 breaths min-1) (p < 0.001). 
Although mild cardiovascular effects were seen with MgSO4, no changes in nociceptive 
thresholds were detected. 
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Recovery quality after romifidine vs detomidine infusion during isoflurane anaesthesia 
in horses  
 
Alonso BA, Carregaro AC, Cuypers CC, Michielsen AM, Gasthuys FG, Schauvliege SS. 
  
 
University of Sao Paulo 
Ghent University 
 
The influence of detomidine and romifidine on recovery quality from isoflurane anaesthesia 
was investigated in 63 horses undergoing elective surgery. 
Horses were randomly allocated to one of three groups. In group R, romifidine was used during 
premedication (80 μg kg-1), anaesthetic maintenance (40 μg kg-1 h-1) and recovery (20 μg kg-

1). In group D2.5, detomidine doses were respectively 15 μg kg-1, 5 μg kg-1 h-1 and 2.5 μg kg-1, 
and in group D5 15 μg kg-1, 5 μg kg-1 h-1 and 5 μg kg-1. Other drugs for anaesthesia were 
identical between groups. Values monitored at regular intervals during anaesthesia were 
averaged per horse and, along with recovery data, analysed using generalized additive 
regression models. 
Significant differences between groups are shown in Table 1. Other variables were comparable 
between groups.  
Recovery quality was lower in group D5. Romifidine produced less ataxia than detomidine at 
both dosages. 
 
 Table 1. Significant differences (P<0.05) between groups. Parametric data represented as 
mean ± SD, nonparametric as median (range). 
 PaO2 (mmHg) Age (years) VAS: 0 

(worst) to 
10 (best) 

Score balance 
& coordination: 
1 (best) to 4 
(worst)  

Final 
score: 1 
(best) to 6 
(worst) 

R 133 (90 – 208) * 5.4 (2.6 – 
9.2)  

7 ± 2.7  2 (1 – 2.75) *  1.5 (1 – 
3.5) * 

D2.5 97 (77 – 161)  3.5 (1.8 – 
8.4)  

6,1 ± 2.3  2 (2 – 3) * 2 (2 – 2)  

D5 90 (71 – 137)  7.9 (4.3 – 
16.1) * 

4.5 ± 3.2 * 3 (2 – 4) * 2 (2 – 5) 

 
* significantly different from other treatments 
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Effect of anaesthaesia time on the quality of recovery in horses using the same 
anaesthetic maintenance protocol 
 
Vermedal H, Valverde A, Skelding A, Aguilera R, Tisotti T, Tucker L, Sears W.   
 
Ontario Veterinary College 
 
Prolonged anaesthesia time (AT) is associated with higher morbidity and mortality rates in 
horses. Recovery scores (RS) after soft tissue and orthopaedic surgery were compared to 
correlate AT with RS. 
A retrospective study (2014-2019) of 409 horses anesthetized with similar induction protocols 
and same balanced anaesthesia for maintenance (dexmedetomidine constant rate infusion; 
lidocaine boluses; isoflurane or sevoflurane; discontinuation of inhalant ≥ 10 minutes and 
continuation of maintenance with top ups of xylazine + ketamine before moving to recovery). 
Horses were divided into, AT1: AT ≤ 90 minutes and AT2: > 90 minutes and assessed for RS 
(scale of 1 [best] to 5 [worst]). Comparisons included a Wilcoxon rank sum test and Monte 
Carlo simulation (median; CI). A Spearman correlation coefficient (SCC) was used without 
group assignment (p < 0.05). 
Horses in AT1 (n = 159) were significantly younger, 2.6 years (2.4, 3.3) versus 3.5 (3.0, 4.3); 
lighter (kg) 470 (449, 484) versus 490 (475, 510), than AT2 (n = 250); with similar distribution 
for sex, type of surgery, induction protocol and doses. Horses in AT1 received fewer lidocaine 
boluses 1.0 (1.0, 1.0) versus 2 (1.5, 2.0); less dexmedetomidine (µg kg-1 h-1) 1.31 (1.25, 1.35) 
versus 1.70 (1.66, 1.73); similar end-tidal (%) isoflurane 1.2 (1.2, 1.2) or sevoflurane 2.2 (2.1, 
2.3) versus 2.3 (2.2, 2.4); similar number of top ups before recovery 2 (2, 2), and lower RS 1 
(1, 1) versus 2 (1, 2), than AT2. The SCC was 0.16653 (p = 0.0007). 
Increased AT decreases the quality of recovery. 
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Thursday 2nd session Bourdon 2 (4.00 - 5.00 pm) – Chair: Jaime Viscasillas 

Retrospective investigation of change in body temperature in anesthetized dogs 
 
Clark-Price SC, Bossert JL, Brunstein KA, Farrow AF, Perregrino A. 
 
Auburn University 
  
Body temperature (BT) decrease is a common complication of anesthesia. It follows a regular 
pattern in humans: an initial rapid decrease, a slow linear reduction, and a plateau. It is 
assumed to be similar in dogs, although not well reported. The aim of this study was to 
determine pattern of BT decrease during anaesthesia in dogs. 
Records of dogs anesthetized in 2017 and 2018 at a veterinary hospital were examined. 
Inclusion criteria were a recorded body weight, baseline BT, and BT during anesthesia time 
points. Change in BT (ΔBT) was calculated for each time point and graphed as ΔBT over time. 
Dogs were grouped by weight (kg) as toy (≤ 5.5), small (5.6 to 11.4), medium (11.5 to 22.7), 
large (22.8 to 45.5), and giant (> 45.5) and greatest ΔBT time point for each group was 
compared with ANOVA. A p < 0.05 was used for significance. 
Five hundred and fifty-five records were included. For ΔBT, a rapid phase (0 to 30 minutes), a 
slow phase (30 to 75 minutes), and a plateau (after 75 minutes) were identified. Toy had a 
greater ΔBT compared to medium, large, and giant groups. Greatest ΔBT (mean ± SD °C) was 
-3.4 ± 2 for toy, -2.6 ± 1.4 for small, -2.2 ± 0.9 for medium, -2.4 ± 1.4 for large, and -2 ± 0.7 for 
giant. Time to greatest ΔBT was 86 ± 54 minutes. 
Dogs followed a similar pattern of ΔBT as humans. Smaller dogs had a greater ΔBT than larger 
dogs. 
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Evaluation of the anaesthesia gas warmer “Darvall SWT Heated Breathing Circuit” on 
dogs body temperature undergoing elective ovariectomy  
 
Giannettoni GG, Zilberstein ZL, Laurenza LC. 
 
CHV ADVETIA, University of Lyon VetAgro-Sup 
 
To compare the impact of Darvall SWT Heated Breathing System with a standard anesthesia 
non-rebreathing system for the management of intraoperative hypothermia in dogs undergoing 
educational surgical procedures. 
Sixty healthy (ASA I or II) female client-owed dogs, referred for ovariectomy, were included in 
this prospective, randomized study. Animals were divided in two groups: group T (Darvall SWT 
Heated Breathing System) and Group C (control non-heated breathing system). Animals were 
stratified by weight into three sub-groups: 1) < 10 kg, 2) 10 < x > 20 kg and 3) > 20 kg. The 
management of the standardized anaesthesia protocol was the same for all animals and fresh 
gas flow was fixed at 50 ml kg-1 min-1. The following temperature data were collected every 5 
minutes: rectal, oesophageal (during the surgery), Darvall device, air delivered to the patient 
and ambient room temperature. Linear correlation was performed at multiples time points for 
the corresponding temperature over groups and subgroups. 
Groups were homogeneous for age, weight, body mass and sedation temperature (T0). 
Patients inspired breathing system temperatures were significantly different (p < 0.001) 
between group T and C (31.0 •  1.1°C and 23.7 •  0.7°C respectively) but patients body 
temperatures were not different between groups and subgroups at any time point (p > 0.05). 
Rescue warming devices were necessary in both groups: 10 dogs (33.3%) in group T and 8 
(26.6%) in group C. 
Under the conditions tested in this study, Darvall SWT Heated Breathing Circuit alone was 
unsuccessful to fully prevent intraoperative hypothermia. 
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Does catheter insertion site matter? Contamination of cephalic and saphenous vein 
catheter placement site in anesthetized dogs undergoing dental scaling 
 
Calice I, Ballas P, Vogl C, Ehling-Schulz M, Rocchi A.   
 
University of Veterinary Medicine Vienna, Austria 
 
Aerosol and splatter produced during dental scaling may contaminate peripheral venous 
catheters (PVC). Colony forming units (CFU) of agar plates positioned next to cephalic (CV) 
vs. saphenous veins (SV) were evaluated.  
Forty-three anaesthetized dogs with a minimum length of 50-cm (tip-of-the-nose to base-of-
the-tail) undergoing dental scaling received randomly PVC, placed aseptically, in CV or SV. 
Petri dishes containing brain-heart-infusion (BHI) soft-agar were placed next to CV and SV (n 
= 4, respectively) independently of PVC placement site. The lids were closed before, at 5 and 
10 minutes into and at the end of the scaling. The petri dish contents were serially diluted in 
BHI broth (10-1 - 10-3) and plated on Blood agar (CBA) and selective media (MacConkey for 
Enterobacteriaceae- and CNA for Gram-positive). The CFUs were measured after 48 hours of 
aerobic incubation at 37 °C. Additionally PVC injection port was sampled before and after 
scaling and bacterial species were identified (Matsuda et al. 2012). Data were analysed with 
descriptive statistics and ANOVA (p < 0.05).  
Significantly higher bacterial load was found in CV placement site compared with SV (p < 
0.000001) in CBA and CNA. A significant time-dependent increase in CFUs count was 
observed. No Enterobacteriaceae were found (MacConkey). Bacteria isolated from the 
injection port mainly belong to genera Staphylococcus, Neisseria, and Bacillus. About 50 % of 
the isolated species could not be identified. 
When given the choice, PVC should be placed in SV instead of CV in anaesthetized dogs 
undergoing dental scaling to minimize potential PVC contamination. 
 
References 
Matsuda N, Matsuda M, Notake S et al. (2012) Evaluation of a simple protein extraction method 
for species identification of clinically relevant staphylococci by matrix-assisted laser desorption 
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Electrocardiography-guided placement of central venous catheter in critically ill dogs 
 
Rohwedder L, Böttcher P, Kunz A, Rohwedder T.  
 
