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Dear colleagues, 

 

With great pleasure, we invite you to the AVA Autumn Meeting 2019, 
which will take place in the heart of the beautiful and historic city of Ghent. 
The congress venue, NH Hotel Ghent Belfort, is located in the city centre, 
in very close proximity to the Belfry of Ghent, the City Hall, the Saint Bavo’s 
Cathedral and numerous hotels to choose from. 

The keynote lectures will be given by specialists from both veterinary and 
human medicine. The pre-congress day will focus on intensive care of both 
large and small animals, with lectures on ventilation in the intensive care 
unit, fluid therapy and surviving sepsis, i.e. topics that are very relevant for 
veterinary anaesthetists, nurses and general practitioners. 

The topics for the main congress days will be ‘Opioid free anaesthesia’ 
and ‘Cardiorespiratory support’. This will include lectures on opioid free 
anaesthesia in humans, the use of opioids in veterinary medicine, novel 
targets for analgesic drugs, protective ventilation in obese human patients, 
the cardiorespiratory challenges of robotic surgery in humans, etc. We are 
also very proud to host a Leslie Hall Memorial Lecture, where Prof. Iain 
Glen will talk about the development of propofol. 

The organizing committee is determined to continue the AVA tradition of 
having excellent social programmes, with a welcome reception at the City 
Hall of the City of Ghent, a congress dinner (with open-end party!) at the 
Handelsbeurs of Ghent and, for those interested, a beautiful boat tour 
through the city centre on Saturday. 

 

Looking forward to welcoming you at the meeting! 

 

The Organising Committee 
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The AVA would like to thank the Sponsors for their generous support of this event:
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Programme – Main congress 

 

 

Thursday 12th September (main congress day 1) 
8.45 – 9.00   Opening ceremony  
9.00 – 9.45   Opioid free anaesthesia in humans (L. De Baerdemaeker) 
9.45 – 10.30 Novel targets for pain management (Y. Kushnir) 
10.30 – 11.00  Break & exhibition 
11.00 – 11.45 Opioids in veterinary medicine (E. Clutton) 
11.45 – 13.00 Leslie Hall Memorial Lecture (Iain Glen) 
13.00 – 14.30 Lunch & ECVAA General Meeting 
14.30 – 15.30 Abstract sessions 
15.30 – 16.00 Break & exhibition 
16.00 – 17.00 Abstract sessions 
 
 
Friday 13th September (main congress day 2) 
9.00 – 10.00 Cardio-anaesthesia (S. Bouchez)  
10.00 – 11.00 Anaesthetic challenges of robotic surgery in man (L. 

Foubert)  
11.00 – 11.45 Break & Exhibition + Poster session 
11.45 – 12.45 What can we learn from the last changes in protective lung 

ventilation in morbidly obese human patients? (J. Mulier)  
12.45 – 14.15 Lunch & AVA General Meeting 
14.15 – 15.15 Abstract sessions 
15.15 – 15.45 Break & exhibition 
15.45 – 16.45 Abstract sessions 
16.45 – 17.00 Closing ceremony 
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Programme - oral presentations - Thursday 
 
Thursday 1st session Bourdon 1 (2.30 - 3.30 pm) chairperson: 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.  
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.  
Influence of pre-anaesthetic clinical examination on anaesthetic case management in dogs and cats  
- Louro LF, Maddox T, Alderson B.  
Evaluation of routine pre-anaesthetic haematological and biochemical screening in geriatric cats and 
dogs - Diaz MdM, Kaartinen J, Allison A   
 
Thursday 2nd session Bourdon 1 (4.00 - 5.00 pm) chairperson: Stéphane Junot 
Assessment of perioperative pain in intact and gonadectomized dogs undergoing orthopaedic surgery 
(preliminary results) - Karamichali P, Anagnostou T, Kazakos G, Prassinos N, Savvas I. 
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.  
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. 
Pain behaviours before and after treatment of oral disease using video assessment: a prospective, 
blinded, randomized clinical trial - Watanabe RW, Frank DF, Steagall PS. 
 
Thursday 1st session Bourdon 2  (2.30 - 3.30 pm) chairperson: Miguel Gozalo Marcilla 
Clinical and anaesthesiologic effects of lidocaine constant rate infusion in neonatal foals during 
anaesthesia - Lambertini C, Mazzanti A, Romagnoli N.  
The antinociceptive effect of Magnesium Sulphate administered intravenously in standing horses - La 
Rosa L, Twele L, Duchateau L, Kästner SBR, Schauvliege S. 
Recovery quality after romifidine vs detomidine infusion during isoflurane anaesthesia in horses - 
Alonso BA, Carregaro AC, Cuypers CC, Michielsen AM, Gasthuys FG, Schauvliege SS. 
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. 
 
Thursday 2nd session Bourdon 2 (4.00 - 5.00 pm) chairperson: Jaime Viscasillas 
Retrospective investigation of change in body temperature in anesthetized dogs - Clark-Price SC, 
Bossert JL, Brunstein KA, Farrow AF, Perregrino A. 
Evaluation of the anaesthesia gas warmer “Darvall SWT Heated Breathing Circuit” on dogs’ body 
temperature undergoing elective ovariectomy - Giannettoni GG, Zilberstein ZL, Laurenza LC. 
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.   
Electrocardiography-guided placement of central venous catheter in critically ill dogs - Rohwedder L, 
Böttcher P, Kunz A, Rohwedder T. 
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Programme - oral presentations - Friday 

 
Friday 1st session Bourdon 1 (2.15 - 3.15 pm) chairperson: 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 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.  
A novel parailiac approach for sciatic nerve block in cats – a pilot study - Rodrigo-Mocholi DRM, 
Martinez-Taboada FMT. 
Ultrasound-guided parasternal injection in dogs: a cadaveric study - Zublena ZF, Briganti BA, De 
Gennaro DGC, Corletto CF.  
 
Friday 2nd session Bourdon 1 (3.45 - 4.45 pm) chairperson: 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.  
Ultrasound-guided peribulbar block in the dog: an anatomical cadaveric study - Foster A, Viscasillas 
J, Sanchis-Mora S, Medina Serra R, Stathopoulou T.   
A survey of attitudes of Slovenian veterinarians to recognition and treatment of pain in cats and dogs 
- Tomsič K, Sokolov C, Seliškar A. 
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.  
 
Friday 1st session Bourdon 2 (2.15 - 3.15 pm) chairperson: 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.
  
Pharmacokinetics of carprofen in pigs - Bošnjak M, Kržan M, Lampreht Tratar U, Dolenc J, Čemažar 
M, Seliškar A.  
Propofol and fentanyl in a porcine model of sepsis. Is it the right choice?  - Casoni D, Liu S, 
Spadavecchia C, Jakob SM. 
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.  
 
