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Chapter

Introductory Chapter: The 
Rationale for a Multimodal 
Approach to Pain Treatment
Marco Cascella

1. Common issues in acute and chronic pain management

The symptom pain is a perception affected by complex interconnections of 
biological, psychological, and social factors. Analgesic monotherapy can often 
provide pain relief in clinical conditions featuring non-severe pain. In other circum-
stances, such as those characterized by intractable cancer pain, or concerning acute/
chronic non-cancer neuropathic pain, the intensity and quality of the pain require 
individualized multidrug approaches, with different analgesics and adjuvants used 
in combination according to clinical practice guidelines published by international 
and regional professional associations [1]. Moreover, because pharmacological 
strategies may not be able to successfully treat all patients with acute or chronic 
pain, nonpharmacological strategies should be included in the analgesic program, 
supporting and strengthening drug therapy [2]. Again, especially, chronic pain 
represents a dynamic experience, profoundly changeable in a spatial-temporal man-
ner; thus, standardized and fixed protocols are not universally applicable for pain 
therapy. From these premises, the individualized, dynamic, and multicomponent 
pathway is summarized by the concept of the multimodal approach to pain manage-
ment and represents a real revolution in this field of medicine. This optimization 
strategy can allow managing the pain by treating this symptom in its variegated 
clinical expressions through multiple interventions. According to the concept of 
multimodal therapy, the objective of pain relief is possible by targeting different 
sites of the nociceptive pathway [3] and by managing the galaxy of pain-related 
conditions through pharmacologic and nonpharmacologic modalities [4]. However, 
several considerations should be addressed in order to better understand its rational 
application for both acute (e.g., postoperative) and chronic pain management.

1.1 The unmet need of postoperative pain relief

According to the Lancet’s data, more than 230 million people undergo surgery 
each year worldwide and this huge number tends to increase year over year [5]. 
Postoperative pain is a typical example of acute pain and, probably, it represents 
the classic example of unmet need in surgery as up to 80% of postsurgical patients 
experience pain which in 10–20% of cases is described as severe [6]. This topic is 
of paramount importance, as inadequately controlled pain impairs quality of life 
(QoL) and functional recovery, increases the risk of postsurgical complications, 
and lengthens the time of hospitalization. Increased morbidity and prolonged opi-
oid use during and after hospitalization are serious problems which call for effective 
preventive interventions. Furthermore, treating chronic pain induced by ineffective 
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acute pain management increases the cost of care, enormously [7]. From these data, 
it is clear that the commonly used strategies to address postoperative pain are very 
often inadequate.

1.2 The issue of pain chronitization

Undertreated acute postoperative pain is the main cause determining the 
development of postsurgical chronic pain (PSCP), which is difficult to treat and 
often invalidating in form. The pain chronitization is the final stage of a complex 
pathogenetic cascade. Summarizing, these mechanisms involve the activation of 
peripheral and central sensitization pathways. Data from a wide number of pre-
clinical investigations demonstrated that activation and sensitization of peripheral 
nociceptors, spinal dorsal horn neurons, and central nervous system (CNS) brain 
areas may occur [8]. The role of specific peripheral mechanisms contributing to 
pain after surgical incision and manipulation has been investigated as well. The 
literature on the topic encompasses an incredible number of studies on nociceptors, 
molecular mechanisms, fiber sensitization processes, inflammatory cytokines, 
and so on [9–13]. While according to a classical point of view, the CNS involve-
ment is strictly related to the mechanisms of chronic pain; however, it may result 
in difficulty to identify the borderline between acute and chronic pain. There are 
many good reasons to believe that many gaps such as the role of the environment 
(i.e., epigenetic) and genetics are not still well explained. Again, no clear criteria 
for diagnosing central sensitization have been recognized. The chronicity of pain 
is the effect of changes in pain processing through transcription and transduction 
processes. Preclinical studies suggested that alterations in the mRNA expression 
occur within the first 42–48 hours after surgery [14]. These sensitization processes 
seem to be quite rapid, at least in the experimental field. Thus, postoperative pain 
is a convoluted process engaging both the peripheral nervous system (PNS) and the 
CNS and, in turn, the exact distinction between acute and chronic postoperative 
pain is not always easy to establish.

1.3 Toward an early and combined strategy

Rather than dissecting the precise pathophysiology of acute and chronic pain, 
our knowledge on the matter must be translated in the most effective way to limit 
acute pain and to prevent mechanisms of sensitization. For these aims, all our 
“analgesic arsenal” must be defused as soon as possible, and before that surgery 
may trigger the first fuse. For instance, it has been demonstrated that tailored 
preoperative educational programs reduced postoperative opioid requirement and 
shortened the length of stay [15]. Furthermore, several self-management programs 
focused on patient’s education and training may reduce risk factors (e.g., lifestyle-
related), enhance protective factors, and, finally, prevent pain chronitization [16]. 
As a consequence, individualized programs for perioperative pain management can 
be performed by acting simultaneously on different targets or implementing differ-
ent strategies according to the timing.