Small Animal Clinic, Freie University Berlin, Germany 
B.Braun Melsungen AG, Melsungen, Germany  
 
The “blind external landmark technique” is the common technique for central venous catheter 
(CVC) placement with a 40% chance that the CVC tip will be placed in the right atrium or 5% 
cranial to the thoracic inlet (Claude et al. 2010; McGee et al. 1993; Chu et al. 2004). 
Prospective clinical study in 7 critically ill dogs. All dogs were in lateral recumbency. The CVC 
were placed using a Seldinger technique (Certofix, B. Braun, Melsungen, Germany) and the 
catheter was positioned using an ECG-guided placement (Certodyn, B. Braun, Melsungen, 
Germany). The optimal catheter placement was determined by moving the catheter forward 
until maximum p-wave was present and then pulling the catheter back until the p-wave 
appeared normal in size. The catheter was fixed at this position and the positioning was verified 
using a lateral thoracic radiograph. 
The mean age was 8 years (SD: 2.03) and the mean body weight was 25.9 kg (SD: 6.75). All 
dogs showed a significant increase of the p-wave (starting point: mean 2 mV SD: 0.76, end 
point: mean 8.14 mV SD: 2.53, p < 0.005) during catheter placement and in 6 of 7 dogs the 
p-wave had a split. At thoracic radiographs all CVC were positioned correctly behind the 
thoracic inlet and cranial to the right atrium. 
The ECG-guided technique appears as a useful and safe procedure for critically ill dogs, being 
a useful alternative to radiography. 
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intravenous electrocardiography and surface landmark techniques compared by using 
transesophageal echocardiography. Anesth Analg 98,910–914 
Claude AK; Riedesel DH, Riedesel EA (2010) Electrocardiography-guided and retrospective 
analysis of central venous catheter placement in dog, Vet Anaesth Analg 37, 97-105 
McGee, WT, Ackerman, BL, Rouben, LR et al. (1993) Accurate placement of central venous 
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Friday 1st session Bourdon 1 (2.15 - 3.15 pm) – Chair: Sanne Melis 

Identification of the sacrococcygeal epidural space using the nerve stimulator test or 
the running-drip method in dogs.  

 
Martinez-Taboada F, Otero PE, Laredo F, Belda E.  
  
The University Veterinary Teaching Hospital, The School of Veterinary Science, The University 
of Sydney, 65 Parramatta Road, Camperdown, New South Wales 2050, Australia  
Department of Anaesthesiology, Faculty of Veterinary Science, University of Buenos Aires, 
Buenos Aires, Argentina 
Department of Animal Medicine and Surgery, Faculty of Veterinary Medicine, University of 
Murcia, Murcia, Spain 
 
This study aims to compare the nerve stimulator test and the running-drip method for 
successful identification of the sacrococcygeal (SCo) epidural space prior to drug 
administration in dogs. 
Sixty-two dogs receiving an epidural block as part of the multimodal anaesthetic plan were 
randomly allocated to one of the two study groups. In group NS the epidural space (ES) was 
located using an insulated needle connected to a nerve stimulator and in group RUN the ES 
was identified using a Tuohy needle connected to fluid bag elevated 60 cm above the spine 
via a giving set. Five minutes after epidural injection, the success of the technique was 
assessed by the disappearance of the patella reflex. Data were checked for normality and non-
parametric data was analysed using a Mann-Whitney U test. Success was analysed using a 
Fisher’s Exact test. The level of significance was always set at p < 0.05. 
The success in ES identification was similar between groups being 87.1% (70.2% – 96.4%) 
and 90.3% (74.2% – 98%) for the NS and RUN groups respectively (p = 1.000). The 
identification of the epidural space was shorter with the RUN method [26 (15–53) seconds] 
than with the NS [40 (19–137) seconds] (p = 0.02252). No other differences were found in any 
studied variables. 
The RUN and the NS techniques were very successful in identifying the epidural space at the 
sacrococcygeal approach. The RUN is a fast technique that requires no specialised 
equipment. This could make it an interesting choice in general practice. 
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The effect of body position and user experience on the ease of anatomical landmark 
palpation for epidural injection in dogs.  
 
Smith RC, Redondo JI, Martinez-Taboada F.  
 
Wear Referrals, Veterinary Hospital, Bradbury, Stockton on Tees, United Kingdom 
Departamento de Medicina y Cirugía Animal, Facultad de Veterinaria, Universidad CEU 
Cardenal Herrera, Valencia, Spain 
Department of Animal Medicine and Surgery, Faculty of Veterinary Medicine, University of 
Murcia, Murcia, Spain 
The University Veterinary Teaching Hospital, The School of Veterinary Science, The University 
of Sydney, Camperdown, New South Wales, Australia 
 
This study aimed to compare the ease of epidural landmark palpation between veterinarians 
with different experience level and between sternal and lateral recumbencies. 
Thirty adult dogs sedated or anaesthetised and placed in both lateral and sternal recumbencies 
for reasons unrelated to this research (mostly radiology) were included in the study. Breed, 
age, weight, sex, body condition score and body mass index (Thengchaisri et al. 2014) were 
recorded. Two veterinarians (a recent graduate intern and an experienced anaesthetist) 
independently palpated and scored the ease of palpation from 0-4 (0 = easy to palpate to 4 = 
non-palpable) the ilial wings, the dorsal spinous processes of the sixth (L6) and seventh lumbar 
vertebrae (L7), the sacral crest (S1) and the lumbosacral depression (LS). The overall ease of 
palpation was scored 0-10 (0 = easy, 10 = extremely difficult). This method was repeated in 
the other recumbency. In all cases, the pelvic limbs were extended cranially and no epidural 
injection was performed. Data was analysed with a Yuen’s test for the trimmed-means (p < 
0.05). Data is presented as trimmed-mean (interquartile range). 
The experienced observer found it harder 2.9 (2 – 4) to palpate S1 in lateral recumbency than 
the less experienced observer 2.6 (2 – 3) (p = 0.04018). There was no difference in other 
anatomical landmarks and no intra-observer difference was found between recumbencies. 
The observer’s experience had a very limited and the type of recumbency had no effect on the 
ease of palpation for the anatomical landmarks for a lumbosacral epidural injection. 
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A novel parailiac approach for sciatic nerve block in cats – a pilot study 
 
Rodrigo-Mocholi DRM, Martinez-Taboada FMT.   
 
Royal Veterinary College 
University Of Sydney 
 
The veterinary literature showed limited data regarding ultrasound-guided sciatic nerve (ScN) 
blockade in cats. Haro et al. (2012) described four different approaches for ScN blockade, of 
which the femoris approach was the most successful. Recently, a lateral approach, similar to 
the aforementioned technique, was also described (Otero & Portela 2017). 
Five adult cat cadavers (3.58  0.57 kg BTW) were recruited. All cadavers remained in lateral 
recumbency, with the pelvic limb to be stained in the uppermost position. The technique was 
performed on both pelvic limbs. A 15 – 16 MHz linear ultrasound (US) transducer (SonoSite 
M-turbo; FUJIFILM SonoSite) was placed over an imaginary line between the greater 
trochanter and the ischiatic tuberosity. Then, the transducer was craniodorsally moved until a 
longitudinal view of the ScN running over the greater ischiatic notch of the ilium was identified. 
Then, 0.1 mL kg-1 of methylene blue was instilled through a spinal needle (0.7 x 38 mm) using 
an out-of-plane technique. Immediately after the injection, the cat was turned and the technique 
was repeated on the contralateral limb. Later, anatomical dissections were conducted and the 
staining was evaluated, considering a coverage of ⩾1 cm as positive. 
The ScN was inoculated in ten pelvic limbs. Nine ScN (9/10) were positively stained. 
The present US-guided technique showed high success rate for ScN blockade. Authors 
consider the described novel parailiac approach may be an easy and reliable technique to 
perform in cats, but further in-vivo studies are required to assess its clinical usage, efficiency 
and safety. 
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Ultrasound-guided parasternal injection in dogs: a cadaveric study 
 
Zublena ZF, Briganti BA, De Gennaro DGC, Corletto CF.  
 
Dick White Referrals, UK 
University of Pisa, Italy   
 
Median sternotomy is associated with significant intra and post-operative nociception. The 
ultrasound-guided (US) parasternal block of the intercostal nerves (ICNs) is an effective means 
of providing analgesia in human medicine but has not been reported in dogs. 
Six canine cadavers (12 - 43 kg) were used to characterise sonoanatomy of the distal 
intercostal space (ICS) by US imaging. A dye solution (new methylene blue) was then injected 
in the same subjects with a spinal needle at 0.05 mL kg-1 every ICS from 2nd to 7th in one 
parasternal side (low volume, LV), and 0.1 mL kg-1 in spaces 3th, 5th and 7th on the other (high 
volume, HV), under sonographic guidance. Anatomical dissection was carried out to assess 
the spread of the solution. 
The distal portion of ICNs could not be visualised in any specimen using ultrasound, but the 
sonographic features of the space in which ICNs run were consistent in every ICS and easily 
identified. Dissection showed that LV dye stained the ICN at the injection site only, while HV 
dye stained in most of the cases (10/18) two ICSs (the injected and the one cranially). One HV 
dose covered three spaces (cranial and caudal to injection). Staining was found on the pleural 
surface after two injections. 
A single injection of 0.1 mL kg-1 at the level of the distal ICS may anaesthetise more than one 
ICN, but not consistently. Further investigations are needed to better characterise and to refine 
this locoregional technique. 
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Friday 2nd session Bourdon 1 (3.45 - 4.45 pm) – Chair: Tim Bosmans 

Lumbar erector spinae plane (ESP) block in the dog: Anatomical study and assessment 
of two ultrasound-guided techniques in dog cadavers.  
 
Medina Serra RMS, Palacios Jimenez C, Foster A, Plested M, Sanchis Mora SM, Viscasillas 
J.  
  
