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Introduction
Cardiac surgery, an intricate and often life-saving intervention, 

can result in significant postoperative pain. Effective pain 
management in cardiac surgery is essential not only to enhance 
patient comfort but also to promote faster recovery, prevent 
complications and improve overall outcomes. Pain, if left 
unmanaged, can lead to both physical and psychological 
complications, increasing morbidity, hospital stays and patient 
dissatisfaction. This article explores the various pain management 
strategies in cardiac surgery, the types of pain encountered and 
modern advancements in the field.

Description

Types of pain in cardiac surgery
 Pain in cardiac surgery patients can be multifaceted, arising 

from various sources:

 Incisional pain: The sternotomy or other incisions made during 
surgery are the primary source of pain. A median sternotomy, 
commonly performed in open-heart surgeries, results in deep, 
sharp pain, which can last for several weeks as the bone heals.

 Muscle and soft tissue pain: The manipulation of the muscles 
and tissues surrounding the heart can cause muscle soreness 
and discomfort. This type of pain is often accompanied by 
stiffness and limits movements.

 Chest tube pain: Postoperative patients often have chest tubes 
to drain fluids, which can cause discomfort at the insertion site 
and contribute to overall pain perception.

 Shoulder and back pain: Due to the patient’s position during 
surgery and the pressure on the muscles, postoperative shoulder 
and back pain is common. This pain can radiate and often 
requires a different approach for effective management.

Neuropathic pain: Nerve damage, either temporary or 
permanent, can occur during surgery, leading to neuropathic 
pain. This type of pain is often described as burning or shooting 
and may require specific medications such as anticonvulsants or 
antidepressants.

Importance of effective pain management
  Managing pain after cardiac surgery is crucial for several 
reasons:

   Improved breathing and lung function: Pain can inhibit 
deep breathing, leading to atelectasis (collapse of part of the 
lung) and respiratory complications. Proper pain control 
encourages deep breathing and coughing, which helps in 
clearing the lungs of mucus and reducing the risk of infections.

   In the first years of residency, the training focuses on 
medical and surgical principles, including anesthesia, 
patient management and emergency care. Residents also 
rotate through various medical departments, such as general 
surgery, plastic surgery and anesthesiology, to gain a 
holistic understanding of surgical care.

  Mobility and early rehabilitation: Patients with poorly 
managed pain tend to be less mobile, which can delay recovery, 
increase the risk of Deep Vein Thrombosis (DVT) and prolong 
hospital stays. Good pain control allows for earlier 
mobilization, facilitating rehabilitation efforts.

     Psychological well-being: Persistent pain can contribute 
to anxiety, depression and even Post-Traumatic Stress 
Disorder (PTSD) in cardiac surgery patients. Effective pain 
management can help minimize these risks.

Pain management strategies
Pain management in cardiac surgery is typically multimodal, 

combining different approaches to achieve optimal pain control. 
Here are the most common strategies:

Pharmacological approaches
    Opioids: Opioids like morphine, fentanyl and hydromorphone 
have traditionally been the cornerstone of postoperative pain 
management. They are effective for severe pain but come with 
side effects such as nausea, vomiting, constipation and 
respiratory depression. Given the potential for addiction and 
other complications, opioid use is generally limited and closely 
monitored in modern practice craniofacial surgery.
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   Non-opioid analgesics: Nonsteroidal Anti-Inflammatory Drugs 
(NSAIDs) like ibuprofen and acetaminophen are used to reduce 
inflammation and pain. NSAIDs can be particularly useful in 
managing the inflammatory response to surgery, but they must 
be used cautiously due to the risk of renal impairment and 
bleeding.

   Local anesthetics: Local anesthetics like lidocaine can be used 
for specific pain relief in targeted areas, such as near the 
sternum or around chest tube sites. These medications help 
block the transmission of pain signals to the brain.

  Gabapentinoids: Medications like gabapentin and pregabalin, 
commonly used for neuropathic pain, have been shown to 
reduce opioid consumption when used as part of a multimodal 
analgesia plan.

Regional anesthesia
 Epidural analgesia: An epidural catheter delivers local 
anesthetics or opioids directly into the epidural space around the 
spinal cord. This technique provides excellent pain relief, 
especially for patients with high pain sensitivity. However, it 
requires careful monitoring due to potential complications like 
hypotension or infection.

  Paravertebral block: In this technique, local anesthetic is 
injected around the nerves that exit the spinal cord and supply 
the chest wall. Paravertebral blocks offer targeted pain relief 
without some of the side effects associated with systemic opioid 
use.

   Intercostal nerve blocks: Local anesthetic is injected near the 
nerves that run along the ribs. This technique is often used in 
conjunction with other pain relief measures and can be 
particularly effective in managing pain related to chest tubes.

Non-pharmacological approaches 
   Physical therapy and early mobilization: Movement is 
essential for recovery and physical therapists play a vital role in 
helping patients mobilize early while providing techniques to 
reduce pain, such as deep breathing exercises and posture 
correction.

   Transcutaneous Electrical Nerve Stimulation (TENS): TENS 
units are used to deliver electrical impulses to nerves through 
electrodes placed on the skin. These impulses help block pain 
signals and promote the release of endorphins, the body’s 
natural pain relievers.

     Psychological support: Anxiety and stress can exacerbate pain 
perception. Psychological interventions, such as Cognitive-
Behavioral Therapy (CBT), mindfulness and relaxation 
techniques, can help manage pain by addressing the emotional 
and psychological aspects of recovery.

Modern advancements in pain management
    Recent advancements in pain management for cardiac surgery 
aim to minimize opioid use while improving overall pain relief. 
Enhanced Recovery After Surgery (ERAS) protocols have become 
popular in cardiac surgery. These protocols involve a 
multimodal, patient-centered approach that emphasizes early 
mobilization, minimally invasive techniques and optimized pain 
control strategies. ERAS has been associated with reduced 
opioid consumption, faster recovery, and shorter hospital stays.

  Another innovative approach is the use of continuous 
peripheral nerve blocks, which allow for the continuous infusion 
of local anesthetic near specific nerves or nerve bundles. This 
method provides long-lasting pain relief without the side effects 
associated with opioids.

Challenges in pain management
 Despite the advances in pain management, challenges 
remain. Variability in pain perception and tolerance means that 
a one-size-fits-all approach is not possible. Each patient requires 
a personalized pain management plan tailored to their medical 
history, surgical procedure and pain sensitivity.

   Moreover, balancing adequate pain control with minimizing 
side effects such as respiratory depression, particularly in 
opioid-sensitive populations, requires careful consideration. The 
risk of opioid dependency post-surgery, especially with 
prolonged use, also remains a concern in cardiac surgery 
patients.

Conclusion
   Pain management in cardiac surgery is a critical component 
of postoperative care, directly impacting patient outcomes 
and recovery. By employing a multimodal approach that 
integrates pharmacological, regional anesthesia and non-
pharmacological techniques, healthcare providers can 
effectively manage pain while minimizing risks and side 
effects. With ongoing advancements in pain 
management protocols, patients undergoing cardiac 
surgery can expect better pain control, quicker recoveries 
and improved overall quality of life.
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