Friday 2nd session Bourdon 2 (3.45 - 4.45 pm) chairperson: Chiara De Gennaro 
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.  
Assessment of immediate and owner perceived recovery following three different premedication 
drugs in dogs undergoing anaesthesia for radiotherapy - Miller C, Bell AM, Pawson P.   
Effect of airway management method on the incidence of haemoglobin oxygen desaturation during 
feline bronchosocpy and bronchoalveolar lavage - Tucker PK, Hibbert A, MacFarlane P. 
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.  
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Our Speakers 

 
John (Iain) Baird Glen 

John (Iain) Baird Glen: After graduating Bachelor of 
Veterinary Medicine in 1963, he spent a year in Kenya 
doing clinical veterinary work and in 1964 returned to 
Glasgow University as a House Surgeon in the Small 
Animal Surgery Department. In 1965 he was appointed 
Lecturer in the same Department, with a special focus 
on teaching and research in Anesthesia. He attended 
classes provided for trainee medical anesthetists at 
Glasgow Royal Infirmary and was the first veterinarian 
to be granted a recently introduced Diploma in 
Veterinary Anesthesia in 1968. His interest in research 
prompted him to apply for a position as a Research 
Biologist in the Anesthetics Project Team at ICI 
Pharmaceuticals Division in Cheshire in 1972. 
Most of Iain’s career at ICI, which subsequently 
became Zeneca and latterly AstraZeneca, was 
involved with the discovery and development of 
propofol; and in 1982 he was able to combine studies 
with propofol with earlier work at Glasgow to obtain a 
doctorate on “Studies on the pharmacology of 
intravenous anesthetic agents”. In 1983, he transferred 
to the Medical Department within ICI, becoming a 
Clinical Specialist in Anesthesia, to assist with the 
propofol clinical trial programme, with a particular focus 
on clinical pharmacology studies and investigations to 
exclude known undesirable effects such as that of 
etomidate on adrenal steroidogenesis.  Other projects 
involved collaboration with equipment manufacturers in 
the development of syringe pumps suitable for 
continuous infusion of propofol for maintenance of 
anesthesia, the organization of scientific meetings and 
workshops, and a complex programme of clinical 
studies and regulatory interactions required to achieve 
the first approval of a target controlled infusion (TCI) 
system. 
Iain retired from AstraZeneca in 2000 but continued to 
work on anesthetic drug development and TCI topics 
as an independent consultant until 2014.  
Awards received. 
Honorary Membership of the Association of 
Anaesthetists of Great Britain and Ireland (1999) 
Honorary Membership of the UK Society for 
Intravenous Anaesthesia (2000) 
Fellowship of the Royal College of Anaesthetists (by 
Election) (2002) 
Honorary Membership of the Association of Veterinary 
Anaesthetists (2009) 
Frontiers Lectureship, US Society for Ambulatory 
Anesthesia (SAMBA) 2012 
Honorary Membership of the Scottish Society of 
Anaesthetists (2014) 
Lasker~DeBakey Clinical Medical Research Award 
(2018) 
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Luc de Baerdemaecker 

Luc de Baerdemaerker started working on the 
department as anaesthesiologist for orthopaedic 
surgery and traumatology with a built up of a broad 
experience in loco regional anaesthesia. Made a short 
stay in neuro anaesthesia, cardiac anaesthesia and 
thoracovascular surgery. Current activity is in 
abdominal surgery and liver transplantation for adults 
and children. Research subjects were on cerebral 
blood flow, applied total intravenous anaesthesia and 
applied modern inhalation anaesthesia. Main study 
group was morbidly obese patients and this resulted in 
June 2008 in the public defence of a thesis on the 
optimisation of anaesthetic and analgesic drug 
administration in obese patients. (Promoters Prof. Dr. 
M Struys and Prof. Dr. E. Mortier) 
Elected in 2008 as Secretary of the newly founded 
European Society for the Perioperative Care of the 
Obese Patient (ESPCOP), elected as secretary of the 
International Society for the perioperative care of the 
obese in 2011. 
Appointed as guest professor at University of Ghent 
Belgium since octobre 2010, full professorship in 
2012. 
Currently President of the European Society for the 
Perioperative Care of the Obese Patient (ESPCOP). 

  
 
 
 
 
 

 

  

 
Yishai Kushnir 

Yishai Kushnir graduated from The Koret School of 
Veterinary Medicine, The Hebrew University of 
Jerusalem, Israel, in 2006. After an internship in small 
animal medicine at the Hebrew University of 
Jerusalem Veterinary Teaching Hospital, he continued 
to work as an anesthetist in the department of 
anesthesia and pain management at the hospital. In 
2016, he completed his residency in veterinary 
anesthesia and obtained a diplomate of the American 
College of Veterinary Anesthesia and Analgesia 
(ACVAA). 
Parallel to his work as an anesthetist, Dr. Kushnir is 
involved in research on local anesthesia and the 
physiology of pain and is a PhD candidate in the 
department of neurophysiology at the Hebrew 
University of Jerusalem’s Faculty of Medicine. He is a 
member of the International Association for the Study 
of Pain (IASP) and of the Israel Pain Association. 
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Stefaan Bouchez 

Stefaan Bouchez:  
- Staff member cardiac anesthesiology. (Ghent 
University Hospital, Belgium) 
° Adult and Pediatric Cardiac Anesthesia 
° Perioperative Echocardiography and Lung 
Ultrasound 
° Simulation-based training in anesthesia and 
echo(cardio)graphy 
° Pulmonary reversibility testing (department of 
cardiology) 
° Anesthesia for LVAD and ECMO 
° Experimental animal research on ‘Pharmacological 
induced arrhythmias’ 
° Docent Electrocardiography : Biomedical Sciences 
(Ghent University) 
 ° EACVI/EACTA TOE certification committee: 
European Board Exam for   Transoesophageal 
Echocardiography 
° Instructor Echography (Lung, Gastric & Cardiac) 
ESA, EACTA, SARB. 
 