Royal Veterinary College of London 
 
This study aimed to examine the anatomy of the lumbar epaxial region and to describe two 
different ultrasound-guided techniques for the lumbar erector spinae plane (ESP) block. 
Two dogs (18 and 24 kg) were dissected to describe the relevant anatomy. Bilateral ESP 
injections with 0.4 mL kg-1 of contrast-dye were performed in seventeen adult beagles (9.3 ± 
1.7 kg). Two operators performed ultrasound-guided ESP blocks using either transversal 
approach (TVS) or sagittal approach (SGT). All the injection sites were randomly divided into 
two groups and assigned to each of the operators. Computed tomography and dissections 
were performed to assess the spread of the contrast-dye. 
In all cases the contrast-dye was observed within the ESP compartment. There was no 
difference on the total length of the contrast-dye column between TVS and SGT (p = 0.053). 
TVS had multisegmental staining of dorsal ramus of the spinal nerves (DRSP) in all injections, 
staining DRSP at the injection site in 94% of the injections. For SGT, these values were 29% 
(5/17) and 23% (4/17) respectively. TVS stained more DRSP than SGT (p = 0.001) with a 
median (range) of 2 (2-3) versus 0 (0-3) respectively (Fig 1). TVS had epidural migration in two 
injections and intravascular migration in three injections. Both ultrasound-guided techniques 
resulted in a spread of the contrast-dye within the ESP compartment. 
Although there were no differences in the total length of the contrast-dye column, TVS was 
superior than SGT in staining DRSP. 
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Ultrasound-guided peribulbar block in the dog: an anatomical cadaveric study 
 
Foster A, Viscasillas J, Sanchis-Mora S, Medina Serra R, Stathopoulou T.   
 
The Royal Veterinary College 
Veterinario Universidad CEU Cardenal Herrera 
 
With reduced incidence of major complications, peribulbar anaesthesia (PBA) is superseding 
retrobulbar anaesthesia (RBA) in humans. While blind techniques are reported in veterinary 
medicine, ultrasound-guided PBA techniques are not. 
The PBA was performed bilaterally in 10 thawed Beagle cadavers, by two operators assigned 
randomly to each cadaver. Methylene blue was injected in 5 dogs, with methylene blue and 
Iohexol contrast (50:50) injected in the remaining 5 dogs. Injection volume was calculated 
based on cranium length, as described by Klaumann et al (2018). The ultrasound probe was 
positioned caudal to the orbital ligament in a longitudinal position in order to identify the 
myofascial cone. Injection was performed using an in-plane technique. A computed-
tomography (CT) scan was performed on dogs injected with dye and contrast, to identify 
spread of contrast. Dissection to visualise dye spread in the orbit was performed bilaterally on 
all dogs. 
Inter-operator variability was not significantly different (p = 0.5). Computed tomography 
imaging illustrated peribulbar contrast spread in 9/10 injections (90%), with retrobulbar spread 
for the remaining injection. Dissection could not confirm retrobulbar spread in this case. 
Peribulbar spread was noted in 19/20 injections (95%) on dissection. Coverage of the maxillary 
nerve was noted on 3/20 (15%) injections on dissection. 
Spread of contrast into the skull was noted on CT imaging in 5/10 (50%) injections. No further 
complications were noted. 
The ultrasound-guided technique described here could represent an alternative option for PBA 
in dogs. Further studies are required to evaluate this technique in clinical cases. 
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Assessment of perioperative pain in intact and gonadectomized dogs undergoing 
orthopaedic surgery (preliminary results) 
 
Karamichali P, Anagnostou T, Kazakos G, Prassinos N, Savvas I.  
  
Anaesthesiology & Intensive Care Unit, Companion Animal Clinic, School of Veterinary 
Medicine, Faculty of Health Sciences, Aristotle University, Thessaloniki, Greece 
Surgery & Obstetrics Unit, Companion Animal Clinic, School of Veterinary Medicine, Faculty 
of Health Sciences, Aristotle University, Thessaloniki, Greece 
 
 
Gonadectomy may decrease nociceptive thresholds and modify pain modulating pathways (Ito 
et al. 2004). 
Fifty dogs (5.46 ± 0.437 years, 15.43 ± 1.759 kg), presented for orthopedic knee surgery were 
allocated into 4 groups (female intact n = 9, female gonadectomized n = 17, male intact n = 
16, male gonadectomized n = 8). All patients received acepromazine 0.05 mg kg-1 mixed with 
morphine 0.2 mg kg-1 for premedication, anesthesia was induced with propofol and maintained 
with isoflurane and fentanyl infusion. Pre-emptively, all dogs received carprofen 4 mg kg-1 
subcutaneously. Pain was measured using the University of Melbourne Pain Scale (UMPS) 
and an algometer (mechanical pain threshold) preoperatively and then upon arrival to the 
recovery room and 1, 2, 4, 6, 9 and 21 hours later, on the incision site, a healthy region nearest 
to the incision site and on the corresponding region of the contralateral healthy limb. A general 
linear model for repeated measures was performed to compare the effect gonadectomy on 
UMPS scores and pain thresholds. 
Gonadectomized dogs had non-significantly higher UMPS scores than intact dogs (5.034 ± 
0.338 vs 4.096 ± 0.328, p = 0.052). In female dogs, the mean pain threshold at the incision 
site was higher in intact than in gonadectomized ones at 2 and 4 hours, and at the healthy 
region nearest to the incision site, at 1, 2 and 4 hours (p ≤ 0.05). 
Female gonadectomized dogs experience more intense pain than female intact dogs in the 
first 4h postoperatively after knee surgery. 
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Systematic Review: Anaesthetic Protocols and Management as Confounders in Rodent 
Blood Oxygen Level Dependent Functional Magnetic Resonance Imaging (BOLD fMRI)
  
 
Steiner AR, Rousseau-Blass F, Schroeter A, Hartnack S, Bettschart-Wolfensberger R.  
 
Section of Anaesthesiology, Department of Clinical Diagnostics and Services, Vetsuisse 
Faculty, University of Zurich, Zurich, Switzerland 
Department of Clinical Sciences, Faculty of Veterinary Medicine, Université de Montréal, Saint-
Hyacinthe, Canada 
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Mostly performed under anaesthesia, BOLD fMRI is widely used in rodent models. The choice 
of anaesthetic protocols may affect BOLD fMRI readouts, directly or via changing physiological 
balance. 
The present study systematically reviewed the literature investigating the influence of different 
anaesthesia regimes and changes in physiological parameters as confounders of BOLD fMRI 
in rats and mice, according to de Vries et al. (2015). Four databases were searched. 
One hundred and twenty-two publications met predefined inclusion criteria. Dose rates of 
anaesthetics and timing of image acquisition relative to induction of anaesthesia commonly 
influenced readouts under otherwise identical conditions. Dose-dependent effects were not 
necessarily monotonic, and more pronounced under isoflurane than under medetomidine. 
After bolus-administration of an anaesthetic, responses to stimulation (activations) and 
functional connectivity (fc) gradually increased despite initiation of constant rate infusions. With 
prolonged imaging, complex patterns of temporal evolution arose. The heterogeneity of 
included studies prevented strong conclusions for pairwise comparison of anaesthetics 
regarding characteristic patterns of activations or fc. Arterial blood pressure, PaO2 and PaCO2 
affected BOLD signal across various experimental paradigms and should therefore be 
monitored and maintained at stable physiological levels throughout experiments. 
Despite high risk of bias in all included studies, our review supports that BOLD fMRI studies 
risk to be confounded by anaesthetic protocols and management. Establishing evidence-
based optimal dose ranges and imaging timepoints for a selection of anaesthetic protocols, as 
well as standards of anaesthetic monitoring should therefore be a priority for improving the 
validity of anaesthetised BOLD fMRI in rodent models. 
 
De Vries RBM, Hooijmans CR, Langendam MW. et al. 2015. A protocol format for the 
preparation, registration and publication of systematic reviews of animal intervention studies. 
Evid.-based preclin. med., 2, 1-9. 
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Friday 1st session Bourdon 2 (2.15 - 3.15 pm) – Chair:  Simone Ringer 

 

The effect of inhaled albuterol on PaO2 in anesthetized horses receiving a FiO2 of 0.5 
or > 0.95  
 
Caldwell FJ, Boone LH, Weatherall KM, Auckburally A, Lascola KM, Clark-Price SC, Hanson 
RR.  
 
Auburn University 
Southern Counties Veterinary Specialists, Auburn  
 
Albuterol increases PaO2 in hypoxemic anesthetized clinical horses. Controlled research is 
lacking. The aim of this pilot study was to determine effect of inhaled albuterol on PaO2 in 
anesthetized research horses receiving 0.5 or > 0.95 FiO2. 
In a prospective study, 14 horses were anesthetized and received a FiO2 of 0.5 (n = 7) or > 
0.95 (n = 7). Horses were maintained on isoflurane and mechanically ventilated. After 15 
minutes, PaO2 was determined (baseline). Within each FiO2 group, 5 horses were administered 
inhaled albuterol (2 µg kg-1) and 2 horses received no treatment (controls). At 10, 20, 30 and 
40 minutes after baseline, PaO2 was determined. Data were analyzed with repeated measures 
ANOVA with significance at p < 0.05. Results are Mean ± SD. 
Parameter 
(mm Hg) 

FiO2  Albuterol Baseline 10 min 20 min 30 min 40 min 

PaO2 0.5 Yes  92.2 ± 
25.7 

119 ± 
32* 

122.2 
± 
36.3* 

115.4 
± 
35.3* 

112.4 
± 38.6 

PaO2  0.5 No   142 ± 
36.8 

135 ± 
32.5 

117 ± 
18.4 

115 ± 
12.7 

110 ± 
11.3 

PaO2  >0.95 Yes  271.6 ± 
135.1 

389 ± 
104.7* 

384 ± 
74.1* 

376 ± 
81.8 

341.8 
± 109 

PaO2  >0.95 No   250 ± 
196.6 

252.5 
± 
184.6 

260.5 
± 
191.6 

239 ± 
162.6 

233.5 
± 
183.1 

(* different from baseline) 
Within groups, FiO2 did not differ between times (0.51 ± 0.04, 0.95 ± 0.009). 
Inhaled albuterol increased PaO2 for 20 to 30 minutes in anesthetized healthy horses receiving 
a FiO2 of 0.5 or >0.95. 
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Pharmacokinetics of carprofen in pigs  
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This study investigated pharmacokinetics of carprofen after a single intravenous and multiple 
oral doses in pigs 
Eight anaesthetised pigs undergoing electroporation of pancreatic cells were studied. 
Carprofen 4 mg kg-1 was given IV after the placement of central venous catheter under general 
anaesthesia. Blood samples were collected immediately before and 5, 10, 20, 30, and 60 
minutes and 2, 4, 6, 8, 12 and 24 hours after carprofen administration. Afterwards, the same 
dose of carprofen was given orally, daily for six days and blood collected at 36, 48, 60, 72, 96, 
120, 144 and 168 hours after carprofen administration. Plasma was analysed using liquid 
chromatography with mass spectrometry. Standard pharmacokinetic parameters were 
calculated by compartmental analysis of plasma concentration–time curves using Graph Pad 
Prism. 
The initial plasma concentration of IV carprofen was estimated at 54.57 ± 3.92 μg mL-1 and 
decreased to 8.26 ± 1.07 μg mL-1 24 hours later. The elimination curve showed bi-exponential 
decline; a rapid distribution phase with t½α of 0.21 ± 0.03 hour and a slower elimination phase 
with t½β 17.27 ± 3.78 hour. The calculated pharmacokinetic parameters were as follows: AUC 
351.7 ± 25.53 μg hour mL-1, volume of distribution 3.7 L and plasma clearance rate 380.1 ± 
81.1 mL hour-1. The plasma concentration of carprofen, given orally from day 2 to 7 varied from 
9.03 ± 1.87 to 11.49 ± 2.15 μg mL-1. 
In conclusion, carprofen can be regarded as a long-acting NSAID in pigs from a 
pharmacokinetic point of view. 
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Propofol and fentanyl in a porcine model of sepsis. Is it the right choice?  
 
