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ABSTRACT: 

Postoperative pain remains a significant challenge in thoracic and abdominal surgeries, necessitating a shift from traditional opioid-based approaches to 

personalized, multimodal pain management strategies. This comprehensive review examines the complexities of pain management in these surgeries, including the 

various pain sources and challenges associated with thoracic procedures, such as thoracotomy and thoracoscopy, and abdominal surgeries. The review highlights 

the importance of effective pain relief in improving patient outcomes, facilitating early mobilization, and reducing postoperative complications. A detailed analysis 

of pharmacological and non-pharmacological interventions, including multimodal analgesia, regional anesthesia, and alternative therapies, is presented. The review 

also explores the role of emerging technologies, such as neuromodulation and precision pain management, in optimizing pain outcomes in these high-risk patient 

populations. By providing a comprehensive overview of the current state of pain management in thoracic and abdominal surgeries, this review aims to inform 

evidence-based practice and guide the development of innovative, patient-centered pain management strategies. 

Introduction 

Postoperative pain is a common and often severe issue for patients undergoing thoracic or abdominal surgery. Traditionally, pain management has relied 

heavily on opioids. However, due to concerns about opioid-related risks such as addiction and respiratory depression, there has been a shift toward 

personalized, multimodal pain management strategies that combine various pharmacological and non-pharmacological methods. Effective pain relief is 

crucial for improving patient outcomes, facilitating early mobilization, and reducing postoperative complications. 

Pain Sources and Challenges  

• Thoracic Surgeries: Procedures like thoracotomy and thoracoscopy (VATS) can cause severe pain from multiple sources, including incised chest 

wall muscles, rib and costovertebral joint injury, pleural irritation, and intercostal nerve trauma. This can lead to impaired pulmonary function, 

postoperative chest pain, and restricted arm and shoulder movement. Inadequate pain control is linked to a reduced rate of pulmonary recovery, 

leading to atelectasis, hypoxemia, and pneumonia. Poorly managed acute pain is also a significant risk factor for the development of chronic 

postsurgical pain (CPSP), which affects 25–60% of patients. 

• Abdominal Surgeries: Major abdominal surgeries, especially those with upper midline incisions, can cause severe pain that can impede respiration 

and patient cooperation with physical therapy. Inadequately treated pain can lead to shallow breathing, retained secretions, and delayed recovery. 

Regional Analgesic Techniques          

• Regional blocks are highly effective at providing good postoperative pain control, although their duration is often limited. The use of continuous 
regional analgesia is strongly recommended for thoracotomy patients, provided there are no contraindications. 

• Thoracic Epidural Analgesia (TEA): TEA is widely considered the "gold standard" for post-thoracotomy pain relief. It provides bilateral, multi-

dermatomal analgesia that significantly improves pain control and lung function. However, it carries a risk of complications such as dural 

perforation, spinal hematoma, and significant sympatholysis leading to hypotension and urinary retention. Due to the less intense pain associated 

with VATS, TEA is considered a questionable choice for these procedures. 

• Thoracic Paravertebral Block (PVB): This technique involves injecting a local anesthetic into the paravertebral space to produce unilateral 

analgesia across multiple thoracic segments. PVB provides pain relief comparable to TEA but with fewer systemic side effects, such as hypotension 
and urinary retention. It is a proven technique for post-thoracotomy and thoracoscopy pain management. 

• Erector Spinae Plane (ESP) Block: This posterior fascial block involves injecting local anesthetic deep to the erector spinae muscle to block the 

intercostal nerves and posterior rami of spinal nerves. ESP blocks are easy to perform and have a low risk of complications like pneumothorax or 

hemodynamic instability. A single injection provides about 8 hours of analgesia, and its effectiveness has been shown to be non-inferior to PVB for 
24-hour pain control after VATS. 

• Serratus Anterior Plane (SAP) Block: This is a fascial plane block that targets the lateral cutaneous branches of intercostal nerves T2–T9. It 
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provides long-lasting, unilateral pain relief for the anterolateral chest wall and has a very low potential for complications, offering more 

hemodynamic stability than a thoracic epidural. 

• Transversus Abdominis Plane (TAP) Block: This regional block for the anterior abdominal wall significantly reduces postoperative pain and opioid 

use after abdominal surgeries. It is most effective for somatic pain and is often combined with other modalities to address visceral discomfort. 