Certification 
- NBE Board Certification of Echocardiography (US) 
- FASE (Fellow of the American Society of 
Echocardiography) 
- Instructor ATLS (Advanced Trauma and Life 
Support)  
- CEURF ( Lung Ultrasound certification by Prof. 
Lichtenstein Pars, France) 
  
Active memberships : 
- EACTA: European Association of Cardiothoracic 
Anaesthesiology 
- Former National representative for Belgium 2012-
2016  
- Active member of the EACTA Echo-subcommittee 
- Active member of the EACTA LVAD/Transplant 
- Officer / faculty of EACTA-Echo Congress 
 - ESA : European Society of Anesthesia 
 - BVAR /SARB : Belgian Association of 
Anesthesiology 
 - NVA Dutch Association of Anesthesiology 
 - ESC European Society of Cardiology 
 - EACVI European Association of 
Cardiovascular Imaging 
 - ASE American Society of Echocardiography 
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Eddie Clutton 

Professor Richard Eddie Clutton is currently the 
Clinical Director of the Wellcome Trust Critical Care 
Laboratory for Large Animals. 
He graduated in 1981 from the University of Liverpool, 
Faculty of Veterinary Science and obtained a PhD in 
1983 from the same faculty. From 1983 to 1989, he 
was working as Professor of Veterinary 
Anaesthesiology, at the Veterinary Medicine College 
of the University of Virginia in Blacksburg, VA, USA, 
before becoming a senior lecturer of Veterinary 
Anaesthesia at the Royal (Dick) School of Veterinary 
Studies, Edinburgh. There, he was awarded Personal 
Chair of Veterinary Anaesthesiology in 2007. He is a 
member of the Royal College of Anaesthetists and is a 
European Veterinary Specialist in Veterinary 
Anaesthesia and Analgesia.  
Being the author or co-author of more than 130 peer-
reviewed publications in the field of veterinary 
anaesthesia he largely contributed to our current 
knowledge and understanding of pain prevention and 
treatment in domestic and laboratory animals as well 
as in zoo and wildlife fauna. He focussed his work on 
improving animal welfare and ethics in the veterinary 
practice and in experimental laboratory settings and 
contributed to the establishment of guidelines widely 
accepted in this field.  
 

 

 
Jan Mulier 

Jan Mulier graduated as MD from KU Leuven 
University (Belgium), where he obtained a PhD in 
1984. He worked as anaesthetist at University of 
California, San Francisco and as a researcher in the 
Engineering Department Circulatory Dynamics of the 
University of Pennsylvania and at the Minneapolis 
Medical Research Foundation, Minneapolis. Since 
1995, he is the Head of the Department of 
Anaesthesiology at the AZ Sint-Jan Brugge-Oostende. 
He has a special interest in bariatric anaesthesiology 
and as well as opioid free anaesthesia; obesity and 
OSAS; protective lung ventilation; abdominal 
compliance; SIP block; anti-inflammatory anaesthesia; 
cognitive function. 
 

 

 
Luc Foubert 

 
 
Luc Foubert is a Staff Anaesthesiologist at the 
Departement of Anaesthesia and Intensive Care 
Medicine of the OLV Hospital in Aalst, Belgium. He 
has a special interest in Critical Care Medicine, 
Intensive Care Medicine, Electrocardiography, 
Anaesthesiology for Cardiac and Cardiovascular 
Surgery, Heart Valve Diseases, Transoesophageal 
Echocardiography, Cardiopulmonary Bypass, ECG, 
Glucose control. 
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The first veterinary licensed midazolam  
for optimal anaesthetic conditions every time

PART OF DECHRA’S EXTENSIVE EQUINE ANAESTHESIA SOLUTIONS RANGE

TRUE INNOVATION IN EQUINE ANAESTHESIA

equine licensed 
benzodiazepine 

THE WORLD’S 
FIRST AND ONLY

With its rapid onset of action, midazolam 
enhances muscle relaxation, delivering 

improved surgical conditions when 
compared to using ketamine alone. 

Midazolam also reduces the need for 
ketamine ‘top ups’ without adversely 

affecting recovery quality.1

Dechra Veterinary Products  /  Pettelaarpark 38  /  5216 PD ‘s-Hertogenbosch  /  The Netherlands  
www.dechra.com   
©Dechra Veterinary Products A/S     April 2019

1 Allison, A; Robinson, R; Jolliffe, C. and Taylor, P. (2018) ‘Evaluation of the use of midazolam as a co-induction agent with  
  ketamine for anaesthesia in sedated ponies undergoing field castration’ Equine Vet. J. 50; pp. 321-326
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Opioid free anesthesia (OFA) in humans 

Luc De Baerdemaeker 

 

Since their introduction decades ago, the opioids have become a basic component in 
balanced anesthesia techniques for all sorts of procedures and have been prescribed 
increasingly for the analgesic treatment of not only postoperative pain but also various 
types of chronic pain disorders.  

Opioid receptors are not only located in the central nervous system. Opioids have 
neurotoxic effects and immune suppressive effects. Increasing evidence from the 
literature indicates that perioperative use of opioid can be associated with exposure to 
adverse effects, substance abuse and poor surgical outcomes.  

In this presentation, some of the neurophysiological basis of opioid-free anesthesia 
(OFA) will be briefly reviewed. The rational supporting its use in perioperative medicine 
will be explored.  

Additionally, OFA has gained popularity with the introduction of enhance recovery after 
surgery (ERAS) protocols. In ERAS protocols, opioid sparing/avoiding techniques are 
advised. 

OFA is challenging and our current paradigms are under attack.  Will safe and stable 
anesthesia be possible without opioids? Do we need to have monitoring that can 
measure intraoperative nociception to guide our use of non-opioid multimodal 
anesthesia?   

Finally, an example of a practical OFA mixture will be briefly presented.  
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Opioid free anaesthesia in humans

Prof. Dr. Luc De Baerdemaeker, MD, PhD, DEAA

Department of Anaesthesia

University Hospital

Ghent University, Belgium

AVA meeting 2019 Ghent

Why a presentation on  

Opioid Free Anesthesia in humans

in a meeting for veterinary anaesthetists? 

Opioids do carry risks:

Opioid Induced Hyperalgesia (OIH) and Differential Tolerance

negative effects on the immune system

gastrointestinal side effects (PONV, motility, …)

respiratory depression

“dead in bed” events in OSA patients can occur, due to opioid 

/ sedative administration (type 2 events) or sleep apnea arousal 

failure (type 3 event)
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Why are opioids so successfull?

Opioids blocks ascending nociceptive stimuli, 

thereby reducing the concentration of hypnotics (inhaled or IV 
anesthetics) required to induce

unconsciousness, immobility and hemodynamic stability

“Mac sparing effect of opioids”

Balanced anesthesia: Hypnotics with opioids.

We have used opioids NOT to “treat intraoperative pain”, 

but to facilitate the hemodynamic stability?

To reduce the cardia c output without reduction in the coronary 
perfusion. 

To block the respiration and facilitate the ventilation.

But at high dose: “Higher chance of awareness”
Lee M, Pain Physician 2011;14: 145

Balanced anesthesia: The opioids with hypnotics

Mulier IFSO  2014 4
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Why avoiding opioids?