Casoni D, Liu S, Spadavecchia C, Jakob SM.  
 
Experimental Surgery Facility (ESF), Department of Biomedical Research, Faculty of 
Medicine, University of Berne, Switzerland 
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Experimentally induced septic pigs are worldwide anaesthetised with combinations of GABA-
agonists and opioids. This study aims at reporting the effects of propofol-fentanyl infusion on 
temperature, hemodynamic and anaesthesia stability in control and septic pigs. 
Twenty pigs received IM xylazine (2 mg kg-1) and ketamine (20 mg kg-1). Following tracheal 
intubation achieved with IV midazolam, propofol and fentanyl were infused continuously. After 
instrumentation, anaesthesia was maintained for 91 (IQR 90 - 91.6) hours. Anaesthesia 
stability was evaluated with presence of both spontaneous movements and shivering and 
Bispectral Index (BIS) (10 pigs); temperature was measured with a Swanz-Ganz catheter. 
Noradrenaline was administered if MAP was ≤ 65 mmHg. Differences between control and 
septic pigs were compared with Mann-Whitney test (p = 0.05). 
Data collected completely in 19 pigs; one control pig died prematurely (62 hours). During 
maintenance, median of propofol and fentanyl in septic pigs was 9.52 mg and 6.88 μg kg-1 
hour-1 respectively with no difference to control. Median temperature before sepsis induction 
was 39.8 °C in control and septic pigs. Noradrenaline use was significantly shorter in control 
(11.1 hours, IQR 0 - 52) than in septic pigs (59.9, IQR 28.3 - 52). Repeated shivering and 
movements were recorded in 4 septic and 6 control and in 2 septic and 1 control, respectively. 
In control pigs, BIS (73, IQR 68,5 - 74) was significantly higher than in septic. 
Propofol-fentanyl did not prevent the use of noradrenaline in control pigs and was associated 
with hyperthermia before sepsis. Anaesthesia was not always stable. 
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A new photoplethysmographic device for continuous assessment of urethral mucosa 
perfusion: evaluation in a porcine model.  
 
Cardinali MC, Magnin MM, Bonnet-Garin JMBG, Allaouchiche BA, Junot SJ.  
 
VetAgro Sup Campus Vétérinaire de Lyon, Université de Lyon, Unité APCSe, 1 Avenue 
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Bernard Lyon 1, Unité APCSe, 5 place d'Ansorval, 69437 Lyon, Cedex 03, France, 
 
A new photoplethysmographic device for continuous assessment of urethral mucosa perfusion: 
evaluation in a porcine model 
This study aims to evaluate an innovative device designed to monitor urethral mucosa 
perfusion. It consists of an indwelling urinary catheter equipped with an infrared 
photoplethysmographic (PPG) sensor in contact with the urethral mucosa that provides a 
continuous urethral perfusion index (uPI). 
Twelve female piglets were anaesthetised using a standardised protocol 
(tiletamine/zolazepam, morphine, propofol, sevoflurane) and equipped with the urethral PPG 
probe. Heart rate mean arterial pressure (MAP), cardiac index and uPI were continuously 
recorded. With variable doses of sevoflurane and norepinephrine, the animals were exposed 
to a wide range of MAP, from low to high. Friedman tests with a posteriori multiple comparison 
were performed to assess within time variations and a generalized linear mixed model (GLMM) 
was used to assess the relationship between uPI and MAP. 
Urethral perfusion index and other hemodynamic parameters varied significantly during the 
pharmacological manoeuvres. There was a positive correlation between MAP and uPI 
(Pearson coefficient: +0.83) below a specific MAP value (63  10 mmHg), called dissociation 
threshold (DT). Above this threshold, uPI and MAP were then negatively correlated (Pearson 
coefficient: -0.76). This relationship assessed with the GLMM yielded a significant positive fixed 
effect coefficient (+0.2, P < 0.00001) below the DT and a significant negative fixed effect (-
0.14, p < 0.00001) above DT. 
The PPG device allowed the detection of alterations of the urethral mucosa perfusion 
associated with hypotension or administration of high dose of vasopressors. Further studies 
are warranted to evaluate this device in a clinical setting. 
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Evaluation of the ability of minimally-invasive monitoring devices to assess fluid 
responsiveness in endotoxaemic beagles.  
 
Muehlestein MB, Steblaj B, Joerger FB, Briganti A, Kutter APN.  
 
Department of Clinical Diagnostics and Services, Vetsuisse Faculty of the University of Zurich, 
Switzerland 
Department of Veterinary Sciences, University of Pisa, Pisa, Italy  
 
Fluid responsiveness (FR) is used to assess if patients benefit from fluid therapy. The aim of 
this study was to examine different minimally-invasive haemodynamic parameters in assessing 
FR in endotoxaemic beagles. 
In 6 sevoflurane-anaesthetized mechanically-ventilated beagles, endotoxaemic shock was 
induced by injecting 1 mg kg-1 E. coli lipopolisaccharide (LPS) IV as part of a larger project. 
Ten minutes after LPS, 3 Ringer’s Acetate boluses (10 mL kg-1) were given each over 10 
minutes. Haemodynamic data were collected immediately after each bolus. Thereafter shock 
was treated with noradrenaline ± dexmedetomidine to reach two predetermined MAP goals. 
After a wash-out period of 20 minutes another 3 boluses were administered and measurements 
were repeated equally. Thermodilution was the reference method used to measure change of 
stroke volume (ΔSV). HR, invasive arterial, right atrial and pulmonary capillary wedge pressure 
(PCWP), pulse pressure (PP) and PPvariation, pulse wave transit time and stroke volume 
variation (SVV, measured by pressure recording analytical method) were recorded. Stroke 
distance and flow time corrected (FTc) were measured with oesophageal Doppler. 
Using Receiver Operating Characteristics (ROC), 35 measurements (19 responders and 16 
non-responders) were evaluated. A change in PP > 20% was the most significant indicator of 
FR (ΔSV > 15%) with an area under ROC (AUROC) of 0.74 (sensibility of 74% and specificity 
of 75%). AUROC > 0.6 were found with %ΔHR (0.62), %ΔMAP (0.66), PCWP (0.66), SVV 
(0.61) and FTc (0.65). 
Conclusion: in endotoxaemic beagles, none of the minimally-invasive monitoring parameters 
could predict FR with high sensitivity and specificity. 
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Assessment of immediate and owner perceived recovery following three different 
premedication drugs in dogs undergoing anaesthesia for radiotherapy  
 
Miller C, Bell AM, Pawson P.   
 
University of Glasgow 
 
The effect of three different premedications on immediate and delayed recovery, as perceived 
by the owner, were assessed in dogs anaesthetised repeatedly for radiotherapy. 
Fifteen ASA II, client-owned dogs undergoing radiotherapy, were allocated to each receive 
three different premedications using a Latin square design. Drugs, given IV, were: alfentanil 
10 µg kg-1 with atropine 10 µg kg-1 (AA); butorphanol 0.2 mg kg-1 (B) and medetomidine 2 µg 
kg-1 (antagonised with atipamezole 10 µg kg-1 IM at the end of anaesthesia) (M). Anaesthesia 
was induced with IV propofol and maintained with sevoflurane in oxygen. All dogs were 
mechanically ventilated to maintain normocapnia. At the end of anaesthesia dogs were 
observed, without stimulation, for 20 minutes and times to extubation, sternal recumbency and 
standing were recorded. Owners completed a questionnaire reporting changes in activity, 
appetite, sleep and behaviour at home. Data were analysed using a mixed effect model 
ANOVA, significance set at p < 0.05. 
Duration of anaesthesia was similar in all groups (15.7 ± 6.4 minutes). Extubation was 
significantly faster after AA, (6.5 ± 2.5 minutes), compared to B (8.9 ± 3.5 minutes) and M (9.5 
± 4.1 minutes). After 20 minutes, only 4/15 dogs receiving B were standing, compared to M 
(11/15) and AA (13/15). Reduced activity (10/15) and reduced appetite (6/15) were reported 
more frequently by owners after B compared to AA (4/15 and 0/15, respectively) and M (1/15 
and 1/15, respectively). 
Butorphanol was associated with slower recoveries and may be undesirable when a rapid 
complete recovery is needed. 
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Effect of airway management method on the incidence of haemoglobin oxygen 
desaturation during feline bronchosocpy and bronchoalveolar lavage  
 
Tucker PK, Hibbert A, MacFarlane P.  
 
