
CSU-ALS / CALS AND MINIMAL ACCESS CARDIAC SURGERY 
 

The rationale for CALS can be summed up in 3 simple statements 

1. External cardiopulmonary resuscitation by compression (CPR) is ineffective in 

tamponade, hypovolemia and tension pneumothorax. These make up 65% of the 

causes of cardiac arrest post cardiac surgery in the first 3 days post-operatively. 

2. Without cerebral circulation major neurological injury occurs in 5 minutes. 

3. Thus,  emergency re-sternotomy to re-establish an adequate cardiac output and treat the 

cause of the arrest is mandatory within 5 minutes 

 

But in minimal access cardiac surgery there is no full median sternotomy thus emergency re-

sternotomy is difficult in the 5 - minute timeframe. 

 

Background  

 

Some cardiac operations avoid a full  median sternotomy (Minimal Access Cardiac Surgery) 

and the numbers of these procedures has gone up globally for the last 10 years for many 

reasons, physiological, practical and cosmetic. These procedures may range from a partial 

sternotomy (hemi-sternotomy) , port access surgery with a mini-thoracotomy, or minimally 

invasive coronary artery bypass surgery to totally endoscopic coronary artery bypass surgery. 

Because of the wide variety of possible access techniques, a number of specific principles have 

been developed and have been summarised in the STS Guidelines (and further amplified in the 

imminent ANZSCTS guidelines) (Ann Thorac Surg 2017;103:1005–20) 

 

 

  



It is appropriate to follow this guideline, and it is important that the ICU has only one protocol 

for the initial management of a cardiac arrest. 

 

Principle 1 

 

The operating surgeon must, ensure that the staff members are fully aware of how an 

emergency reopening should be performed should cardiac arrest occur in these patients. In 

these cases, it is acceptable for the operating surgeon to indicate that a reopening should not 

occur unless a senior surgeon familiar with the particular operation is present.  

Thus,  planning for this eventuality is mandatory AND there needs to be measures in 

place (see later) to allow for this to occur in a timely and efficient manner. 

 

Principle 2 

 

The means of emergency sternotomy depends upon the whether, the patient has had a 

previous median sternotomy or not. 

 

‘Virgin’ sternum 

Internal cardiac massage is difficult to perform through a right thoracotomy, such as that used 

in port access mitral surgery, and therefore, in the event of a cardiac arrest, these patients should 

receive a sternotomy by an experienced surgeon rather than re-thoracotomy. Furthermore,  if 

a patient has had a hemi-sternotomy , anterior thoracotomy via right (or left) anterior incisions 

or multiple small incisions for a robotic or totally endoscopic technique, trying to open through 

these access points will not allow internal massage OR allow surgical therapeutic manoeuvres 

(stopping bleeding, etc). Thus again, these patients should receive a sternotomy by an 

experienced surgeon. 

 

Previous sternotomy 

Emergent median sternotomy in this situation will take considerably longer than 5 minutes in 

even the most experienced of surgical hands. Furthermore , the obligate intra- pericardial 

adhesions will make safe internal cardiac massage difficult (and dangerous) without careful  

dissection. In this situation peripheral cannulation allowing VA ECMO or Cardiopulmonary 

bypass will allow for 

1) Return of acceptable cardiac output 



2) The ability to open the sternum and ‘fix’ the problem.  

 

 

Principle 3 

 

Thus,  this suggests that if minimal access cardiac surgery takes place a number of infra-

structural issues need to be addressed 

 

1) There needs to be written protocols addressing the issues and where the resuscitation 

takes place i.e. ICU or return to the OR 

2) There need to be a sternotomy saw immediately available 

3) There needs to be an ECMO circuit / CPB circuit readily available 

4) There needs to be appropriately experienced surgeons immediately available 

able to do a sternotomy or to peripherally cannulate. 

 