1. Side effects : 
Resp depression, 

obstructive breathing, 

pruritis, 

nausea & vomiting, 

ileus, constipation, 

urinary retention, 

muscle stifness, 

addiction, 

impaired peripheral perfusion …

Mulier IFSO  2014 5

Why avoiding opioids?
1. Side effects: 

Resp depression, obstructive breathing, pruritis, nausea & vomiting, ileus, constipation, 

urinary retention, muscle stifness, addiction, impaired peripheral perfusion …

2. Opioids alone can not treat all pain problems.
Add non opioid analgesics and additives to reduce side effects.

Pain 2008;137:441

3. Opioid induced immunosuppression
Possible Negative impact on cancer outcome

Curr Pharm Des. 2012;18:6034

4. Opioid-induced neurotoxicity.
Clear in neonates. Quid cognitive dysfunction in elderly?

Anesth Analg 2002;94:1229

5. Acute tolerance and addiction.
Withdrawal syndrome after stopping PCIA with opioids.

6. Opioid-induced hyperalgesia post operative. “Opioid Paradox”
Agitation, crying in PACU after longduration TIVA for plastic surgery. 

Curr Opin Anaesthesiol 2005;18:540

7. Chronic postsurgical pain syndrome lasting for months. 
High incidence if questioned: 10 % to 40% after laparotomy.

Lancet 2006;367:1618

Mulier IFSO  2014 6
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Characterization of breathing patterns during 

patient-controlled opioid analgesia

In undisturbed subjects receiving patient-controlled 

morphine analgesia after surgery, abnormal breathing 

patterns are extremely common. 

Cyclical airway obstruction and respiratory depression are 

associated with a different pattern of chest wall movement.

Drummond Br. J. Anaesth. August 21, 2013

Mulier IFSO  2014 7

Depression  Obstruction         

Differential Opioid Tolerance and Opioid Induced

Hyperalgesia are two different things
Hayhurst et al. Anesthesiology 2016;124(2)

Different targets of opioid drugs do not develop tolerance at the 

same speed and the same degree!

Fastest and most pronounced for analgesic actions

Less for respiratory depressant effects

Least for peripheral effects e.g. GI motility

Implications: 

patients on very high doses of opioid analgesics preoperatively

may not be protected from adverse events such as respiratory

depression by tolerance development.

At the contrary: this group is at particular risk!!
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Differential Opioid Tolerance
Hayhurst et al. Anesthesiology 2016;124(2)

reversible tolerance to the analgesic effects (A)       no tolerance to the respiratory effects(B)

Tolerance to pain tolerance to respiratory effects

Opioid Induced Hyperalgesia
Hayhurst et al. Anesthesiology 2016, 124(2)

Collard et al. AA2007;105:1255-62

During anesthesia:

No opioids!     
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Tolerance to remifentanil develops rapidly
Albertin et al. Minerva 2006;72:915-24

Propofol-remifentanil BIS guided 40-50

Does Fentanyl Lead to Opioid-induced Hyperalgesia

in Healthy (Crazy) Volunteers? 
Mauermann et al (Anesthesiology 2016; 124:00-00)

n=11 low-dose (1 μg/kg)      vs n=10 high-dose (10 μg/kg) fentanyl

High-dose (10 μg/kg) fentanyl infusion can increase cold pressor test 

pain threshold and tolerance 4.5 to 6.5 h after infusion

High-dose fentanyl infusion can increase the area of hyperalgesia

caused by electrical burn
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Morphine + ketamine + DHBP

Enhanced Recovery After Surgery (ERAS)

Or fast-track programs

 multiple evidence-based perioperative interventions

 to standardize and optimize patient care

GOAL: to minimize morbidity

RESULT: reduced hospital Length Of Stay (hLOS)
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ERAS protocols: Enhanced Recovery After Surgery

from: Fearon et al. Clinical nutrition 2005;24:466-77

Basse et al. Annals of surgery 2000; 232: 51-57 Ljungqvist et al. BJS 2003; 90: 400-406

Basse et al. Annals of surgery 2005; 241: 416-23

Opioid-overdose crisis in USA

(Fentanyl-overdose crisis?)

Dolores O’Riordan 

The Cranberries

Prince
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Medication-Assisted Therapies — Tackling the 

Opioid-Overdose Epidemic
Nora D. Volkow, NEJM 370;22 may 29, 2014

A key driver of 

the overdose 

epidemic is

underlying 

substance-use 

disorder.

Rates and risk factors for prolonged opioid

use after major surgery: 
Clarke et al. BMJ 2014;348:g1251

49.2% (n=19 256) discharged with an opioid prescription

3.1% (n=1229) continued to receive opioids for more than 90 

days after surgery. 

patient related factors

 younger age, 

 lower household income,

 specific comorbidities (diabetes, heart failure, pulmonary

disease), 

 use of specific drugs preoperatively (benzodiazepines, 

selective serotonin reuptake inhibitors, angiotensin

converting enzyme inhibitors). 

29



04-09-19

11

Rates and risk factors for prolonged opioid

use after major surgery: 

The type of surgical procedure was also highly associated

with prolonged opioid use. 

 both open and minimally invasive thoracic procedures   

(odds ratio 2.58, 95% CI 2.03 -3.28

 Open and minimally invasive major gynaecological

procedures were associated with significantly lower risks       

( OR 0.73 CI95% 0.55 -0.98 and OR 0.45 CI 95% 0.33-

0.62,respectively).

OPRM1 A118G Gene Variant and Postoperative

Opioid Requirement
In Cheol Hwang,(Anesthesiology 2014; 121:825-34)

Interpatient variability in responses to opioids is governed by 

genetic and environmental factors

The A118G single nucleotide polymorphism of the μ-opioid 

receptor has been implicated in these differences

carriers of the G-allele were observed to exhibit higher opioid 

analgesic requirements

 These genetic effects were strongest in Asian patients,

 Morphine users

 those receiving surgery to a viscus
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Lymphocyte type Natural Killer (N) 

attacking a Tumor cell (T)

24
24© 2008 Universitair Ziekenhuis Gent

Three perioperative factors for shifting the 

balance toward cancer progression:

Surgery: release of tumorcells, depresses cytotoxic T-cell 

and NK cell function, reduces antiangiogenic factors, 

increases proangiogenic factors, release of growth factors

Anaesthesia: decreases function of neutrophil, 

macrophage, dendritic cell, T-cell, NK-cell

Opioids: inhibits humoral and cellular immune functions, 

morphine is proangiogenic. 
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Unconsciousness, immobilty and ANS control
Egan et al. AA2018,127(5):1104-6

at least a 2-drug process

1. an inhaled agent or 

propofol

2. an agent to control ANS 

responses to surgical

stimulation.