University of Bristol 
 
The aim of the study was to investigate if an orotracheal oxygen catheter, endotracheal tube 
or laryngeal mask airway affected the incidence of haemoglobin oxygen desaturation in cats 
undergoing bronchoscopy and bronchoalveolar lavage (BAL). 
Twenty cats of mixed breeds, ages and weights were recruited. They had terbutaline 0.015 mg 
kg-1 twice daily preceding bronchoscopy; sedated with 0.3 mg kg-1 butorphanol with 0.003 or 
0.006 mg kg-1 dexmedetomidine IV or IM. Anaesthesia was induced with propofol IV and 
maintained with propofol 0.1 - 0.5 mg kg-1 min-1 for bronchoscopy and BAL. Group allocation 
was randomised: endotracheal tube or laryngeal mask airway (group A) or orotracheal oxygen 
catheter (group B). Haemoglobin oxygen saturation was continuously recorded. Desaturation 
was defined as SpO2 <90% for more than 4s. The incidence of desaturation was analysed 
with chi-squared and the time spent desaturated with Mann Whitney U. 
The incidence of desaturation was 85% and did not differ between groups during bronchoscopy 
and BAL (p = 0.12) or recovery (p = 0.6). Initial analysis suggested duration of desaturation 
differed between groups (p = 0.029). Two cases in group A suffered protracted desaturation 
(20.3 and 16.2 minutes) presumed to be due to bronchoconstriction. When excluded as 
statistical outliers, the groups no longer differ significantly (p = 0.315). 
No difference was identified in the incidence of haemoglobin oxygen desaturation between 
endotracheal tube, laryngeal mask airway or orotracheal oxygen catheter use in this study. We 
do not recommend one method over another. Desaturation was most common during recovery 
from anaesthesia. 
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Influence of three oxygen flow rates on oxygen partial pressure and inspired oxygen 
fraction over time in sixty-nine cats recovering from anaesthesia in an oxygen  
 
Didier C, Polo-Paredes G, Bernard E, Junot S, Verwaerde P, Jourdan G.  
 
UP Anesthésie-Réanimation, Département des Sciences Cliniques (CHUVAC), Ecole 
Nationale Vétérinaire de Toulouse, Université Toulouse-Midi-Pyrénées, Toulouse, France 
CHUVAC, Ecole Nationale Vétérinaire de Toulouse, Université Toulouse-Midi-Pyrénées, 
Toulouse, France 
Service d'anesthésie, VetAgro Sup - Campus Vétérinaire de Lyon, Université de Lyon, Marcy-
L'Étoile, France 
Pôle Anesthésie-Réanimation-Urgences-Soins intensifs, Centre Hospitalier Universitaire 
Vétérinaire d'Alfort (CHUVA), Ecole Nationale Vétérinaire d'Alfort, Université Paris-Est, 
Maisons-Alfort, France 
 
This study aimed to describe the ambient oxygen partial pressure (PpO2) variations and 
inspired oxygen fraction (FiO2) in healthy cats recovering from anaesthesia in an oxygen cage. 
Data were collected prospectively in 69 intubated cats. At T0 (end of anaesthesia), cats were 
transferred into an oxygen cage (T50M, Vetario, UK), with the oxygen flowmeter set at 1, 3 or 
5 L minute-1, with or without humidifier (groups 1, 1H, 3, 3H, 5, 5H). The animals FiO2, cage 
PpO2, PpCO2, temperature and relative humidity were recorded every 30 seconds from T0 until 
extubation. A Kruskal-Wallis test followed by a Dunn post-hoc test with Bonferroni correction 
was used to compare FiO2 and PpO2 variations over time.  
Baseline values were not statistically different. A significant increase in PpO2 and FiO2 was 
observed at T+30 minutes with significant differences between the 3 flow rates, irrespective to 
the relative humidity (Table 1).  
In cats recovering in an oxygen cage, the oxygen flow rate influenced significantly the ambient 
oxygen level. 
 

 1 1H 3 3H 5 5H 
PpO2-T30 
(kPa) 
(SlopeT0-
T30) 

41.33 ± 
3.12 
(0.71) 

41.03 ± 
4.20 
(0.76) 

60.66 ± 
1.65 
(1.77) 

59.34 ± 
3.67 
(1.62) 

75.39 ± 
1.91 
(2.72) 

73.98 ± 
1.09 
(2.69) 

FiO2-T30  
(%) 

42.09 ± 
3.39 

41.04 ± 
4.27 

61.12 ± 
1.54 

59.72 ± 
3.39 

74.68 ± 
1.97 

73.70 ± 
1.11 

PpCO2-T30 
(kPa) 

0.31 ± 
0.11 

0.26 ± 
0.08 

0.18 ± 
0.08 

0.18 ± 
0.04 

0.05 ± 
0.06 

0.12 ± 
0.04 

Table 1. Oxygen partial pressures (T+30min) and their variations 
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Ultrasound guided transabdominal plane block in pigs: a cadaveric pilot study  
 
Michielsen A, Rodrigo-Mocholi D, Cornillie P, Gasthuys F, Schauvliege S. 
 
Department of Surgery and Anaesthesia of Domestic Animals, Faculty of Veterinary Medicine, 
Ghent University 
Clinical Sciences and Services, Royal Veterinary College, Queen Mother Hospital for Animals, 
London 
 
The aim of this study was to develop an ultrasound (US)-guided transabdominal plane (TAP) 
block in pigs. 
Fifteen cadavers (14 female and 1 male, 30 hemi-abdomens, mean ± standard deviation 35.6 
± 5.2 kg) were included. After studying the abdominal wall innervation in 2 hemi-abdomens, a 
pilot study (4 hemi-abdomens) was performed to establish the injection points. Subsequently, 
a two- and three-point injection technique (14 and 10 hemi-abdomens) were performed using 
0.3 mL kg-1 hemi-abdomen-1 of 1% methylene blue in lateral recumbency under US guidance 
(Figure 1). Nerve staining was considered successful if methylene blue was deposited on the 
nerve over a distance of >1 cm during dissection. 

 
Figure 1: A: Anatomical dissection B: Two point injection: caudal and cranial injection 
respectively at the end and at 2/3 of the rib arch C: Extra injection between the cranial and 
caudal injection point D: US-image post-injection. 
Abbreviations: SCT= skin and subcutaneous tissue TAM= transverse abdominal muscle 
IAM/EAM= internal/external abdominal muscle. 

 
 
 
 
 
 
 
 
 
 
 
 

Table 1: Comparing nerve staining upon dissection with the different techniques. 
 

Nerve Two-point technique 
(%) 

Three-point technique 
(%) 

T12 21.4  40 
T13 28.6  90 
T14 50 50 
T15 57.1 80 
T16 50 80 
L1 92.8 50 
L2 78.6 30 
L3 21.4 0 
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The two- and three-point ultrasound guided TAP block injection technique provided sufficient 
staining of the nerves T12 to L3 in a majority of the pigs. Further studies are necessary to 
assess the clinical intra- and postoperative efficacy in pigs. 
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Propofol or Alfaxalone? Effects of total intravenous anaesthesia on respiratory function 
in pigs.  
 
Lervik A, Toverud SF, Krontveit R, Haga HA.  
 
Norwegian University of Life Sciences, Faculty of Veterinary Medicine, Dep. Companion 
Animal Clinical Sciences 
Animal Health and Welfare Branch, Veterinary Inspectorate and Force Health Protection 
Norwegian Armed Forces Joint Medical Services, Sessvollmoen, Norway 
Norwegian Medicines Agency, HTA and Reimbursement, Oslo, Norway 
 
Respiratory depression is common during TIVA, necessitating supportive treatment. 
Sixteen Landrace and Duroc hybrid pigs with mean body weight 25.4 +/- 3.9 kg were 
randomised to two treatments. Following premedication with ketamine 10 mg kg-1 and 
midazolam 1 mg kg-1 IM, and intravenous induction by either propofol or alfaxalone to allow 
endotracheal intubation, anaesthesia was maintained by propofol at 8 mg kg-1 hour-1 IV or 
alfaxalone 5 mg kg-1 hour-1 IV combined with ketamine 5 mg kg-1 hour-1 and dexmedetomidine 
4 µg kg-1 hour-1 IV. The pigs breathed room air spontaneously. SpO2, PECO2 and fR was 
measured for 60 minutes, in addition to inspired VT using a pitot tube and spirometry. If SpO2 
dropped below 80% or if PE• CO2 increased above 10.0 kPa, the pigs were recorded as failing 
to complete the study. Supportive measures were taken, and time to failure was statistically 
compared between treatments. 
Alfaxalone treated pigs had higher respiratory rates and lower PE• CO2 than propofol treated 
pigs, with fR being 7.3 min-1 higher (p = 0.01) and PECO2 0.8 kPa lower (p = 0.05). SpO2 
decreased by 0.6 % and fR by 1.0 min-1 per kg increase in body weight in both treatment groups. 
Three of eight propofol treated and two of eight alfaxalone treated pigs failed to complete the 
study. A Kaplan-Meier analysis of time to failure revealed no significant difference between 
treatments (p = 0.750). 
In conclusion, no major differences were found when comparing treatments. Supportive 
measures must be available when using both protocols. 
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Influence of the presence or absence of an observer on pain assessment in rabbits 
submitted to orthopaedic surgery  
 
Pinho RH, Leach MC, Rocha FDL, Armani DJC, Ferreira-Souza G, Dissenha A, Calciolari K, 
Minto BW, Luna SPL.   
 
Department of Anaesthesiology, School of Medicine (FMB); São Paulo State University 
(Unesp), Botucatu, SP, Brazil 
School of Natural and Environmental Science; Newcastle University; Newcastle upon Tyne, 
United Kingdom  
Department of Veterinary Clinic and Surgery, School of Agronomic and Veterinary Sciences 
(FCAV), São Paulo State University (Unesp), Jaboticabal, SP, Brazil 
 
This study aimed to identify postoperative pain behaviours in rabbits and evaluate the influence 
of the presence of an observer on these behaviours. 
Partial radio-ostectomy was performed in 28 rabbits. Five minutes of video footage were 
recorded in both the presence (Pr) and in the absence (Ab) of an observer before (0h) and 1 
hour (1h) after surgery, to create an ethogram. The Wilcoxon test compared the frequency and 
duration of the behaviours between 0h and 1h in Ab and between Ab and Pr at 0h and 1h. 
Differences were considered significant when p < 0.05. Results are expressed as median and 
interquartile range. 
In Ab, the behaviours "active", "exploring", "dog posture", "eating carrot", "normal posture" 
decreased and "lying", "inactive", "dorsal movement", "wincing" and "lifting limb" increased at 
1h. Compared to Ab, in Pr, the rabbits were less “active” at 0h (Pr – 280; 162 - 300; Ab - 300; 
300 - 300) and 1h (Pr – 0; 0 - 78; Ab - 11; 0 - 300) and showed less duration for “exploring” at 
0h (Pr – 2,5; 0 - 32; Ab - 39; 4 - 63) and “lifting limb” at 1h (Pr - 0; 0 - 0; Ab - 0; 0 - 65) and less 
frequency for “dorsal movement” at 1h (Pr - 0; 0 - 0; Ab - 0; 0 - 1). 
Ethogram identified behaviours related to postoperative pain in rabbits. The behaviours 
changed in the presence of the observer, showing that remote pain assessment should be 
preferable in rabbits. 
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Reliability and odds ratio of different evaluators in assessing sedation in horses  
 
Oliveira AR, Gozalo-Marcilla M, Schauvliege S, Ringer SK, Puoli-Filho JNP, Luna SPL.  
 
