
BACKGROUND

Nociplastic pain (formally centralized pain)1

• Augmented central nervous system pain and sensory processing

• The hallmark is widespread distribution of pain that co-occurs with mood disturbances, cognitive 

dysfunction, hypersensitivity to sensory stimuli, sleep disturbances, and fatigue

• Triggered by significant physiological stress such as deployment to war or severe illness

• Development of nociplastic pain after a physiological stressor such as cardiac surgery is not known

• Responds poorly to opioid therapy

Chronic pain after cardiac surgery2

• After open cardiac surgery and intensive care unit (ICU) care, 37% of patients develop chronic pain, and 

10% develops chronic opioid use

• Pain can occur in locations unrelated to the site of surgery

Post-intensive care syndrome (PICS)3

• Over 20% of cardiac surgery patients experience longstanding issues after hospital discharge including 

physical health, mood and executive dysfunction4

• These symptoms have similarities with those seen in nociplastic pain

PURPOSE

• To determine whether patients after cardiac surgery requiring ICU care experience new widespread pain 

long term after discharge 

• To identify risk factors for new widespread pain and associations between widespread pain and other 

follow-up symptoms typically seen in nociplastic pain.

METHODS

• Prospective observational cohort study as part of the Michigan Genomics Initiative at the University of 

Michigan 

• Participants underwent baseline pain and psychological assessments prior to their surgery and 

postoperative ICU course

• Cohort consisted of cardiac surgery patients who survived the ICU course and responded to a mailed 

follow-up questionnaire assessing their symptoms.

• Symptoms assessed included the participant’s current pain, physical function, mood, cognitive, and 

somatic symptoms

• Primary outcome: New widespread pain at follow-up defined as pain in ≥ 3 of 7 body regions (Figure 1).

• Descriptive analysis and logistic regression analyses were conducted to determine the association 

between baseline and surgical factors with new widespread pain and the association between new 

widespread pain and other symptoms assessed at the follow-up timepoint. 

• Length of time since ICU discharge was controlled for.

RESULTS (CONTINUED)

• 349 patients who underwent cardiac surgery and ICU care were sent a follow-up questionnaire. 109 questionnaire were 

completed. Response rate 31%.

• Questionnaires were completed on average 3.5 ± 1.2 years after their postoperative ICU admission

• A total of 53 participants were included in the analysis after excluding those with missing data (n=40) and those with 

preoperative evidence of widespread pain (n=16).

• 8 of 53 (15%) participants developed new widespread pain at the follow-up timepoint

• In univariable analyses, a higher burden of baseline somatic symptoms (through the symptom severity score) was the only 

variable significantly associated with new widespread pain (Table 1)

• New widespread pain is associated with several symptoms at the follow-up timepoint, including anxiety, cognitive 

impairment, sleep disturbance (Table 2)

CONCLUSION

• Since widespread pain is the central feature of nociplastic pain, the occurrence of widespread pain after cardiac surgery 

suggests a possible nociplastic pain syndrome in the cardiac surgery population

• Baseline somatic symptoms were found to be a risk factor for new widespread pain after cardiac surgery. Higher burden of 

somatic symptoms is also a risk factor in other populations with nociplastic pain5, 6

• Collectively symptoms of widespread pain with adverse mood and cognitive function,  that occur in a subset of patients after 

cardiac surgery and ICU could represent a nociplastic pain syndrome

• Understanding whether nociplastic pain occurs following cardiac surgery can have implications on pain management in the 

perioperative period particularly since  opioids are a mainstay therapy during the perioperative and ICU period

• Larger prospective studies are needed to further characterize widespread pain after cardiac surgery and its mechanisms
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RESULTS

Table 2: Associations Between New Widespread Pain and Symptoms at Follow-up

Figure 1: Body Map for Widespread 

Pain Assessment. Green areas 

indicate the 7 body regions

Table 1: Baseline Characteristics and Risk Factors for Widespread Pain at Follow-Up
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