Opioids as second drug

OFA = opioid free anaesthesia

It’s another form of anaesthesia Jim,

but not as we know it!

is “MOCA = minimal use of opioids to control analgesia” a better name? 
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MULTIMODAL ANESTHESIA: 

Theory and practice
Emmery Brown. AA2018;127(5):1246-58

• Multiple agents summate to

produce full depth of 

anaesthesia

• Reduced drug doses 

decreases chances of side 

effects of each agent

• Targets spinal and supraspinal

sites of nociception

• Decreases reliance on post-op

opiates

Why avoid opioids in humans at risk for 

opioid induced side effects ?

Being fully awake, pain free and without respiratory 
depression is very important in morbidly obese patients.

Recommendations from SASM on OSAS

Reduce/Avoid opioids in OSAS and morbid obese patients

Recommendations from ERAS

Avoid opioids to improve bowel function and enhance 
recovery after surgery

28
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How to avoid opioids?

Direct sympathetic block central - peripheral

Clonidine, Dexmedetomidine, Beta- blockers

Indirect block of sympathetic effects

Nicardipine, lidocaine, Mg sulfate, inhalation vapor, NO2

Multimodal analgesia (non opoids) loading dose peroperative to

be active when waking up.

low dose ketamine, dexmedetomidine, lidocaine, diclofenac, 

paracetamol, gabapentoids

Neuraxial block + locoregional anaesthesia with higher

sympathetic nerve block.

29

Lidocaine IV OBES SURG (2014) 24:212–218 

• 1.5 mg/kg bolus 

• followed by a 2 mg/kg/h infusion until the end of the 

surgical procedure, 

• continue at 1.33mg/kg/u until discharge from PACU 

or for another 23hrs and STOP.

• calculated on IBW
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Alpha-2 agonists:
• Indications:

• Premedication

• Opiate sparing

• Additives for regional anesthesia

• Effect on chronic (postoperative) pain

Clonidine, 150 – 300 μg at induction

Dexmedetomidine loading dose 0,5 to 1 μg/kg IBW 

followed by 0,1 to 0.2 μg/kg IBW/h

Even postoperative if necessary

Dexmedetomidine 0,1 – 0,2 μg/kg IBW/h

Side effects & complications

• Bradycardia (dex)

• Hypotension (clonidine)

• Orthostatism, AV-block, arrhythmias

• Constipation, dizziness, dry eye/nose

• Hallucinations, confusion, decrease libido 

• Neurotoxicity?

• Antidote: atepamizole not available for human use
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Ketamine reduces

opioid induced hyperalgesia
Effects of intraoperative low dose ketamine on remifentanil-induced hyperalgesia in gynecologic surgery 

with sevoflurane anesthesia. Boo Hwi Hong eta l. Korean J Anesthesiol. 2011; 61: 238.

Same dose of remifentanil with ketamine 25 mg vs without ketamine

Ketamine 0,3 mg/kg followed by 3 ug/kg/min AFTER YOUR PROPOFOL!

Ketamine 0,125 to 0,25 mg/kg IBW followed  by 0,125 to 0,25 mg/kg IBW/h  

Rome 8 02 2013 33

Magnesium and Central Nervous System

• MgSulfate 40 mg/kg IBW followed by 10 mg/kg IBW/hr

• Interaction with NMBA: potentiation, give at start of 

surgery!

• Tramer,Schneider,Marti,Rifat- Anesthesiology 1996: pre-op MgSO4 and post-op infusion lowered

Morphine requirements

• Lysakowski et al AA 2007;104:1532-9: Mg did not alter pain intensity or analgesic requirements but 

significantly reduced postoperative shivering

NMDA-receptorMg
_
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Intraoperative glucocorticoid
Gan et al.Anesth Analg 2014;118:85–113)

Analgesic (rest, mobilisation)

Antihyperalgesic

Prevention of acute pain chronification?

Prevention of PONV

Reduction of postoperative fatigue

Side effects? (infection, woundhealing, hyperglycemia )

DM2 is not a reason to withold this medication (4mg)

Dose ? 5-10mg or 0.1mg/kg IBW
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Is the abandonment of N2O premature?

paO2 is higher when using oxygen/nitrous oxide compared to oxygen/air 

mixture due to the concentrating effect Peyton et al. 2006

Hypoxic events are hardly influenced by “diffusion anoxia”  and should be 

attributed to pulmonary atelectasis and other co-morbidities 

Duggan et al 2005

>2hrs 67% N2O: contamination with 29 vol% of nitrous oxide, a fraction 

that becomes hazardous with regard to explosion risk

Diemunsch et al 2002

CO2/N2O embolism, no negative impact of nitrous oxide on the 

haemodynamic consequences of this type of embolism 

Diemunsch et al 2006 

Summary

Opioids in humans should be used with extreme caution

must be avoided wherever analgesic demands can be met 

with other (multi)modalities

ERAS protocols: use short acting opioids or at least minimize 

the use of long acting opioids in morbidly obese patients 

Optimization and individualization is important!

Multimodal anesthesia and analgesia and opioid free 

techniques: in all patients?
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(Y. Kushnir) 
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Novel Target for Pain Management 

Yishai Kushnir 

 

Pain is a serious concern in the 21st century as a welfare problem and has important 
economic implications. More than a century of pain research has provided many 
insights into the mechanisms of pain, the way it is formed, transmitted, modulated and 
perceived. However, the treatment of pain is still largely reliant on opioids and anti-
inflammatory agents. The relative inefficacy of these treatments for neuropathic and 
chronic pain, especially in light of the opioid crisis, has emphasized the need for 
therapies, which specifically target nociceptors and provide analgesia with minimal 
adverse effects. This has led to a search for novel targets for treatment based on the 
mechanisms demonstrated by basic science. These targets include nociceptive 
specific receptors, which are involved in transduction of pain from a mechanical 
thermal or chemical insult to an electrical signal, such the transient receptor potential 
vanilloid 1 (TRPV1). Another area for intervention may be the mechanisms involved in 
transforming the initial electrical current into an action potential at the spike initiation 
zone. The inflammatory process, which potentiates nociceptors involves a large 
number of compounds and offers several potential targets, which may modulate pain 
and its response to other analgesics. Platelet derived growth factor (PDGF) is one of 
the elements in inflammatory soup, and has a role in pain and potentially in the 
development of opioid tolerance. However, pain is more complex than the nociceptive 
input and this poses a problem for pain research in bridging the gap between the 
research bench and the bedside. Thus, we turn to nature to find other compounds 
including cannabinoids, animal toxins and spontaneous mutations in humans which 
may shine a light on new mechanism and potential treatments for pain in the future.  
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(E. Clutton) 
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Opioids in Veterinary Medicine 

R. Eddie Clutton 

 

Human beings have used opioids for millennia in order to alter states of consciousness, 
to promote euphoria and to suppress pain.  Such "benefits" were not initially - nor 
universally - afforded to animals because their capacity to experience human emotions 
and suffer pain is a relatively recent "discovery".  However, even when the evidence 
that higher vertebrates could suffer pain became incontrovertible - and that opioids 
could effectively manage that pain - the use of these drugs in animals was limited for 
several, usually unsound reasons.  This changed as veterinary anaesthesia developed 
into a clinical specialty, the use of opioids in animals became more commonplace and 
their clinical advantages appreciated.   