• Intercostal Nerve Blocks (ICNB): These blocks can be placed at each rib level to anesthetize intercostal nerves. They are technically simple, but 

provide only segmental, short-duration analgesia. Without catheters, ICNB typically last only a few hours due to rapid vascular uptake. Placing a 

continuous catheter can extend duration, but requires multiple levels for wide coverage, which is cumbersome. ICNB may be used as an adjunct or 
rescue technique in thoracic surgery. 

• Intrapleural Analgesia (IPA): Injection or infusion of local anesthetic into the pleural cavity (e.g. via a catheter) can reduce visceral thoracic pain. 

In VATS, intrapleural bupivacaine plus an NSAID (ketoprofen) provided superior pain relief compared to either alone. Novel techniques like 

continuous intercostal-intrapleural infusion (CIIA) have shown encouraging results (lower pain scores, reduced cytokine levels, shorter hospital 

stay) in small VATS trials. IPA is simple and hemodynamically neutral, but may not fully cover somatic incision pain and is best used as part of a 
multimodal regimen. 

•  Local Infiltration: Surgeons may infiltrate incision sites with local anesthetic before closure. While easy to perform, its duration is limited and there 

is a risk of toxicity if dosing is not coordinated with anesthetic blocks. Wound infiltration (or long-acting liposomal bupivacaine) is generally 

considered a rescue strategy rather than a primary analgesic for thoracic procedures. 

•  

Abdominal Blocks 

• Thoracic Epidural (abdominal use): As noted above, thoracic epidurals (e.g. T8–T10) are frequently applied for upper abdominal surgery. In one 

series of laparotomies, 61% of patients received epidural infusions, resulting in lower pain scores than IV opioids. (Placing the catheter too low 

(L1–3) led to leg weakness in some cases.) 

• Transversus Abdominis Plane (TAP) Block: A regional block for the anterior abdominal wall. Local anesthetic is injected in the fascial plane 

between the internal oblique and transversus abdominis muscles. TAP blocks significantly reduce postoperative pain and opioid use after abdominal 
surgeries. Meta-analyses and RCTs in hepatic resections and laparoscopic cholecystectomy showed TAP block lowered pain scores, decreased 

opioid consumption, and accelerated recovery time. TAP has also been shown to improve analgesia in gynecologic oncology laparoscopy. It is most 

effective for somatic pain of the abdominal wall; therefore, it is often combined with other modalities for visceral pain. 

• Other Truncal Blocks: (Not explicitly covered in the provided sources.) In practice, epidural catheters and intravenous analgesia remain mainstays. 

Some practitioners use local anesthetic wound infusions or newer blocks (e.g. quadratus lumborum block) for abdominal surgery. The literature 
suggests US-guided TAP block is a useful adjunct in a multimodal regimen. 

 

 

Fig 1: Illustrating the relationship between Pain Threshold (PT), Pain Threshold Variation (PTV), and postoperative pain levels (measured by 

VAS scores at rest and during motion) following thoracic procedures. 
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Fig 2: Pain management after thoracic surgery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multimodal Pharmacologic Strategies  

• This approach uses a combination of non-opioid drugs to provide optimal pain relief and reduce the need for parenteral opioids. 

• Acetaminophen and NSAIDs: These drugs are routinely given to all patients (unless contraindicated) as they have opioid-sparing effects. 

• Ketamine: A low-dose IV ketamine infusion can significantly reduce postoperative opioid requirements by 30–40%. 

• Dexmedetomidine: This α2-agonist provides sedation, analgesia, and prolongs the effects of regional blocks, improving recovery and comfort 

for VATS patients. 

• IV Lidocaine: An infusion of lidocaine is well-proven to improve analgesia, bowel function, and recovery after major abdominal surgery. 

• Dexamethasone: A single perioperative dose of IV dexamethasone (4–8 mg) reduces pain, nausea and opioid use in many surgeries. In 

thoracic surgery, however, a small 0.1 mg/kg dose did not further lower pain in patients already on TEA. Higher doses (>0.1 mg/kg) may be 

needed. Dexamethasone is often used to prolong the effects of blocks and reduce opioid needs, though routine use in thoracotomy (especially 

with epidurals) is not yet standard. 

• Opioids: Despite advances, opioids remain necessary for breakthrough pain or when other methods are not possible. Their use should be 

minimized: systemic opioids cause sedation, respiratory depression, ileus, and other side effects. Using multimodal regimens dramatically 

cuts opioid consumption (e.g., TEA or ketamine vs morphine PCA). Patient-controlled analgesia (PCA) with short-acting opioids may still be 

used postoperatively, often in conjunction with regional blocks. 