 
Department of Veterinary Surgery and Anaesthesiology, School of Veterinary Medicine and 
Animal Science (FMVZ); São Paulo State University (Unesp), Botucatu, SP, Brazil  
The Royal (Dick) School of Veterinary Studies and the Roslin Institute, The University of 
Edinburgh, Easter Bush Campus, Midlothian, UK  
Department of Surgery and Anaesthesia of Domestic Animal, Faculty of Veterinary Medicine, 
Ghent University, Merelbeke, Belgium  
Equine Department, Anaesthesiology Section, Vetsuisse Faculty, University of Zurich, Zurich, 
Switzerland  
Department of Animal Production, School of Veterinary Medicine and Animal Science (FMVZ); 
São Paulo State University (Unesp), Botucatu, SP, Brazil  
 
Reproducibility is an indispensable test to guarantee validation of a measurement and previous 
training is an essential step to ensure reliability. This study aimed to evaluate intra and inter-
reliability and odds ratio of four observers in testing two scales for evaluation of sedation in 
horses. 
Four experienced anaesthesiologists scored a facial (photos) and a behavioural sedation scale 
(videos of 45 seconds) of horses submitted to different sedation protocols. The digital media, 
including unsedated and slightly and deeply sedated horses, was evaluated twice, with a three 
weeks interval. Inter and intra-reliability were calculated by Spearman correlation. The chances 
of each evaluator identifying sedation using the facial scale were calculated by odds ratio. 
Inter-reliability ranged between 79 and 92% for the facial and from 84 to 89% for the 
behavioural scale. Intra-reliability for the facial scale was 95%, 87%, 95% and 94% and for the 
behavioural scale was 88%, 82%, 91% and 85% for evaluator 1 (E1), E2, E3 and E4 
respectively. 
Table 1: Odds ratio of facial changes to differentiate sedated versus unsedated horses. 
 Ears Eyes Lower lip Upper lip 
E1 85.00* 44.20* 85.00* 21.00* 
E2 10.82 10.82 26.71* 10.82 
E3 6.53 10.82 6.53 26.71* 
E4 17 17 44.20* 44.20* 

* p < 0.0001 
All observers showed excellent intra and inter-reliability, indicating that these evaluators may 
be selected for a validation process. Odds ratio varied among the observers and according to 
the different items of the facial scale, showing that E1 was the best evaluator. 
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Mandibular nerve block in juvenile Nile crocodile: a cadaveric study  
 
Bianchi C, Adami C, Dirrig, Cuff, D'Ovidio, Monticelli P. 
 
Royal Veterinary College, UK  
Private Practice, Italy 
    
 
The aim of this cadaveric study was to develop a technique to perform the mandibular nerve 
block in juvenile Nile crocodiles. 
One first crocodile head was dissected to study the anatomy and course of the mandibular 
nerve. Computed tomography (CT) exam was performed in two other heads to identify useful 
landmarks. Following, a hypodermic needle was inserted percutaneously, with a rostro-ventral 
angle, through the external mandibular foramen of 17 hemimandibles, until it reached the 
splenial bone. The injections were performed with a mixture 1:1 of methylene blue and iohexol; 
injection volumes were 0.5 (n=7) and 1 ml (n=10) for hemimandibles ≤ 15 and > 15 cm long, 
respectively. Iohexol spread and nerve staining with methylene blue were assessed with CT 
and anatomical dissection, respectively. Data was analysed with either one sample T-test or 
Mann-Whitney Rank Sum test. 
Stain of the mandibular nerve in the temporal fossa, stain of the medial branch of the 
mandibular nerve, and dorso-ventral and medio-lateral spread of iohexol from the injection 
point were greater in group 1 than in group 0.5 (p<0.001). The caudal spread of iohexol was 
greater in group 1 than in group 0.5 (p=0.01), whereas there were no differences between 
groups in rostral spread of the contrast and in the stain of both the medial mandibular foramen 
and the temporal fossa. 
The technique was feasible and easy to perform. Both injection volumes consistently resulted 
in stain of the mandibular nerve and spread of contrast in the anatomical region of interest.  
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Effects of local infiltration with ropivacaine and its combination with meloxicam on the 
isoflurane requirements and cardiovascular response during feline ovariohysterectomy
  
 
Carapeba GOL, Nicácio IPGA, Stelle ABF, Bruno TS, Nicácio GM, Costa Jr JS, Cassu RN.
  
 
Postgraduate Program in Animal Science, University of Western São Paulo, Brazil 
Faculty of Veterinary Medicine, Department of Veterinary Surgery and Anaesthesiology, 
University of Western São Paulo, Brazil 
 
Loco-regional anaesthesia has been widely used in small animal practice due to analgesic and 
anaesthetic-sparing properties (McMillan et al. 2012; Vicente et al. 2018). This prospective, 
randomized, blinded, clinical study aimed to investigate the effect of the local anesthesia on 
the isoflurane requirements and cardiovascular response during feline ovariohysterectomy. 
Forty-five cats were premedicated with acepromazine (0.05 mg kg-1) and pethidine (6 mg kg-

1). Anaesthesia was induced with propofol to effect and maintained with isoflurane/O2. The 
subjects were distributed into three groups (n = 15), consisting of the pre-incisional infiltration 
at the surgical site (midline incision, ovarian pedicles and caudal uterine body) with saline 
solution 0.9% (group S), ropivacaine 0.25% alone (1 mg kg-1, group R), and combined with 
meloxicam (0.2 mg kg-1, group RM). Intraoperatively, cardiopulmonary variables and FE´ISO 
were monitored. FE´ISO was adjusted according to changes in SAP and HR. Data were 
analysed using ANOVA followed by a Tukey´s test. 
Compared to S and R groups, the mean FE´ISO in the RM was decreased by means of 21.9% 
and 15.6%, respectively. Mean overall FE´ISO, HR and PAS were significantly lower in the RM 
(0.88 ± 0.14%; 121 ± 14 beats minute-1; 95 ± 10 mmHg) compared to the S (1.13 ± 0.23%; 150 
± 13 beats minute1; 112 ± 21 mmHg) and R groups (1.05 ± 0.13%; 148 ± 16 beats minute-1; 
109 ± 26 mmHg). 
Local infiltration with ropivacaine and meloxicam seems to be an effective technique to 
decrease isoflurane requirements and autonomic response during ovariohysterectomy in cats. 

 
References 
McMillan MW, Seymour CJ, Brearley JC (2012) Effect of intratesticular lidocaine on isoflurane 
requirements in dogs undergoing routine castration. J Small Anim Pract 53, 393-397.  
Vicente D, Bergström A (2018) Evaluation of intraoperative analgesia provided by incisional 
lidocaine and bupivacaine in cats undergoing ovariohysterectomy. J Feline Med Surg 20, 922-
927.  
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Comparison of local and systemic administration of meloxicam for postoperative pain 
management in cats undergoing ovariohysterectomy  
 
Stelle ABF, Carapeba GOL, Nicácio IPGA, Bruno TS, Nicácio GM, Costa Jr JS, Teixeira Neto 
FJ, Cassu RN. 
 
Faculty of Veterinary Medicine, Department of Veterinary Surgery and Anaesthesiology, 
University of Western São Paulo, Brazil 
Postgraduate Program in Animal Science, University of Western São Paulo, Brazil 
School of Veterinary Medicine and Animal Science, Department of Veterinary Surgery and 
Anaesthesiology, São Paulo State University (Unesp), Brazil 
 
Evidence has shown that peripheral administration of NSAIDs plays an important role in 
postoperative pain management (Kroin et al. 2016).  
This study aimed to compare the analgesic efficacy of local and systemic administration of 
meloxicam (0.2 mg kg-1) in feline ovariohysterectomy. Thirty cats were sedated with IM 
acepromazine (0.05 mg kg-1) plus pethidine (6 mg kg-1). Anaesthesia was induced with propofol 
and maintained with isoflurane/O2. After removal of the ovarian and uterus, the cats were 
randomly allocated into two groups (n = 15) to receive meloxicam diluted in 1 mL of saline 
0.9% (LG) or 1 mL of saline 0.9% (SCG), which were administered into the ovarian pedicles, 
uterine cervix and midline incision. Cats in SCG received SC meloxicam after intubation.  
Pain was assessed by a blinded observer using an Interactive Visual Analog Scale (IVAS), the 
UNESP-Botucatu Multidimensional Composite Pain Scale (MCPS), and mechanical 
nociceptive thresholds (MNT) at 0.5, 1, 2, 4, 6, 8, 12, 18, and 24 hours post-extubation. Rescue 
analgesia was provided with IM morphine (0.1 mg kg-1). Data were analysed using t-tests, 
Fisher´s exact test, Mann-Whitney and Friedman tests (p < 0.05).  
Total MNT, IVAS and MCPS range did not differ between groups (LG: 189 ± 59 g, 5 ± 3 mm, 
1 ± 0.5; SCG: 191 ± 60 g, 7.1 ± 4 mm, 1.8 ± 1, respectively). The number of rescue morphine 
doses was significantly higher in SCG (7 doses) compared with LG (none dose).  
Local infiltration of meloxicam decreased postoperative analgesic requirements following feline 
ovariohysterectomy. 
 
 
References 
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wound to reduce postoperative pain after laparotomy in rats. Reg Anesth Pain Med 41, 691-
695. 
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Anaesthesia management in dogs and cats in Lower Saxony  
 
Kästner S, Goossens L, Samp A.  
 