 

In one form or another, opioid drugs have played an important role in medical 
anaesthetics despite well-recognized side-effects, e.g., respiratory depression, 
nausea, vomiting, dizziness and constipation.  However, there is increasing concern 
with their capacity to cause confusion and postoperative delirium, increased 
postoperative pain, immunodepression, hyperalgesia and chronic postoperative pain.  
Most importantly, it is recognised that opioid tolerance to analgesia can occur after a 
single dose, and there is growing concern over an ongoing international opioid abuse 
epidemic, which in many cases originates from the use of opioid drugs to manage 
acute postoperative pain. Medical postoperative pain management is currently moving 
away from perioperative opioid use. 

 

Veterinary medicine has a poor record in following unsound medical trends (neophilia) 
whilst ignoring the more compelling (ethics in intensive care).  This presentation will 
make the case for preserving - even extending - the use of opioids in animal 
anaesthesia. 
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“From test tube to TIVA: Some milestones in the development of propofol” 
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THE LESLEY HALL MEMORIAL LECTURE 

From test tube to TIVA: Some milestones in the development of propofol 

John (Iain) B Glen 

 

Serendipity rather than prospective chemical design was responsible for the 
unexpected discovery of anaesthetic activity in mice with 2,6-diethylphenol in 1973.  
Thereafter, the systematic evaluation of the anaesthetic properties of about 300 
chemically related di-alkylphenols, in laboratory animals, led to my selection of 2,6-
diisopropylphenol (propofol) as a candidate for clinical trials [1,2]. This agent was an 
oil, thus poorly soluble in water, so laboratory studies and early clinical trials, which 
began in 1977, were done with a formulation containing the surfactant Cremophor EL. 
At this time this surfactant material was also used in preparations of 
alphaxalone/alphadolone and propanided. Our development of a mini-pig model in 
which we confirmed the potential of this surfactant to produce life threatening 
anaphylactoid reactions [3] was a major step forward and allowed us to search for an 
improved formulation. 

Animal studies had suggested a lack of cumulation on repeated injection and an 
improved quality of recovery in comparison with thiopentone. These desirable 
properties were confirmed in man in early clinical trials with the Cremophor formulation 
before a number of anaphylactoid reactions were encountered and the trials halted. 
Trials began again with an aqueous emulsion formulation in soybean oil in 1983 and 
this formulation was first marketed for use in man in 1986 and for use in veterinary 
anaesthesia shortly afterwards.  By this time it was clear that propofol had a desirable 
pharmacokinetic profile and that following induction, anaesthesia could be maintained 
with repeated injections, or with an infusion, with remarkably clear- headed recovery 
occurring rapidly after the end of the procedure. Propofol’s recovery profile, with a very 
low frequency of post operative emetic sequelae, made it an attractive component of 
TIVA techniques for day surgery. Further growth in this area resulted from mutual 
benefits achieved with propofol and the laryngeal mask airway. 

Use of propofol to provide sedation as a supplement to regional anaesthesia provided 
a good opportunity for anaesthetists to become familiar with infusion techniques 
without the need for iv analgesia. The application of propofol as a maintenance agent 
then extended into longer procedures, particularly for airway surgery, cardiac and 
neurosurgery, where numerous infusion schemes were published for use with iv opioid 
supplementation.  At this stage, infusion induction of anaesthesia became possible 
with the Ohmeda 9000 pump, the first of a new generation of syringe pumps with an 
extended range of infusion rates.  These pumps could also be controlled by a computer 
and experts in PK modelling then led us to the technique of target controlled infusion 
(TCI) first approved in the UK in 1996 [4]. Further approvals for the administration of 
propofol by TCI have been gained in most countries of the world, but sadly not in the 
USA. 
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Over this period, anaesthetists have been at the forefront of developments in 
pharmacokinetics and the development of TIVA as a useful clinical technique has been 
facilitated by an understanding of the differences between iv agent  in terms of context 
sensitive half time [5] and effect site equilibration time.  New hypnotic and analgesic 
drugs, with a new understanding of pharmacokinetic concepts, have led to 
improvements and new options in both medical and veterinary anaesthetic practice. 
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Cardiac anesthesia: physiology learned throughout history. 
Stefaan Bouchez, MD, FASE. 
Ghent University Hospital, BE. 
Stefaan.Bouchez@ugent.be 
 
‘The more you know from the past, the better prepared you are for the future’ Theodore 
Roosevelt, the 26th president of the United States of America. 
 
Anesthesia was integral part of surgery and in most of cases, the anesthesia was performed 
by the youngest of the surgical teams.  
Cardiac surgery was the last anatomical surgical specialty to emerge. It is the most intensely 
dramatic, due in part to the wide variety of intricate operations performed and 
the complicated apparatus needed, and in part to the symbolism of the heart, rooted deep 
within mankind. In the 1880’s Billroth stated that ‘Any surgeon who wishes to preserve the 
respect of his colleagues would never attempt to suture the heart’. It was long after world 
war II and the foundation of the American Society of Anesthesiologists in 1945,  when 
anesthesia was considered as a dedicated profession next to surgery.  
 
Cardiac anesthesia is not only about putting the cardiac patients in a reversible 
pharmacological coma but requires detailed knowledge about cardiovascular physiology and 
pathophysiology.  One of the first important names in the physiology of the heart is Ernest 
Starling who’s experiments on anesthetized dogs learned us about relation between preload 
and stroke volume. When preload increases, stroke volume and cardiac output will rise. This 
was called ‘the law of Starling’. In one of his experiments he inserted a catheter inside the 
pericardium and started to infuse slowly oil to create acute tamponade. He recorded both 
the venous and arterial pressures during this acute heart failure setting and noticed that 
arterial blood pressure declined while central venous pressure increased. In fact, this is the 
basic pattern we notice in every patient in acute or worsening heart failure. 
Starling was also one of the first physiologists to describe Pms, the non-zero cardiac arrest 
pressure. The non-zero arrest pressure is termed the mean systemic filling pressure which is 
a kind of venous pressure that drives the blood towards the right atrium. The driving force 
for venous return is determined by the gradient between the Pms and the right atrial 
pressure. The Pms is determined  by the stressed volume which indicates the active blood 
volume in the circulation. In the figure with the bathtub this concept is explained. When the 
opening is on the side of the tub, only the level of water above the hole contributes to the 
Pms and is referred to as the stressed volume. The volume below is called unstressed 
volume. 
 
