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ABSTRACT 
Tissue damage is unavoidable during surgery and hence pain is inevitable. Successfully managing post-surgical pain and maintaining an 

appropriate level of analgesia is critical to a patient’s recovery. Nevertheless, post-operative acute pain management remains a challenge. 

In this review, we discuss several of the effective analgesia for post-operative pain management and their benefits and disadvantages. 

Even though they carry multiple, significant side effects and they are associated with dependency, opioids still remain the mainstay in post-

operative pain management. Besides opioids, epidural analgesia also remains a widely used analgesic treatment option. However, in the last 

five years, it has become more and more clear that the advantages of this technique are not as impressive as formerly believed and the 

disadvantages are potentially greater than estimated in the past. 

Alternatively, anesthetics can be administered locally or even directly at the wound to block pain transmission from afferent nociceptive 

barrage. The continuous infusion of a local anesthetic, either by continuous surgical site infusion (CSSI) or continuous peripheral nerve 

block (CPNB), provides a constant flow of medication to the affected area, preventing gaps in treatment often seen with alternative pain 

management methods. Not only has the technique a proven efficacy and reduced occurrence of adverse events as seen with opioids and 

epidural analgesia, it may also result in an improved recovery time and earlier discharge from hospitals. 

Conclusively, continuous infusion (either by CCSI or CPNB) with a local anesthetic represents a suitable and effective alternative or 

adjunct to existing analgesic techniques within a multimodal approach. The recent registration of a new local anesthetic solution 

(containing 250 ml ropivacaine 0.2%) for the treatment of acute post-operative pain can bring a ready-to-use alternative in health care. 
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ACUTE POST-OPERATIVE PAIN, INHERENT TO 

SURGICAL INTERVENTIONS 

Tissue damage is unavoidable during surgery and 

consequently pain inevitably occurs soon after as a result of 

stimulation of the nociceptors. In the 2003 survey published 

by Apflebaum et al. [1], we read that approximately 80% of 

the patients experienced acute pain after surgery of which 

86% had moderate, severe or extreme pain. Moreover, 

experiencing postoperative pain was the most common 

concern (59%) of patients.  

Nevertheless, post-operative pain seems to have been poorly 

managed for decades [2] and surveys in the USA [3] and 

Europe [4] do not show any major improvements in the 

treatment of post-surgical pain over the last 15 years. 

POST-OPERATIVE PAIN MAY HAVE A NEGATIVE 

IMPACT ON PATIENT OUTCOMES AND 

EXPERIENCE 

The aim of post-operative pain management is to minimize 

patient discomfort, facilitate early mobilization and 

functional recovery [5]. Poor management of post-

operativeacute pain can contribute to medical complications 

which can include pneumonia, deep vein thrombosis, 

infection and delayed healing, as well as the development of 

chronic pain [6,7]. The estimated mean incidence of chronic 

post-operative pain is high and varies between 10 and 50% 

[8]. Moreover, unrelieved pain after surgery can also 

interfere with sleep and physical functioning and can 

negatively affect a patient's well-being on multiple levels 

[9]. 
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Careful management of post-operative pain, on the other 

hand, can reduce the incidence of perioperative 

complications, mortality and health care costs [10]. 

Additionally, adequate post-operative pain management 

increases the overall psychological well-being of the patient 

[11,12]. 

POST-OPERATIVE PAIN MANAGEMENT: FROM 

SYSTEMIC TO LOCAL 

For the treatment of acute post-operative pain a range of 

analgesic options exist, either by systemic, regional or local 

analgesic techniques.  

• Systemic analgesia includes NSAIDS and paracetamol

(either orally or by IV) and opioids (either orally, by

bolus IV or by PCA pump 
1
)

• Regional analgesia includes the epidural administration

(EDA 
2
) of local anesthetics and opioids.

• Local analgesia includes either bolus infiltration or

continuous infusion of a local anesthetic.

Over time, an evolution can be noted in postoperative 

analgesic techniques from systemic to local applications, in 

view of the risk-benefit consideration [2]. 

MULTIMODAL ANALGESIA, A LOGIC APPROACH 

WITH CLINICAL BENEFITS 

Pain involves multiple mechanisms that rely on different 

receptor systems. Based on this knowledge already in 1993, 

Kehlet and Dahl described the multimodal approach to 

achieve pain relief in the postoperative setting [13]. 

Multimodal pain management uses two or more pain 

treatments that act by different analgesic mechanisms, at 

different sites in the nervous system and at lower doses to 

achieve additive or synergistic effects [14]. By combining 

the various analgesic techniques, multimodal therapy aims to 

provide effective postoperative pain relief, reduce opioid-

related adverse effects, reduce surgical stress response and 

improve clinical outcomes, without increasing adverse 

events compared with increased doses of single agents [15].  

OPIOIDS AS AN ANALGESIC TREATMENT 

OPTION 

Opioid analgesics are still the mainstay in post-operative 

pain management [3]. However, whether delivered orally, 

via PCA or in an injectable format, opioids carry multiple, 

significant side effects, including nausea, vomiting, 

constipation, over sedation, somnolence and respiratory 

depression [2]. Additionally, there is the potential threat of 

dependency (in up to 15% of the patients) which could 

already be induced as of 10 days after the initial treatment 

1
 PCA: Patient ControlledAnalgesia 

2
 EDA: Epidural Analgesia 

[16]. The excessive use of opioids has resulted into an opioid 

epidemic in the USA [17,18]. 

EPIDURAL ANALGESIA AS ANANALGESIC 

TREATMENT OPTION 

Epidural analgesia is a widely used technique to treat 

postoperative pain after major surgery and has been 

considered the ‘gold standard’ for decades. This is not 

surprising as the technique offers effective pain relief and 

significantly reduces morbidity and mortality [2]. However, 

based on current evidence, the advantages of epidural 

analgesia seem to be less impressive as formerly believed. 

