
Appendix: Anesthesia protocol for Endo-CABG at Jessa (Belgium) 

Anesthesia: 

All patients will receive premedication (alprazolam 0.25-0.5mg) one hour before arrival in the 

operating theatre. Induction of anesthesia will be performed with intravenous sufentanil (0.2-0.3 

μg/kg) and propofol (1-2 mg/kg). Muscle relaxation will be achieved with cisatracurium (0.15-

0.2mg/kg). After induction, anesthesia will be maintained with a continuous infusion of propofol (2-

4mg/kg/h) and remifentanil (0.15-0.25μg/kg/min) and supplements with sufentanil (1-2μg/kg) and 

cisatracurium as required. During cardiopulmonary bypass (CPB), sevoflurane inhalation (0.5-1%) will 

be used to maintain mean arterial pressure < 80-90 mmHg. Endotracheal intubation will be achieved 

with a bronchial blocker (EZ-Blocker, Teleflex) or a double lumen endotracheal tube (Mallinckrodt 

DLT) for single, separate lung ventilation during thoracoscopic harvesting of the internal mammary 

arteries. 

Patients will be routinely monitored with a central venous and arterial line, continuous cardiac 

output monitoring by pulmonary artery catheter (Vigilance, Edwards Lifesciences) or in a semi-

invasive way (FloTrack/Vigileo,Edwards Lifesciences) and cerebral oxygen saturation with near-

infrared spectroscopy (Niro 200-SX, Hamamatsu) from pre-induction until completion of surgery. A 

full dose of heparin (300 IU/kg) will be administered in both groups and activated clotting time (ACT) 

will be maintained > 400 seconds. Tranexamic acid will be used as an antifibrinolytic agent. At the 

end of the procedure heparin will be reversed with protamine at a 1:1 equivalent dosage. Use of 

inotropic support (dobutamine), vasopression (norepinephrine) and vasodilation (milrinone) will be 

guided using hemodynamic data and transoesophageal echocardiography (TEE). Thorough TEE 

examination proves to be crucial in the management of patients with multi-vessel disease 

undergoing Minimal Invasive Cardiac Surgery (MICS) with Minimal invasive Extra-Corporeal 

Circulation (MiECC) as for preoperative evaluation, cannulation and perioperative management. 

Patients with severe atherosclerotic disease grade IV or V in the arch or ascending aorta on 



intraoperative TEE will be excluded from retrograde aortic perfusion and will be switched to central 

cannulation with antegrade perfusion (right subclavian artery) due to the risk of stroke. 

Surgical procedure of Endo-CABG: 

Insufflation with carbon dioxide (controlled pneumothorax) will be used to ensure adequate 

visualization of the structures and to provide sufficient space for harvesting both internal mammary 

arteries during single lung ventilation. Full arterial revascularization will be performed through an 

anterolateral thoracotomy (4-5 cm incision). In multi-vessel coronary artery disease, a Y-graft will be 

created by using the right mammary artery as free graft onto the left mammary artery. 

Cardioplegia will consist of single shot antegrade cold (4°C) mixed cardioplegia 3:1 (blood: crystalloid, 

Fresenius Kabi, Schelle, Belgium) and will be administered through the aortic root vent. Rectal 

temperature will be strictly maintained at 35.5-36.5°C and blood glucose levels will be controlled 

with an infusion of short-acting insulin. Warm blood (‘hot shot’) will be administered by the aortic 

root before removing the transthoracic clamp (Chitwood). 

 

Cardiopulmonary bypass (CPB): 

CPB in the MiECC group consists of a totally closed phosphorylcholine coated circuit with Revolution 

centrifugal pump (Sorin S.p.A., Mirandola, Italy), Inspire microporous hollow fibre membrane 

oxygenator (Sorin S.p.A., Mirandola, Italy) with integrated arterial filter and venous bubble trap 

(Sorin S.p.A., Mirandola, Italy). The system will be primed with 1000 ml of Plasma-Lyte® A (Baxter 

International Inc., Deerfield, IL, USA) without heparin. The priming solution will be evacuated out of 

the circuit and replaced by the patient’s blood to minimize haemodilution. Due to this intervention, 

no heparin will be added to the priming solution. De-priming of arterial and venous lines reduces 

priming volume to 300 ml. A blood collection bag will be integrated in the circuit, should positioning 

of the patient be insufficient in coping with excessive volumes. No open reservoir will be present. Cell 



saver drainage will be used for intra-pericardial bloodshed. Aortic root venting will run via the upper 

bubble trap to minimize back-bleeding in coronary arteries. Non-pulsatile flow at 1.8-2.4 L/min/m2 

will be maintained with mean arterial pressure between 70-80 mmHg with norepinephrine or 

sevoflurane. The pH will be managed according to the alpha-stat principle. 

Postoperative management: 

All patients will be transferred to the intensive care unit (ICU) and will be extubated depending on 

clinical criteria within 2-6 h after surgery. For postoperative analgesia a continuous infusion of local 

anesthetics (ropivacaine 0.2%, 6 ml/h) through a catheter in the intercostal and paravertebral space 

will be used for 3 days. The catheter will be placed by the surgeon under endoscopic guidance at the 

end of the procedure and a single shot bolus (ropivacaine 0.5 %, 10 ml) will be administered. 

Postoperative analgesia will be further provided with intravenous paracetamol and a continuous 

infusion of piritramide. Hyperthermia will be strictly avoided and blood glucose levels will be 

controlled with an infusion of short-acting insulin. 

On the ICU, a prevention program on postoperative delirium was implemented, which consists of 

minimal sedation, avoidance of benzodiazepines and early mobilization. The nursing staff tries to 

create a healing environment based on a patient-centered approach with interventions for re-

orientation, improvement of sensory input (visual and hearing aids) and non-pharmacological sleep 

enhancement strategies (noise and light reduction, minimal nursing interventions at night). 

 

 


