
 

 
©Copyright 2020 International Association for the Study of Pain. All rights reserved. 
IASP brings together scientists, clinicians, healthcare providers, and policymakers to 
stimulate and support the study of pain and translate that knowledge into improved 
pain relief worldwide. 

Factsheet 

Prevention of Chronic Post-Surgical Pain 

Introduction 

Chronic pain occurring after a surgical procedure has received special attention since its first description 

by Macrae just more than 20 years ago [19]. Almost 40 million people undergo surgery each year. 

Among them, one patient out 10 will develop chronic postsurgical pain (CPSP), and one patient out of 

100 will suffer severe CPSP which will negatively affect his/her quality of life. In 35 to 57% of the 

patients enduring CPSP, a neuropathic component [20] is present which increases pain severity and 

worsens the quality of life [1].  Reports from the recently developed “transitional pain services” support 

these findings [2]. 

The transition from acute to chronic pain is a complex process, involving multiple mechanisms at 

different levels [3].  Current knowledge suggests mechanisms in relation to both peripheral (at the site 

of tissue trauma) and central (spinal and supraspinal) sensitization [4]. Drugs have been studied as 

preventive strategies, including drugs which target spinal excitatory process and/or display anti-

inflammatory properties able to modulate the release of pro-inflammatory mediators by peripheral 

immune and central glial cells [21].  Because the intensity and duration of acute postoperative pain has 

often been found as a major risk factor of CPSP, attention has often focused on the control of acute 

postoperative pain as preventive strategy [5]. 

Prevention of Chronic Pain After Surgery 

Surgery constitutes one of the main causes of chronic pain and, since it is often scheduled and, thus, 

predictable, this makes preventive strategies easier to apply. However, most studies investigated the 

use of drugs (or regional anesthesia techniques) only in the immediate perioperative period or just 

before surgery. From these data, there is only limited evidence showing that any perioperative agent 

can consistently reduce the risk of CPSP [6]. Another critical aspect is a non-selected preventive 

approach by treating all patients similarly; stratified prevention in only those patients being at high risk 

for chronification might increase preventive success.  Because risk assessment is – at least in part – 

possible, such studies need to be performed in the future. 

Mechanistically, N-Methyl-D-Aspartate (NMDA) receptor antagonists play a pivotal role in central plastic 

changes and in spinal/cortical potentiation contributing to chronic pain. They also modulate 

inflammation. Perioperative intravenous ketamine reduces postoperative analgesic consumption and 

pain intensity.  Until now, perioperative ketamine has been identified as one of the interventions 

carrying possible benefit in prevention, particularly in case of highly painful procedures e.g. orthopedic 
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surgery [7] and patients with preoperative pain and opioid consumption [8,9]. A large randomized 

controlled trial (called “ROCKet trial”) is currently ongoing to assess these findings [10]. Preventive effect 

of methadone, an opioid with unique properties including NMDA receptor antagonism, which 

intraoperative administration reduces postoperative pain up to 30 days is currently studied [11].  

Gabapentinoids given during the perioperative period, including pregabalin and gabapentin, have a mild 

effect on postoperative pain but reduce opioid requirements.  Gabapentinoids don’t appear to prevent 

CPSP development [12] but might affect the incidence of CPSP with a neuropathic component [12]. 

Intravenous lidocaine may be used, i.e. as an alternative to epidural analgesia, to reduce postoperative 

pain and improve recovery but effects on acute pain are limited [13]. A recent meta-analysis supports 

the use of perioperative lidocaine infusion to reduce CPSP development at 3 months post-surgery, and 

particularly after breast cancer surgery [14]. Regarding other routes of local anesthetics administration, 

epidural anesthesia may reduce CPSP after thoracotomy and regional techniques after breast cancer 

surgery; continuous wound infiltration also may decrease CPSP after cesarean delivery and iliac crest 

bone graft harvesting [15, 22]. Very few studies have been published so far with clonidine, 

dexmedetomidine, nefopam or other antihyperalgesic drugs.  

Finally, the benefit of antidepressant drugs for the prevention of acute and CPSP has been debated [16].  

Recent publications suggest that perioperative duloxetine might improve the quality of recovery and 

reduce CPSP development in patients presenting preoperative central sensitized state [17]. 

What is mainly undefined is the dose and duration of treatment required for almost every treatment 

option. A balance between efficacy and safety should be considered and risk adaptation for patients 

should be made as usual.  All drugs discussed here are off label for the perioperative use. Thus, patients 

need to be informed and have to consent.  

Drugs and regional analgesia techniques are not the only choices for preventing chronification. In fact, it 

is very important to realize that chronification of pain is a biopsychosocial process requiring a 

multidisciplinary approach. For chronic pain after surgery, the exact contribution of each aspect and bio-

psycho-social intervention strategies required to prevent them need to be proven in the future.   

Conclusion  

Pain prevention, both severe acute pain and CPSP development, remains an area of unmet clinical need.  

Some major reasons for preventive strategies failure are already known like the lack of treatment 

individualisation [7,17] and the duration of preventive treatment application [17].  Moreover, the 

chronic intake of postoperative opioids which may contribute to pain persistence deserves further 

considerations. The aforementioned findings question the relationship between acute pain control and 

CPSP development. They also support the need for patient stratification and argue for a close follow up 

of targeted patients supporting the role of transitional pain services [18]. An important step has been 

done by the inclusion of chronic pain, regardless of its origin, in the next International Classification of 

Diseases (ICD-11) [1]. Hopefully, that will increase the visibility of CPSP and will promote research in the 

field as well as the development of preventive strategies. 
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