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Posterolateral thoracotomy



Pathophysiology of post-thoracotomy pain

 Skin incision

 Division and retraction of the muscles

 Sometimes fracture of rib

 Stretched ligaments

 Dislocated costochondral joints

 Injured intercostal nerves

 Inflammatory response; pleural injury, chest tube drains, residual blood 

 Central transmission of these multiple, complex nociceptive signals amplifies 

pain transmission and increases pain perception through central sensitization.



Post-thoracotomy pain

 Most painful incision

 Poorly treated post-thoracotomy reduces

 patient satisfaction

 quality of their life, their loved ones

 ability to co-operate with postop. physiotherapy and 

remobilization

 Effective pain control can facilitate a reduction in postop. 

complications, particularly pulmonary complications.



Post-thoracotomy pain & Pulmonary function

 Inspiration stretches the injured structures initiating a reflex 

contraction of the expiratory muscles.

 Splinting of the injured hemi-thorax limit the distraction of the injured 

structures.

 Reduced FVC 

 Aggravate atelectasis, shunting, and hypoxemia

 Reduced inspiration, and effective coughing, expectoration



Anesthesiology 2009; 111:657–77

Elderly patients : more susceptive to opioid analgesia

Feminine personality > masculine personality

Thoracic surgery, abdominal surgery, OS op..

Preemptive 



Pre-operative Preparedness

 Pre-operative Preparedness

; Well-informed patients may 

experience less pain

; Patients should receive a full explanation 

of the analgesic protocol, its limitations, 

and potential side effects

NEJM 1964;270:825–7

Well-informed



Pain scale



Surgical Technique



Muscle-sparing thoracotomy



Shoulder function; internal rotation Pain score at POD #7

Ann Thorac Surg 2014;97:1093–102

There was significantly improved shoulder internal rotation, and pain scores on day 7.

Higher incidence of seroma, similar postop pulmonary function, and complications.



Non-divided intercostal muscle flap



Ann Thorac Surg 2008;85:1901–7

Ann Thorac Surg 2010;89:195–9

Non-divided intercostal muscle flap

RCT

RCT



Non-divided intercostal muscle flap

Intercostals muscle flap and intracostal

sutures are rapid, safe, and effective 

procedures in decreasing early pain 

after thoracotomy.



Intra-costal sutures

Peri-costal sutures Intra-costal sutures 



Ann Thorac Surg 2003;76:407–12Propensity score-matched

N=140 N=140



Intercostal nerve compression

Intracostal sutures only Intracostal sutures +

intercostal muscle dissection



Eur J Cardiothorac Surg. 2011;39:570-4

Intracostal sutures only 

(n=30)

Intracostal sutures +

intercostal muscle dissection

(n=30)

RCT



J Thorac Oncol. 2016;11:1460-8

RCT

Intercostal muscle flap & Pericostal no-compression suture (n=146)  

Muscle-sparing minithoracotomy (n=151)VS



Muscle-sparing Multi-modal

Multi-modal

Muscle-sparing

J Thorac Oncol. 2016;11:1460-8



Double blinded RCT

PL thoracotomy (n=45) VS

Intercostal muscle flap + Intracostal suture (n=45)

J Thorac Cardiovasc Surg. 2019;157:380-6



J Thorac Cardiovasc Surg. 2019;157:380-6

Nerve-sparing thoracotomy technique does not reduce post-thoracotomy pain.



Video-assisted thoracic surgery (VATS)



VATS VS Thoracotomy

 Fewer complications  Paul1

 Less pain Nagahiro2

 Better quality of life Handy3

 Better PFTs Nakata4

 Less pneumonia Whitson5

 Earlier recovery Flores6

 Easier for octogenarians Port7

 Better compliance with    Petersen8

adjuvant chemotherapy

1. J Thorac Cardiovasc Surg. 2010;139:366-78     

2. Ann Thorac Surg 2001;72:362-5  

3. Eur J Cardiothorac Surg 2010 ;37:451-5

4. Ann Thorac Surg. 2000;70:938-41 

5. Ann Thorac Surg. 2007;83:1965-70       

6. J Thorac Cardiovasc Surg 2009;138:11-8  

7. Ann Thorac Surg 2011;92:1951-7                     

8. Ann Thorac Surg. 2007;83:1245-9



VATS VS Robotic



J Thorac Cardiovasc Surg 2017;154:652-9

The benefits of RATS lobectomy in terms of 

acute and chronic pain outcomes is unclear.



Single-incision thoracoscopic surgery (SITS)

Eur J Cardiothorac Surg. 2016;50:411-5



SITS lobectomy does not present 

better postoperative outcomes 

than VATS lobectomy.



Single-incision thoracoscopic surgery (SITS)

Surg Endosc. 2013;27:139-45

SITS (n=27) VS conventional 3-port procedures (n=13)



Single-incision thoracoscopic surgery (SITS)

>

<



Subxiphoid approach



Int J Surg. 2016;30:99-103

<

<

Single-incision subxiphoid 

approach seemed to be 

associated with lower 

postoperative pain. 



Chest tube removal

Eur J Cardiothorac Surg. 201;41:820-2



ERAS protocol

Ann Thorac Surg 2016;102:e595–6

J Thorac Dis. 2018;10:S3773-S3780



ERAS protocol

ERAS guidelines recommend multimodal pain management strategies. 

(I) The use of a variety of analgesic medications to target different 

mechanisms of action in the peripheral and/or central nervous system;

(II) The use of regional anesthesia;

(III) Avoidance of opioids whenever possible;

(IV) Transitioning to oral medications as soon as possible;

(V) Chest drainage removal as soon as possible. 