University of Veterinary Medicine Hannover, Foundation 
Ecuphar GmbH, Greifswald 
 
In 2016, guidelines for anaesthesia management in dogs and cats were released in Germany 
(1). The purpose of the survey was to determine, which aspects of these guidelines are fulfilled 
in daily small animal anaesthesia practice. 
All practices and clinics that treat small animals in Lower Saxony received an anonymous 
questionnaire. The responses of 454 veterinary institutions (return rate 36.6%) were analysed 
by descriptive statistics. 
The majority of facilities use injection anaesthesia only (54.8% in dogs, 60.7% in cats). An 
intravenous catheter is established routinely in 47.4% and 8.3%, of dogs and cats, respectively. 
Most establishments do not intubate dogs (41.4%) or cats (50.9%) routinely. In 54.6% of 
facilities an oxygen source is available. About two-thirds have the equipment for performing 
controlled ventilation. The majority of facilities always use active or passive warming devices. 
Xylazine is the most commonly used sedative (79.4%) and ketamine is the most commonly 
used anaesthetic (97%). Isoflurane is the most commonly used inhalation anaesthetic (95%), 
in conjunction with an endotracheal tube in the majority of cases. Approximately two-thirds of 
the facilities use additional perioperative analgesics, with 60% being NSAIDS. In 52.6% of the 
questionnaires information on monitoring was provided. Clinical monitoring most commonly 
comprises respiratory rate and the protective reflexes. The most popular monitoring tool is the 
pulse oximeter. 
More than half of the 454 veterinary facilities work exclusively with injection anaesthesia based 
on ketamine and an alpha-2 agonist. The recommendations in the anaesthesia guideline are 
often not fully implemented in small animal practice. 
 
References 
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Hund und Katze. Tierarztl Prax Ausg K Kleintiere Heimtiere 44(4), 261-271. 
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Is BIS a useful monitoring tool during balanced neuroanaesthesia in rabbits? 
Preliminary results   
 
Casoni D, Petrucci MF, Wanderer S, Spadavecchia C.  
 
Experimental Surgery Facility (ESF), Department of Biomedical Research, Faculty of 
Medicine, University of Berne, Switzerland 
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The use of Bispectral Index (BIS) in rabbit anaesthesia is controversial (Martin-Cancho et al. 
2006, Romanov et al. 2014). Aims of this study were to evaluate whether BIS was reliable 
indicator of anaesthesia depth, and it was altered by bilateral carotid clamping. 
Twenty-six New Zealand white rabbits were anaesthetised for microsurgical creation of a 
bifurcation aneurysm at the left carotid. After SC dexmedetomidine (100 μg kg-1), ketamine (20 
mg kg-1) and methadone (0.3 mg kg-1), propofol (1 mg kg-1) was administered, if needed, for 
tracheal intubation. Anaesthesia was maintained with isoflurane in oxygen aiming at absence 
of autonomic response with maximal FE’ 1.3%, combined with lidocaine (50 μg kg-1 minute-1) 
and fentanyl (5 μg kg-1 hour-1). Blood pressure, PR, HR, SpO2, fR, temperature, Fi and FE’ of 
oxygen, CO2 and isoflurane, BIS, and suppression ratio were recorded. Values of BIS over 
time were compared with ANOVA in ranks followed by Tukey test and the value pre and post-
ischemia with Signed rank test (p = 0.05). 
No burst suppression was observed on the EEG. BIS values recorded during anaesthesia were 
stable over time (median 65.5 - 72.5). BIS was significantly higher at extubation (median 91, 
IQR 74.5 - 95) than at any other time point, and at the end of anaesthesia (median 72, IQR 72 
– 83.5) than at any other time point until surgery start. Clamping and reperfusion did not 
significantly affect the BIS. 
Anaesthesia depth deemed clinically adequate was reflected by a stable BIS with values higher 
than in humans. 
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The antinociceptive properties of epidural magnesium sulphate (MgSO4) were investigated in 
standing horses. 
Six horses (535 to 686 kg, 10 to 17 years) were enrolled in a placebo-controlled, blinded cross-
over study. Three baseline measurements of electrical, thermal and mechanical thresholds 
were performed at the hindlegs in a random order, afterwards 1 mg kg-1 MgSO4 (treatment Mg) 
diluted to 15 ml or the same volume of saline (treatment S) was administered through an 
epidural catheter over 15 minutes. Nociceptive thresholds were determined after 20, 40, 60, 
80, 100, 120, 140, 160 and 180 minutes. Blood samples were collected before treatment and 
every 30 minutes throughout the study. Data were assessed for normality by the Shapiro-Wilk 
test. For statistical analysis, a linear mixed model using horse as a random effect and session, 
time, treatment and its interaction as fixed effects was used. Treatments were compared 
specifically at 20, 60, 120 and 180 minutes, and tested at the Bonferroni adjusted significance 
level of 0.0125.  
Two horses collapsed during injection of MgSO4, one stood up immediately and continued the 
study, the other one was excluded from further analysis because it took a longer time to stand 
up. No significant differences between the two treatment groups were observed for nociceptive 
thresholds. A significant difference was only found for HR, at timepoint 180 (Mg 43 ± 4.3; S 31 
± 4.7) (p = 0.009).  
This study failed to demonstrate any analgesic properties of MgSO4 administered epidurally in 
standing horses when using electrical, thermal and mechanical thresholds. 
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The current study evaluated the feasibility of automated video-tracking software to monitor the 
head movements of horses, setting the basis for future pain evaluation studies.  
Six horses were video-recorded (two frames per second) over a 4-hour period. Video 
recordings were transferred to a computer and the movement and orientation of the horse 
heads were analysed with an image processing and tracking software (Loopy® Neural 
Network, Kritzendorf, Austria). The tip of the nose and ears were marked every 10 frames 
using the annotation feature of the software on the first 2,500 frames. The annotation creating 
an image-processing algorithm and train a convolutional neural network, to predict the marker 
directly from images. Subsequently, prediction of the complete video sequence was run with 
the model and data downloaded. The SD of Xhead and Yhead was calculated and displayed on a 
time line to track the movement of the head. For the orientation, the image center was 
determined (x0, y0) and Xhead-X0; Y0-Yhead calculated and displayed as density plots. Plots and 
SD graphs were compared against the visual inspection of the video to identify resting/sleeping 
and moving/eating behaviors. 
Resting/sleeping, moving/eating behaviours and their duration could be determined on the 
graphs and related with the visual inspection of the video recordings. 
The software seems to identify activity and position of the horse heads over a 4-hour period. 
Further calculation of the time budget of different behavioural categories may help to determine 
the overall activity of horses and identify painful stages. 
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Similar cranial spread of contrast medium between lumbosacral and sacrococcygeal epidural 
injections has been demonstrated in dog cadavers (Vesovski et al., 2019). Aim of the current 
study was to compare the need of rescue opioids between two epidural techniques. 
Thirty-seven dogs undergoing perineal hernia repair were included in this randomized, blinded 
study. Dogs were premedicated with acepromazine (0.02 mg kg-1) and butorphanol (0.3 mg 
kg-1) IM. Anaesthesia was induced with propofol and maintained with sevoflurane (FE’Sevo 2.3 
%) in oxygen. Epidural ropivacaine 1 % (0.2 mL kg-1) was administered in either lumbosacral 
(LS) or sacrococcygeal (SC) space under computed tomography guidance. Intra-operative 
fentanyl 3 µg kg-1 IV, was administered if two out of three parameters (HR, fR and MAP) were 
increased more than 20 % from baseline values before surgical incision. Dogs received 
meloxicam 0.2 mg kg-1 IV postoperatively. Glasgow Composite Pain Scale (GCPS) was 
assessed six hours after epidural injection. Methadone (0.2 mg kg-1 IV) was administered if the 
GCPS score was ≥ 6/24. The need of fentanyl or methadone was recorded as Yes or No. 
Mann-Whitney U and Fisher’s Exact tests were used and p set at 0.05.  
Results are shown in Table 1. A maximum of two fentanyl boluses was needed per dog. No 
significant differences were detected between techniques. 
Both epidural techniques provided good intra-operative analgesia and similar consumption of 
postoperative methadone. 
 