The monitoring of ECG is considered routine during anesthesia. Willem Einthoven in 1893 
was able to record the electrical activity of the heart and described it as ‘electrocardiogram’.  
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The first human catheterization was performed by Werner Forssmann in 1929. As a resident 
in cardiology Dr Forssmann had convinced a nurse to be his first human ‘guinea pig’. He had 
to convince her as she held the keys to the closet, which contained the catheters. As the 
nurse was strapped to the surgical table in the small operating room, sweating from 
excitement Dr. Forssmann walked the distance of the OR and began his self-
experimentation. He performed the catheterization by inserting the 65-cm-long ureteral 
tube into his arm and took an X-ray to document the position of the catheter. For this 
experiment,  he faced disciplinary actions so severe that he had to abandon his cardiology 
internship and pursued urology instead. 

At age 25 Lindbergh became famous for the first transatlantic flight from New York to Paris 
in 1927. As he was very interested in science and more specific in medicine, he got into 
contact with Alexis Carrell, a famous vascular surgeon. Together they struggled with the idea 
of supporting circulation with the use of a pump. In 1935 they were able to keep tissues and 
organs viable for several days using a perfusion pump: ‘the Lindbergh perfusion pump’. This 
was the first step towards the development of the cardiopulmonary bypass machine and 
cardiac assist devices. 
 
The electro-encephalogram is analogous to the electrocardiogram; it is a record of the 
electrical potentials originating in the brain. Dr Gibbs was able to record this brain activity 
and examined the effect of several drugs on the electroencephalogram including ether.  Dr 
Gibbs once stated ‘ The anesthesiologist or surgeon could have before them on tape or 
screen a continuous record of the electrical activity of both heart and brain’. It took medical 
science decades before this actually came true. It is now common practice to have these 
tracings next to each other during cardiac anesthesia. The monitors we use during surgery 
are able to rearrange the complicated EEG signals into a clear color coded pattern (Blue 
inactive frequencies vs yellow / red active frequencies) ‘spectrogram’. Next to the depth of 
anesthesia, the color coded spectrogram shows a specific pattern for the drug used during 
anesthesia. This way modern anesthesiologist don’t have to rely on the cardiovascular signs 
(heart rate and hypertension) to evaluate the depth of anesthesia which often has led to the 
excessive administration of opioids or hypnotics in an attempt to block the ‘arousal’. A too 
deep level of anesthesia for a long time will lead to postoperative cognitive dysfunction and 
even delirium in patients undergoing surgery. Sympathetic stimulation does occur during 
surgery without altering the depth of anesthesia! The spectrogram has also helped us to 
optimize the anesthetic depth during the course of cardiopulmonary bypass. 
Pharmacological changes and hypothermia will lower the anesthetic requirements during 
bypass. 
 
Hypothermia was and is still one way of protecting the brain and other organs, including the 
heart. In 1952 systemic hypothermia was considered the best way to protect organ function. 
Hypothermia would give the surgeon the time he would need to operate on the heart.  In 
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1952 this method was used for the first time by Floyd Lewis of Minneapolis (Minnesota ) to 
close an atrial septal defect type II (ASD II). 
 
Until the sixties, ether and cyclopropane were most often used for the induction and 
maintenance of anesthesia. Major drawbacks were the cardiorespiratory irritability of these 
agents and high flammability. During the sixties, newer volatile agents became available like 
halothane. Halothane wasn’t flammable so it was considered a much safer product.  
While diethyl ether is still used in some parts of the world, it was phased out of use in the US 
in the early to mid 1970’s. 
 
The race towards the development of a circulation supporting device continued. General 
Motors performed experiments in 1952 but it was Dr Gibbon in 1953 who successfully used 
a cardiopulmonary bypass machine during cardiac surgery.  Gibbon once witnessed a patient 
who had developed a massive pulmonary embolism following a cholecystectomy. Although a 
a pulmonary embolectomy was performed, the patient did not survive. Gibbon believed that 
a machine that would have taken her venous blood, oxygenated it and returned it to her 
arterial system would have saved her. He began work on this machine experimenting on cats 
at Harvard. He became successful at maintaining cardiorespiratory function of cats for nearly 
four hours and published these results in 1937. World War II delayed his research for some 
years but on May 6, 1953, he was able to perform the first successful open heart procedure, 
an ASD closure, on an 18-year-old patient using total cardiopulmonary bypass. The patient 
lived for over 30 more years. The development of CPB finally opened the doors towards 
‘open’ cardiac surgery. 
 
1953 was considered a great year for anesthesia, cardiology and cardiac surgery. Next to the 
use of the cardiopulmonary bypass machine, Dr Seldinger published his ‘Seldinger technique’ 
(guidewire through the needle) and echocardiography was introduced by Edler and Hertz. 
 
In the early fifties, Arthur Guyton was a brilliant student as he started his residency in 
cardiovascular surgery at Harvard. Unfortunally during the final year of his residency,Guyton 
was partially paralysed after being infected with polio. Suffering paralysis in his right leg, left 
arm, and both shoulders, he spent nine months in Georgia, recuperating and applying his 
inventive mind to building the first motorized wheelchair controlled by a “joy stick”, a 
motorized hoist for lifting patients, special leg braces, and other devices to aid the 
handicapped. Due to his disability, he had to abandon his plan to become a surgeon. Instead 
he concentrated on physiology research and teaching, and became the head Dept. of 
Physiology and Biophysics at the University of Mississipi. Guyton is most famous for his 
experiments in the 1950s which studied the physiology of the circulation. It was this work 
which overturned the conventional wisdom that it was the heart itself that controlled 
cardiac output. The "Guyton Curves" or the venous return curves which describe the 
relationship between right atrial pressure and cardiac output form the basis for 
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understanding the physiology of circulation. This subject is well described in Guyton's 
textbook which is considered one of the best books on human physiology. 
Remember that the driving force for venous return is the gradient between the Pms and the 
central venous pressure. The role of the heart is to lower the right atrial pressure. This way 
the heart can regulate the (Pms-CVP)gradient and is able to optimize the venous return. 
Every change in venous return will consequently change cardiac output.  
By matching the cardiac output curves (Frank-Starling) with the venous return curves from 
Guyton, circulatory physiology can be explained in an easy way. The intersection between 
these points determines the central venous pressure. Fluid therapy will shift the venous 
return curve upwards which will increase the CVP and cardiac output (=also venous return). 
A decrease or an increase in cardiac function will lead to a decreased cardiac output and a 
rise in the right atrial filling pressure or CVP.  For example: if a patient gets intubated and 
ventilated, venous return will decrease because of the decline in the (Pms-CVP) gradient. 
Pms can be increased by the administration of fluids or vasopressors. Both will increase the 
stressed volume which determines the Pms. 
Interestingly, most of the human (venous) blood volume is below the level of the heart while 
in most animals this remains above the heart. How this affects Pms and venous return is not 
known for all animals. From animal research, we know that Pms in swine and sheep is 
comparable to humans. Also blood pressure and central venous pressure seems to be the 
same. The only variant is the cardiac output. In human clinical practice the ‘Navigator-
monitor’ can be used to estimate Pms and to evaluate the efficiency of the circulation. 
 