Indeed, not only does epidural anesthesia seem to be 

associated with several (underestimated) adverse events such 

as nausea, hypotension, neuraxial hematoma, cardiac arrest 

and epidural abscess [19-21], the failure rates are also 

potentially higher than estimated in the past [2]. 

LOCAL INFILTRATION AND PERINEURAL 

ANALGESIA: USEFUL ADJUNCTS IN THE 

MULTIMODAL APPROACH TO POST-OPERATIVE 

PAIN MANAGEMENT 

From a theoretical point of view, the administration of an 

anesthetic locally or even directly at the wound site is the 

most rational approach to reduce the barrage of signals from 

the nociceptors and thereby decrease the pain response [23]. 

The routine use of peripheral nerve blocks and wound 

infiltration with long-acting local anesthetics as an adjuvant 

to local, regional and general anesthetic techniques can 

improve post-operative pain management after a wide 

variety of surgical procedures [2,24]. Additionally, local 

analgesia has been associated with a reduced risk of 

developing chronic post-operative pain [7]. 

Continuous surgical site infusion (CSSI) 

CSSI, also known as continuous wound infusion or CWI, is 

defined as a continuous infusion into the surgical incision 

site. A fenestrated (multi-holed) catheter may be inserted 

into the surgical site to distribute the local anesthetic inside 

the wound and provide post-operative pain control for 24-72 

h. 

Patients treated with CSSI showed significantly less pain at 

rest and mobilization for a series of surgery types when 

compared to routine or placebo analgesia [25-27]. 

Furthermore, CSSI also showed a reduced length of stay and 

a lower opioid consumption in patients treated with CSSI 

[26,27]. In a recent meta-analysis it was even concluded 

that, when compared to epidural analgesia, CSSI is as 

effective in managing pain and implies faster ambulation 

while showing a higher patient satisfaction and lower 

postoperative nausea and vomiting [28]. It is of importance 

to note that catheter placement is a key element in the 

success of this analgesic modality. Indeed, for CSSI in 

patients that underwent cesarean section for example, pain 

scores and opioid consumption were only significantly lower 
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in the study arm compared to the test arm in studies where 

the catheter was placed properly [29,30].  

Moreover, local anesthetics inhibit the inflammatory injury 

and may, therefore, reduce the risk of hyperalgesia [2]. 

As Raines et al. [26] explained, CSSI provides several 

important benefits over other currently practiced post-

operative pain control techniques. Advantages of the wound 

infusion technique are that the infusion affects only the 

surgical area and eliminates the risk of vascular, pleural, or 

neural placement of needles, thereby allowing its use in 

patients in whom an epidural technique cannot safely be 

used (e.g. due to coagulopathy, use of thrombolytic or 

anatomic anomalies). 

Continuous peripheral nerve block (CPNB) 

CPNB is defined as a continuous infusion around a group of 

nerves. A catheter is inserted percutaneously adjacent to a 

target nerve/plexus that is most relevant to the surgical site 

followed by the infusion of local anesthetic through the 

catheter, thereby providing sensory and motor analgesia 

[31]. 

Peripheral nerve catheter analgesia has been shown to 

provide a significant improvement in postoperative pain 

control compared with opioids and a decrease in opioid-

related side effects after different types of surgical 

procedures [32,33]. Compared to systemic patient-controlled 

analgesia, a 40-70% decrease of opioid use could be 

observed on top of a better pain control after surgery [33]. 

The publication by Afsari equally confirms that continuous 

perineural infusions provide high-quality local analgesia 

superior to parenteral opioid analgesia and offer 

equivalent analgesia but less adverse effects than epidural 

analgesia [34]. Therefore, it has been recommended as the 

preferred choice for major orthopedic surgical procedures 

[35,36]. 

In their 2015 review, Machi and Ilfeld [37] concluded that 

CPNB is a well-accepted and research-supported technique 

for the well tolerated and efficacious treatment of moderate-

to-severe pain related to surgery in the ambulatory setting. 

As can be concluded for CSSI, also CPNB seems to allow 

for earlier mobilization and hence early discharge [33,38]. 

LOCAL INFILTRATION AND PERINEURAL 

ANALGESIA: OPIOID SPARING AND COST-

EFFECTIVE? 

As already discussed, the application of local anesthetics can 

reduce the need for rescue medication (systemic opioids) 

after surgery when administered via CSSI or CPNB. 

Minimizing narcotic consumption can decrease post-

operative nausea and vomiting, expedite rehabilitation, 

improve recovery time, and can lead to earlier discharge 

from hospitals [39]. Moreover, CCSI may reduce total cost 

of care [39-41]. 

WHAT’S NEW? 

Recently AIFA approved the registration of a new medicinal 

product for the treatment of acute post-operative pain. 

Ropivacaina BioQ Readyfusor is a ready-to-use, factory-

filled infusion system containing 250 ml ropivacaine 0.2%. 

It is indicated for the treatment of postoperative pain in 

adults (>18 years) and can be used for continuous surgical 

site infusion (CSSI) and continuous peripheral nerve 

blockade (CPNB). The ready-to-use administration system 

delivers the ropivacaine solution at 5 ml/h for 48 h. The 

infusion system can be activated by simply rotating the cap 

of the system to the “on” position (Figure 1). Within the 

multimodal approach, Ropivacaina BioQ Readyfusor can 

have its place in the post-operative pain management 

landscape, alongside or replacing existing treatment options. 

Figure 1. Activation of infusion system. 
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