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This thesis focuses on acute and chronic pain in patients after cardiac surgery. 
Issues addressed are the incidence of acute pain after sternotomy, the impact of the 
introduction of a pain management program on acute pain and pain treatment in 
the ICU with a special focus on the effect of morphine on procedural pain, changes 
in stress hormones during procedural pain, and adherence to the pain protocol. The 
second part addresses the presence of chronic pain one year after cardiac surgery 
and potential risk factors for chronic pain, including acute pain experienced while in 
the ICU. 

Acute pain 
In Chapter 3 we described the implementation of a pain management program 
for pain at rest after cardiac surgery in the ICU, which improved quality of pain 
management. In a next study, the OPCIC study (OPCIC; Optimization of Procedural 
Pain Control in Intensive Care Unit Patients, EudraCT number 2007-003722-18) we 
focused on pain management of procedure related pain. The study compared the 
efficacy of a bolus of 2.5 mg of intravenous morphine with 7.5 mg for the relief of 
procedural pain (Chapter 4). In order to find objective parameters to identify pain in 
patients in the ICU, we related changes in plasma levels of various stress hormones 
before and after the intervention with the levels of self-reported pain (Chapter 5). 
This was followed by a study on the adherence to the pain protocol which discusses 
various reasons for deviating from the pain protocol and possible steps to improve 
protocol adherence (Chapter 6). 

Chronic pain
Chapter 7 and 8 explore associations between possible perioperative risk factors, 
including acute postoperative pain, and the occurrence of chronic pain one year after 
cardiac surgery. Accurate and prospective data on acute pain were obtained from 
previous studies in the same patients, described in chapters 3 and 4.

Conclusions and perspectives
The results of the research described in this thesis are summarized and discussed 
in Chapter 9.
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