Table 1. 
Epidural 
technique 

Dogs received 
fentanyl 

GCPS at 6 
hours 

Dogs received 
methadone 

LS  2/19 2 (1-8) 4/18 
SC  6/18 3 (1-7) 3/17 
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Anaestetic-related deaths in dogs in Spain: COMPLRED 2016-2019  
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The aim of this study was to establish the current canine anaesthetic mortality in Spain. 
A prospective multi-centric study was undertaken in 84 veterinary centres between 2016 and 
2019. 14974 dogs were anesthetized (7379 females and 7595 males; age: 6.2 ± 4.0 years; 
weight: 16.4 ± 12.4 Kg) for different reasons: 5398 minor (MIN), 3830 abdominal (ABD), 2530 
orthopaedic (ORTH), 3064 diagnostic (DIAG) and 152 thoracic surgery (TOR). Patients were 
classified by ASA status: 4451 ASA I, 7488 ASA II, 2567 ASA III and 468 ASA IV-V. 
Anaesthetic-related death was defined as occurring after premedication and within 48 hours 
after extubation. Data were analysed using a logistic binomial regression (p < 0.05). 
Seventy-one dogs died. Mortality rate was 0.47%: ASA I 0.04%, ASA II 0.23%, ASA III 0.90%, 
ASA IV-V 6.20%. Nine patients died during the maintenance, 55 at the first 24 hours and 16 
between 24-48 hours. Seven patients died in MIN procedures, 34 in ABD, 6 in DIAG, 20 in 
ORTH, 4 in TOR. When compared to ASA I, patients ASA III (Odds ratio (OR): 19.5, p < 0.001) 
and IV-V (OR: 74.3, p < 0.001) had increased mortality. A mortality rate increase was observed 
in ORTH surgeries (OR: 4.2, p = 0.002), taking MIN as reference. Emergency anaesthesias 
increased the mortality (OR: 2.8, p = 0.004). The use of locorregional anaesthesia reduced the 
mortality (OR: 0.4, p = 0.01). 
Most of deaths happened postoperatively (78%). The use of locorregional anaesthesia could 
be considered as a protective factor. 
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The aim of this study was to establish the canine anaesthetic mortality in Argentina. 
A prospective multi-centric study was undertaken in 37 veterinary centres between 2017 and 
2019. A total of 4082 dogs were anesthetized (2313 females and 1769 males; age: 6.6 ± 4.3 
years; weight: 16.9 ± 12.8 Kg) for different reasons: 1700 minor procedures (MIN), 1605 
abdominal interventions (ABD); 516 orthopaedic surgery (ORTH), 192 diagnostic procedures 
(DIAG) and 69 thoracic surgery (TOR). Patients were classified by ASA status: 934 ASA I, 
2179 ASA II, 784 ASA III and 185 ASA IV-V. Anaesthetic-related death was defined as 
occurring after premedication and within 48 hours after extubation. Data were analysed using 
a logistic binomial regression (p < 0.05). 
Fifty-five dogs died. Mortality rate was 1.35 %: ASA I 0.11%, ASA II 0.32%, ASA III 2.30%, 
ASA IV-V 15.68%. Two patients died during induction, 2 patients during the maintenance, 39 
at the first 24 hours and 12 between 24-48 hours. Twelve patients died in MIN procedures, 39 
in ABD, 2 in ORTH and 2 in TOR. Logistic regression did not found risk (or protective) factors. 
Most of deaths happened during the postoperatory time. More cases are needed for increase 
the statistic potency of the analysis in order to find relationships between death and potential 
risk factors. 
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To review the data collected form an audit in anaesthetic machines and vaporizers in Spanish 
and Portuguese veterinary clinics. 
Data were collected between January 2016 and June 2019 by Ecuphar Veterinaria, a company 
dedicated to check the operation, calibration and repair of anaesthetic machines and 
vaporizers. Data were anonymized to meet the requirements of the General Data Protection 
Regulation (EU 2016/679). Descriptive statistic was used to analyse the data. 
One thousand, five hundred and thirty-seven forms about anaesthetic machines and 1890 of 
vaporizers were collected. After the initial review, 44% of the machines got a CONFORMING 
result, 21% had some problems which were fixed during the visit and 35% got a NON-
CONFORMING result. The percentage of fails in the different parts of the machine were: 
source of O2: 23%, flowmeters: 16%, connections: 20%. oxygen pipes: 18%, high-flow oxygen 
flush: 15%. fresh gas output: 17%; manometer: 14%; inspiratory valve 19%; expiratory valve: 
20%; APL valve: 24%. canister: 38%; gas evaluation system: 45%; reservoir bag: 23%. Ayre’s 
T piece: 42%; coaxial: 25%; circle circuit: 23%. 1529 vaporizers reached a CONFORMING 
result, while 361 (19%) were NON-CONFORMING. 
A high percentage of machines and vaporizers have problems. A periodical review of the 
equipment by a qualified technical service should be mandatory to detect problems and to 
improve the safety in anaesthesia. 
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The clinical effect of xylazine premedication, ketamine induction and maintenance with 
isoflurane in oxygen/air mixture in water buffalo calves (Bubalus bubalis) undergoing 
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According to the current European legislation, few drugs are licensed for general anaesthesia 
(GA) in domestic water buffaloes (Bubalus bubalis) (EU 37/2010). Protocols reported in 
veterinary literature describe the use of drugs not allowed in those ruminants. 
Eight water buffalo calves were sedated intramuscularly (IM) with 0.1 mg kg-1 of xylazine. The 
quality of sedation, presence or absence of salivation, tympany, regurgitation were monitored 
and recorded at 2 and 5 minutes after IM injection and after that every 5 minutes. GA was 
induced with ketamine 2 mg kg-1 intravenously (IV). Top up of xylazine (0.025 mg kg-1) and 
ketamine (0.5 mg kg-1) IV, if needed to gain orotracheal intubation, were registered. GA was 
maintained with isoflurane in oxygen/air mixture (1:2 ratio). Analgesia was achieved with 
lidocaine 2% (10 mL) for each testicle (intrafunicular block), and flunixin meglumine (1.1 mg 
kg-1) IV. Presence of ataxia, degree of sedation, pain, HR, fR, invasive blood pressure, arterial 
blood gasses, airways pressures and gasses were recorded. A descriptive analysis was used 
for ordinal values and continuous data. 
Supplemental doses of xylazine and ketamine were needed in 8/8 and 7/8 buffaloes 
respectively. Jugular IV catheter placement was challenging, and in 6/8 cases auricular vein 
was used. Hypoventilation (PE’ CO2> 45 mmHg) and salivation were reported in 8/8 and 7/8 
subjects respectively.  
The protocol described is suitable for GA in water buffaloes, however an increased dose of 
xylazine may be needed to smoothen the induction. The marginal auricular vein should be 
considered as IV access. 
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musculocutaneous (RUMM block) nerves in Macaca fascicularis with radius and ulna 
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A ten-year-old, 7.8-kg, male research macaque (Macaca fascicularis) was anaesthetized for 
surgical fracture repair. Ketamine (8 mg kg-1) and medetomidine (20 g kg-1) were administered 
intramuscularly for sedation. During preoxygenation, the saphenous vein was catheterized, 
and anaesthesia induced intravenously with propofol (1 mg kg-1). The trachea was intubated 
and connected to a rebreathing circuit. Anaesthesia was maintained with isoflurane in 100% 
oxygen. Continuous monitoring of physiological variables was recorded every 5 minutes. 
A peripheral block of the radial, ulnar, musculocutaneous and median nerves (RUMM block) 
was performed based upon previous descriptions provided by both the human and the 
veterinary literature (Carles et al. 2001, Dupré 2006, Castiñeiras et al. 2015). The monkey was 
placed in dorsal recumbency and an isolated needle attached to a neurostimulator (2 Hz) was 
introduced through the upper and middle third of the arm immediately above the brachial artery 
identified by palpation. The initial current (1 mA) was reduced while repositioning the needle 
tip as required to elicit muscular contractions with 0.3-0.5 mA for each nerve. Bupivacaine 
0.5% was administered (total volume 4 ml). No additional intraoperative analgesic drugs were 
required, and no adverse events or further complications were observed during surgery. 
Meloxicam (0.2 mg kg-1) was administered subcutaneously at the end of the procedure and 
recovery was considered to be excellent. Both meloxicam (0.1 mg kg-1) and tramadol (2 mg 
kg-1) were administered postoperatively during two weeks. 
We conclude that the RUMM block provided sufficient perioperative analgesia in a monkey 
anaesthetized for forearm fracture repair. 
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Sheep is an experimental model for intravascular procedures as kidney embolization (KE). 
Opioid analgesia is necessary in humans after KE (Hom et al. 1999). Fentanyl patch is an easy 
option to administrate analgesia in this species. 
A transarterial KE model was performed in 5 sheep (60.2  7.04 kg). Twenty-four hours before 
the intervention a fentanyl patch (150 μg hour-1) was placed on the inner side of the forelimb 
and was changed 3 days after placement. Four veterinarians trained in pain evaluation used 
Sheep Grimace Scale (SGS) (Häger et al. 2017) to assess postoperative pain at 12 and 24 
hours after intervention and after that, once a day until seventh day. They also evaluated 2 
healthy sheep (10 evaluations per sheep) as controls. Mean of the 4 evaluators was obtained 
at each evaluation moment. Parametric data were showed as mean  standard deviation and 
non-parametric ones as median (range). In normal distributions, Student’s t-test was used for 
comparing means; for non-normal distributions, the Mann-Whitney U test was applied. 
SGS scores did not exceed 2.5 points, except in one animal that was euthanized at 6th day 
due to an acute renal failure (3.75 points), being the maximum possible score of 7 points. 
Median of controls was 0.50 (1.50). Except for 12-hour evaluation (1.55  0.76 points), no 
significant differences were observed regarding controls score in any evaluation. 
The use of a fentanyl patch was adequate for the control of postoperative pain within the first 
7 days for kidney embolization. 
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Dexmedetomidine for perioperative management of five dogs submitted to a 
pheochromocytoma ablation  
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Pheochromocytoma (PHEO) ablation produces severe cardiovascular complications. In 
humans, dexmedetomidine minimizes hemodynamic alterations during surgical PHEO 
manipulation (Singh and Singh 2014). 
Five mixed breed dogs undergoing adrenalectomy for PHEO were premedicated with 
dexmedetomidine (1 g kg-1) and methadone (0.2 mg kg-1) IM. Anaesthesia was induced with 
propofol IV and maintained with isoflurane in oxygen. Dexmedetomidine (0.5 g kg-1 h-1) and 
remifentanil (3 g kg-1 min-1) or fentanyl (5-10 g kg-1 h-1) were administered IV. 
Cardiorespiratory parameters were monitored throughout the procedure. After extubation, 
dexmedetomidine was discontinued and post-operative analgesia was provided by methadone 
(0.1 mg kg-1) IM. Episode of hypotension, hypertension and arrhythmias were recorded and 
quantified. Data were analysed with a descriptive statistic and are shown as mean  SD.  
In all dogs, sedation and induction were smooth without hemodynamic alterations. The mean 
HR intraoperatively was 77.9  15.9 beats min-1 and the mean MAP was 75.1  4.7 mmHg. 
One dog experienced atrioventricular blocks and a transient increase in blood pressure up to 
a MAP of 125 mmHg. Two dogs experienced transient hypotension (MAP 50 mmHg): one dog 
was treated with crystalloid administration; but in the other one dobutamine was administered 
IV. All dogs were discharged within 10 days. 
Perioperative administration of dexmedetomidine along with remifentanil or fentanyl in dogs 
with PHEO provided satisfactory sedation and analgesia. In addition, dexmedetomidine, by 
means of its effect of inhibition of catecholamines’ outflow (Moura et al. 2006; Jung et al. 2012), 
prevented significant alteration in HR and blood pressure during mass manipulation. 
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The aim of this study was the comparison of the MAC sparing effects of 2 doses of methadone 
and levomethadone assumed as equipotent in cats. 
In a randomized blinded cross-over study 6 healthy cats received either 0.4 mg kg-1 methadone 
(M) or 0.2 mg kg-1 levomethadone (L) intravenously with a minimal wash out of 1 week.  
Anaesthesia was induced with sevoflurane in 100% oxygen via face mask. After orotracheal 
intubation sevoflurane concentrations were collected from the distal end of the tube. Before 
and after treatment MAC was determined at 57m above sea level by transdermal constant 
current stimulation (50 mA) via adhesive electrodes at a thoracic limb using the bracketing 
technique (Sonner 2002). Non-normally distributed parameters were analyzed by Wilcoxon-
Sign-Rank-Test and results are displayed as median [minimum – maximum]. 
Baseline MAC did not differ with 3.6 [3.25 - 4.05] Vol.% in M and 3.55 [2.95 – 4.55] Vol.% in L 
between treatments. Opioid administration did not significantly affect MAC in M 3.75 [2.95 - 
4.35] Vol.% or L 3.85 [2.75 ± 4.05] Vol.%, respectively. Time between treatment and MAC 
determination was longer in L with 184 ± 48 minutes compared to M with 131 ± 52 minutes (p 
= 0.03). 
The investigated doses of methadone and levomethadone can be assumed as equipotent 
concerning their effects on MAC in cats. However, as the opioids’ effect on MAC was 
individually variable, at average both drugs had no MAC sparing or increasing effect in cats. 
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