In 1957 Prince Alexander, the 15-year-old son of King Leopold III and Princess Lilian 
presented with a coarctation. Jean Govaerts, who in 1956 had already performed 13 
coarctation repairs and who was the most experienced cardiac surgeon in Belgium deemed 
himself qualified to operate on the Prince. The Princess, however, took Alexander to Robert 
Gross in Boston. Gross had already performed hundreds of coarctation repairs by then and 
he operated on the Prince on 17 September 1957. While Prince Alexander was recovering 
from his operation, Robert Gross convinced Princess Lilian to promote the budding discipline 
of heart surgery in Belgium. On her return home, the Princess financially supported transfer 
to Boston and appropriate specialized surgical treatment of several Belgian children with a 
congenital heart defect. In 1958 the ‘Princess Lilian Cardiology Foundation’ was founded for 
promotion of cardiology and heart surgery. Its goal was to ‘to help patients, especially 
children suffering from cardiac and cardiovascular disease, regain their health so as to 
pursue a normal productive life’. The Princess Lilian Cardiology Foundation also financed the 
purchase of a heart-lung machine of the Kay-Cross type for the University Brugmann 
Institute in Brussels, for the Bunge Institute in Antwerp, the O.L.V. Hospital in Aalst, and for 
the University Hospitals in Leuven. The Foundation still exists today and primarily focuses on 
promoting fundamental scientific research in all medical research areas. 
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In South Africa on 3 December 1967, Christian Barnard transplanted the heart of accident-
victim into the chest of 54-year-old Louis Wahskansky.  Washkansky regaining full 
consciousness and being able to easily talk with his wife, before dying 18 days later of 
pneumonia. The anti-rejection drugs that suppressed his immune system were a major 
contributing factor. The waiting list for heart transplants is long and patients even die while 
on the waiting list. To overcome this problem, patients on the waiting can be supported by 
theimplantation of an left ventricle assist device (LVAD). This device, implanted in the apex 
of the left ventricle will drain the blood from the left ventricle and pumps it towards the 
ascending aorta. The flow from the device is continuous so these patients are living 
‘pulseless’. The first heart transplantation was performed in Brussels by Georges Primo in 
1973. In 1968 Dr Frits Derom (Ghent University Hospital)  was able to perform the first lung 
transplantation in which the recipient survived for several months (>10months).  
 
In 1969, Lowenstein published his article about ‘stress-free’ anesthesia using high dose of 
opioïds (Morphine). In the seventies, morphine was replaced by the synthetic opioïd 
Fentanyl. Since then, high dose opioïds became the standard anesthetic technique during 
cardiac surgery. Volatile anesthetics were even abandoned until the 80’s until experimental 
and clinical studies revealed volatile cardiac protection.   
 
In 1969, Jeremy Swan was standing ‘stress-free’ on a beach in Santa Monica, (California, 
USA) watching sailboats gliding by when the inspiration for the catheter that would 
eventually bear his name came to him. “He figured the catheter could sail through the 
heart”. Swan's original concept—to put a small sail on the catheter so that it could glide 
through the right atrium, right ventricle, and eventually into the pulmonary artery to 
measure the function of the left ventricle indirectly—was transformed into the balloon-
tipped catheter that Swan, along with William Ganz and others, would describe in 1970 (N 
Engl J Med 1970) The catheter revolutionised the way we understood the physiology of 
heart failure and heart attacks and until present, it's still in use helping to guide the 
management of patients undergoing major cardiovascular surgery.  
Until the seventies, common practice during cardiac surgery was to operate on a fibrillating 
heart. The use of cardioplegia (potassium-induced electromechanical arrest) to achieve the 
ideal conditions for cardiac surgical operations was introduced in 1973. Now surgeons 
could operate on a arrested heart in bloodless conditions. At the same time the 
myocardium was better protected during surgery because of the electromechanical arrest 
and the cooling by the cold cardioplegic solution. 
 
During the eighties, volatile agents were reinstituted as part of a balanced anesthetic 
technique. Literature showed that the newer volatile agents (isoflurane, sevoflurane and 
desflurane) have potent cardioprotective properties : less myocardial damage and better 
preserved cardiac function. The anesthetic regime changed to a reduction of opioid dosage 
combined with the administration of volatile anesthetics.  

51



This balanced anesthetic regime together with improved perfusion and surgical techniques 
has led towards less invasive surgery.  On the other hand, these new techniques increased 
the need for ‘invasive’ monitoring. Next to standard invasive monitoring (arterial blood 
pressure,  central venous pressure, pulmonary artery catheter) transesophageal 
echocardiography become obligatory for most of the cardiac procedures. Echocardiography 
is a powerful diagnostic tool in the perioperative management of patients with unique value 
for preoperative planning, intraoperative procedural guidance as well as evaluation, and 
postoperative follow up.  It also serves as a continuous non-invasive hemodynamic monitor, 
superior to most invasive monitoring techniques used in major surgery and critically ill 
patients today.  
 
Less than a year ago, ERAS guidelines for cardiac surgery were published. Enhanced 
Recovery After Surgery (ERAS) evidence-based protocols for perioperative care can lead to 
improvements in clinical outcomes and cost savings. ERAS starts preoperatively and 
continues postoperatively. It promotes a further reduction of intraoperative opioïds to 
enhance extubation and recovery while the use of dexmetedomidine and ketamine is 
recommended. A list of specific perioperative recommendations is shown on the slide on 
ERAS. 
 
Traditionally, anesthesia residency training mostly consisted of didactic lectures and 
observations. After completion of "traditional" training, anesthesia residents were allowed 
to perform procedures on patients under supervision. Simulation training is proved to be a 
more effective tool to teach anesthesiologists the skills necessary to deal with critical 
scenarios (anaphylaxis, cardiac arrest, difficult intubation..) Recently, also non-technical 
skills, have been emphasized as an