ERAS protocol

Pre-, intra-operative

 Detailed written information about operation and perioperative care

 Gabapentin 300 mg and tramadol 300 mg orally within 45 min of the induction

 Thoracotomy : multilevel posterior intercostal nerve block, before & after incision

 Minimally invasive procedures : preemptive injection into intercostal space

Post-operative

 Remove chest tube as quickly as possible

 Gabapentin 300mg po tid, 30 days

 AAP 1000mg qid IVS -> oral AAP

 Tramadol 50mg po qid

 Prn) Hydromorphone 

Ann Thorac Surg 2016;102:e595–6



Regional analgesia



Thoracic epidural analgesia (TEA) 

 mid-1970s; for high risk patients, 

1990s; mainstay of post-thoracotomy analgesia

 “Gold standard” for post-thoracotomy analgesia, traditionally

 Provide effective, and reliable post-thoracotomy analgesia

 Reduce pulmonary complications, and improve the outcome after thoracic 

surgery.



Anesth Analg 1998;86:598-612 

Pneumonia Pulmonary Cx

 Postoperative TEA can significantly decrease the incidence of pulmonary 

morbidity c/w other local anesthetic methods, and systemic opioid.



Pre-emptive analgesia

 Pre-emptive analgesia

; anti-nociceptive treatment started before the noxious stimulus

; to prevent the establishment of altered central processing of sensory

input that amplifies postoperative pain

; decrease acute post-operative pain

; inhibit the development of chronic post-operative pain

pre-incisional thoracic epidurals,  paravertebral blocks, NMDA 

antagonists, gabapentin and systemic opioids.



Pre-emptive thoracic epidural analgesia (TEA)

 RCT, Patients who underwent thoracotomy

 Preemptive TEA (n = 22) vs. Postop. TEA only (n = 22)

Biomed Res Int. 2014;673682



Pre-emptive thoracic epidural analgesia (TEA)

Preemptive TEA

Preemptive TEA

Total analgesic requirementPatient’s demand count on PCEA 

Biomed Res Int. 2014;673682



Pre-emptive thoracic epidural analgesia (TEA)

Biomed Res Int. 2014;673682

Postop pain score (VAS)

>



Pre-emptive thoracic epidural analgesia (TEA)

Acute pain

TEA

J Cardiothorac Vasc Anesth. 2005;19:786-93



Pre-emptive thoracic epidural analgesia (TEA)

Chronic pain

TEA

Preemptive TEA appeared to reduce the severity of acute pain but had no effect on the 

incidence of chronic pain. J Cardiothorac Vasc Anesth. 2005;19:786-93



TEA: Limitations 

 Failure rate ~ 15%

 Major complication ~0.02%

 Respiratory depression

 Epidural hematoma; anticoagulants – contra indication

 Epidural abscess

 Urinary retention:  m/c complication



Paravertebral blocks

Percutaneous Intraoperative



Paravertebral blocks

 Continuous thoracic paravertebral blocks > single bolus

 Rates of failed block were lower 

 Provide comparable pain relief

 Better side-effect profile (hypotension, urinary retention, 

nausea, vomiting) 

 Reduction in pulmonary complications

 Cost ?



Comparable pain profile

Br J Anaesth 2006;96: 418–26



Pulmonary Cx.

Urinary retention

Hypotension



Intercostal nerve blocks

 Pre-emptive > Postop injection

 Short half-life

 Repeated percutaneous blocks 

are usually required.



Continuous wound infiltration



Transcutaneous electrical nerve stimulation (TENS)

 Non invasive, electroanalgesia

 Modulation of nociceptive input signals via  peripheral stimulation

 Release of endogenous opioids



Transcutaneous electrical nerve stimulation (TENS)

Rev Bras Cir Cardiovasc 2012;27):75-87

Interact Cardiovasc Thorac Surg. 2010;10:283-8



Systemic multimodal analgesia

 Regional analgesia; may not be sufficient.

 Circulating humoral inflammatory factors induce 

central sensitization and neuropathic pain.

 Maximize pain relief and minimize side effects.



Systemic multimodal analgesia

 Systemic opioid (IV PCA)

sedation, suppression of ventilation, coughing and sighing

 Nonsteroidal anti-inflammatory drugs (NSAIDs)

reduces opioid requirement, opioid-related side effects

 COX-2 inhibitor (Celecoxib)

 Acetaminophen (PO or IV)

 Gabapentinoids (Gabapentin/Pregabalin)

reduce neurotransmitter release associated with neural sensitization

multiple neuropathic pain conditions

 NMDA Antagonists (Ketamine)



Take home message

 Thoracotomy induces severe postoperative pain, which can cause 

respiratory complications, such as hypoxia, atelectasis, and pulmonary 

infections. 

 Appropriate analgesia is important both for humanitarian reasons and to 

allow early mobilization and pulmonary rehabilitation.

 Pain after thoracic surgery is generated from multiple structures and is 

transmitted via a number of afferent pathways.



Take home message

 Various procedures have been introduced to reduce postoperative pain.

 Less invasive surgery should be considered to reduce postoperative pain.

 Pre-emptive analgesia to prevent the establishment of altered central 

processing of sensory input that amplifies postoperative pain.

 Multidisciplinary management of thoracotomy pain incorporating surgical, 

anesthetic, and analgesic techniques is mandatory.



Thank you for your attention !!