Non-Pharmacological Techniques 

• Psychological and behavioral interventions can augment medical analgesia. Cognitive-behavioral therapy (education, relaxation training), clinical 

hypnosis, guided imagery and other mind-body techniques have demonstrated some efficacy in reducing postoperative pain and anxiety. One review 
recommends integrating these non-pharmacological modalities with conventional analgesia to enhance patient outcomes. Although evidence is still 

limited, these approaches offer no pharmacologic risk and should be offered as adjuncts. Future trials are needed to determine how best to incorporate 

strategies like preoperative counseling or stress-reduction exercises into perioperative care. 
Postoperative Recovery Outcomes  

• Effective pain management is directly linked to better recovery outcomes. 

Pulmonary Function: Adequate pain control facilitates deep breathing and coughing, which improves pulmonary function and reduces the 

incidence of complications like atelectasis and pneumonia. 

Reduced Opioid Consumption: Using regional blocks and non-opioid drugs substantially reduces the need for opioids and minimizes their 

associated side effects, such as sedation and respiratory depression. 

Patient Satisfaction: In a study of 100 major laparotomy patients, 99 were satisfied with their postoperative pain control, thanks to the use of 

epidurals and multimodal regimens. 

Comparative Effectiveness of Analgesic Techniques 
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Continuous regional techniques clearly outperform systemic opioids alone for thoracic pain. A review found that “continuous regional analgesia 

has been reported to significantly improve pain relief after thoracotomy, compared to systemic analgesia”. Thoracic epidurals and paravertebral 

blocks both reduced pain scores and opioid use much more than IV analgesia in randomized trials. 

Thoracic epidural vs. paravertebral analgesia have comparable efficacy: a Cochrane review and multiple studies found no difference in acute pain 

relief between TEA and PVB for thoracotomy. Both methods are superior to systemic opioids. However, PVB typically has a better side-effect 

profile.  

Table 1 compares key features of TEA and PVB for thoracotomy: 

Technique Advantages Limitations / Risks 

TEA Superior pain relief; pulmonary 

benefits 

Technical failure; hypotension; rare serious risks 

PVB (esp. continuous) Unilateral; hemodynamically safer Needs expertise; limited analgesia duration unless 

continuous 

ESPB Simpler; fewer side effects Less evidence; ongoing study 

SAPB, Phrenic Nerve Block Targeted analgesia (ISP reduction) Requires intraoperative precision; limited adoption 

CWI Alternative to neuraxial blocks Limited to incisional analgesia; availability varies 

Multimodal systemic agents Opioid-sparing; synergistic Side effects; mixed efficacy in chronic pain prevention 

ERAS protocols Holistic, standardized recovery 

approach 

Requires multidisciplinary implementation 

discussion 

The transition towards personalized, multimodal pain management strategies in thoracic and abdominal surgeries represents a significant advancement 

in postoperative care. While opioids have historically been a mainstay, their associated risks necessitate a more nuanced approach. The sources of pain 

in these surgeries, as highlighted, are complex and multifaceted, ranging from direct tissue trauma to nerve injury. Understanding these specific pain 

generators is crucial for tailoring effective interventions. 

Regional analgesic techniques, particularly continuous regional analgesia, offer a promising avenue for superior pain control and reduced opioid 

consumption. However, the implementation of these techniques requires careful consideration of patient-specific factors, anatomical variations, and 

potential risks. Furthermore, the limited duration of single-injection blocks underscores the importance of continuous infusions or the combination with 

other analgesic modalities. Future research should focus on optimizing the delivery and efficacy of regional techniques, as well as identifying patient 

populations that would benefit most from these interventions. By embracing a multimodal approach that integrates regional analgesia with other 

pharmacological and non-pharmacological strategies, we can strive to improve patient outcomes, reduce opioid-related complications, and minimize the 

risk of chronic postsurgical pain. 

conclusion 

In conclusion, the transition from traditional opioid-based pain management to personalized, multimodal strategies is essential for enhancing postoperative 

outcomes in thoracic and abdominal surgeries. By integrating various pharmacological and non-pharmacological approaches, healthcare providers can 

significantly improve pain relief, facilitate recovery, and reduce the risk of complications, ultimately leading to better patient satisfaction and overall 

health. 
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