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Intended learning outcomes 
The focus on the course is on the delivery of knowledge related to resuscitation of post-cardiac 
surgery patients, the differences to standard ALS and teaching of performing an emergency 
resternotomy in a team. 
At the end of the course, the participants will be able to: 

• Understand and discuss normal and abnormal progression of patients following cardiac 
surgery 

• Understand and discuss the differences between resuscitation of cardiothoracic vs. 
non-cardiothoracic patients 

• Correctly use the emergency resternotomy trolley and its contents 

• Perform a resternotomy on a manikin in a team 

• Perform internal cardiac massage and defibrillation 

Course Design 
ICECATS is a 3-h course with four main components: 

1) Two lectures 
2) Hands-on demonstration of the resternotomy trolley and its contents 
3) Faculty demonstration of an emergency resternotomy 
4) Practice of emergency resternotomies in groups/teams 

 
The courses are held at the RMH Simulation Centre. For the practical sessions, we use real 
equipment, which has either been decommissioned or purchased specifically for the course. 
Single use consumables such as sterile gloves, gowns and drapes are used to enhance the 
environmental fidelity of the skills stations. The manikins used in the simulations are specifically 
designed part-task trainer. The manikins have chest plates that can be wired up and a heart 
and lung insert allowing for internal cardiac massage and defibrillation (see photo in appendix) 
 



Lectures (30minutes each) 
The two lectures cover the topics “The deteriorating cardiothoracic patient” and “Resuscitation 
of post-cardiothoracic patients” 
The first lecture provides a broad knowledge base on pertinent issues in this patient population 
and serves as a repetition for the more experienced participants. 
The talk covers cardiovascular and organ dysfunction following cardiac surgery. Causes for low 
blood pressure are explored. The concepts of hypovolaemia, pump failure and hyperdynamic 
circulation are discussed. Finally causes for haemorrhage and principles of intensive care 
management of CTS patients including volume resuscitation with fluids and blood products, 
the use of inotropes and vasoconstrictors are covered. 
The second lecture introduces the European guidelines with a focus on the first 90 seconds 
post arrest including delivery of stacked defibrillation shocks and emergency cardiac pacing. 
The process of an emergency resternotomy is discussed and a video of a semi-urgent 
resternotomy is shown. Finally, the relevant teamwork aspects are discussed including the role 
of the team leader, clear and effective communication and the application of a prescriptive 
team drill to optimize team performance and minimize interruptions and deviations from the 
protocol. 
Both lectures are interactive and are presented in a way that engages participation by the 
audience. There is ample time provided for questions and discussion between the instructors 
and the participants. 

Demonstration of the Resternotomy trolley (15 min) 
In this course component we demonstrate e the resternotomy emergency trolley. We then 
allow the participants to explore and familiarize themselves with the contents of the trolley. 
We provide two trolleys and split the groups up in two to give enough hands-on experience.  
The focus of this course section is on identification of 4 key instruments (scalpe, needle holder, 
wire cutter and suction) required for a resternotomy and the operation of the sternum 
retractor (rib spreader). Both groups are in the same room at a time and one instructor 
supervises each group. This allows the instructors to answer questions and repeat 
demonstrations for all participants. 

Faculty demonstration (15min) 
Three faculty members (with the assistance of two to three course participants) demonstrate 
the assessment and management of a cardiac arrest on a patient manikin.  
The demonstration is delivered to the entire group in a ‘pause-and-discuss’ mode. This allows 
the instructors to break the scenario down into smaller segments and hence provide time for 
repeated demonstration of the single steps and discussion. 
These segments are: 

1) Diagnosis of cardiac arrest by assessment of patient and monitoring 
2) Stacked defibrillation and/or emergency pacing (depending on the underlying cardiac 

rhythm) 
3) Donning of gown, gloves and mask 
4) Application of the sterile drape 
5) Resternotomy 
6) Internal cardiac massage and defibrillation 

At the end of the scenario, all participants can practice internal cardiac massage and the use 
of the internal defibrillation paddles. 



Practice of emergency resternotomies (90 min) 
The participants are divided up into two skills rooms with an equal mix of doctors and nurses 
in each group. 
Each of the groups will do 3-4 scenarios. These scenarios are performed in real time with the 
instructor standing next to the team leader giving feedback in the role of a ‘playing coach’.  
Not interrupting the flow allows to better maintaining the fidelity of the scenario and enhances 
the participant’s buy-in. 
At the end of the scenario, a brief post-simulation debriefing is held within the simulation 
room. This is usually delivered using the “plus-delta” framework. 
Overall, ample time is provided to cater for unforeseen learning needs such as filling of 
knowledge gaps or repetition of practice. 

Assessment 
The assessment in the course is formative in nature at this stage and it is planned to assess 
pre-course knowledge as part of the to-be-developed online learning component. The 
assessment of knowledge and understanding is done through questioning during the lectures 
and skills stations. Assessment of skills and competence in their application is performed by 
means of direct observation. There is often vivid exchange between course participants giving 
feedback to each other. 
There is no formal assessment in form of a written or practical test. 
It is acknowledged that not all course participants can be assessed in the exact same way. 

Feedback 
At the end of the course, the participants fill out a feedback form (Appendix) 
The faculty also receives informal feedback via emails and corridor conversations. 
The feedback is discussed in a faculty meeting following the course. Suggestions for 
improvement are brought to the relevant ICU special interest groups for further discussion and 
consideration. 

Effectiveness of the teaching 
The effectiveness of the teaching is difficult to assess.  Direct observation of competence 
during the simulations may only demonstrate that the students (with practice) are better in 
simulation. The ultimate test is the real life scenario which many of the participants will never 
experience. Once course participants come to repetition courses or ‘refresher’ sessions, an 
assessment of their skill retention may be made. 
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