1.4 The opioid crisis

Ineffective management of perioperative pain and poorly controlled postopera-
tive pain may induce development of PSCP, increased opioid prescription and 
use, until opioid addiction. Because the opioids epidemic in the United States and 
Canada is a dramatic phenomenon which has been responsible for up to 70,000 
drug overdose deaths, in 2017 [17], the time has come to look at more effective 
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solutions and less harmful approaches capable of inducing optimal pain relief com-
bined with lessening opioid use, opioid prescriptions, and reduced opioid-related 
complications. Controlled investigations and evidence-based analysis demonstrated 
that multimodal approaches to postoperative pain improved analgesia and lowered 
opioid consumption is several clinical settings such as those underwent orthopedic 
[18] or colorectal surgery [19].

1.5 Chronic pain

These problems, linked to a lack of efficacy and to a criticality due to the use 
of opioids, do not only concern the postoperative pain chapter but also involve the 
management of chronic pain in its two sides of the coin, chronic cancer pain and 
chronic non-cancer pain. To understand the numerical terms of the matter, chronic 
pain is among the most common reasons for seeking medical care because it is 
reported by up 50% of patients seen in primary care [20]. Of note, chronic pain 
with neuropathic features, which often represents a hard task for clinicians, seems 
to be more common in the general population than earlier reported [21]. Because in 
cancer patients, pain has a multifactorial etiology and is quite a dynamic process, its 
management should be conducted through a careful combination of pharmacologi-
cal agents with nonpharmacological strategies. This dynamical approach should be 
based on pain intensity and the complexity of symptoms, pain pathophysiology, 
and presence of comorbidities.

2. Features of the multimodal approaches to pain management

The concept of “multimodal” analgesia was introduced by Kehlet and Dahl, in 
1993 [22]. This approach is based on the use of two or more distinct methods or 
drugs to treat pain rather than using opioids, or other strategies, alone. The rationale 
is that by combining medications and techniques with different mechanisms and 
sites of action, better pain relief can be achieved, with reduced side effects [23]. 
Different combinations of analgesic medications, adjuvants, and procedures can act 
on different sites and pathways in an additive or synergistic fashion. Clinicians may 
choose among a wide range of options included in several categories: pharmaco-
logic, physical medicine, education and behavioral approaches, interventional, and 
surgical modalities. In the surgical setting, anesthesiologists may combine regional 
anesthetics, and/or nonopioid analgesics, such as nonsteroidal anti-inflammatory 
drugs (NSAIDs), cyclooxygenase-2 (COX2) inhibitors, NMDA-receptor antagonists, 
and antiepileptic, and antidepressant medications with or without conventional opi-
oids. On the other hand, chronic cancer and non-cancer pain chronic cancer treat-
ment often requires the involvement of a multidisciplinary team which combines 
resources based on the patient’s needs, obtaining an individually tailored program.

2.1 Surgical settings

Multimodal approaches to pain management can be included among more 
complex systematic processes adopted for managing the whole perioperative 
course. The Enhanced Recovery After Surgery (ERAS) pathway, for instance, is a 
multidisciplinary model of care born with the aim of guaranteeing optimal recov-
ery and an early and safe return to daily activities after surgery. The pathway is a 
patient-tailored process provided by a team of surgeons, anesthesiologists, nurses, 
nutritionists, and physical therapists. In this scenario, the perioperative pain man-
agement is a keystone of the whole pathway [24]. Indeed, reduced need for opioids 
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through regional anesthetic block used in addition to general anesthesia during sur-
gery, or other minimally invasive approaches, may be effective for both pain relief 
and enhanced recovery target [25]. Apart from the ERAS strategy, another recent 
approach to perioperative pain management is the so-called opioid-free anesthesia 
(OFA) [26]. This term refers to a fascinating option for anesthesia administration 
that maximizes the patient’s comfort (including pain relief) while eliminating the 
unwanted side effects of opioids. Through this model, no intraoperative systemic, 
neuraxial, or intracavitary opioid is administered during the anesthetic course. The 
rationale of the OFA model is the avoidance of the opioid-induced hyperalgesia 
phenomenon, a paradoxical effect in which opioid therapy enhances or aggravates 
preexisting pain [27], the reduced occurrence of postoperative delirium, and 
postoperative cognitive dysfunction in elderly [28, 29] and in high-risk patients 
[30]. Furthermore, the OFA technique seems to be appropriate for minimizing 
respiratory depression in patients that have impaired respiratory function (e.g., due 
to sleep apnea, or obesity), for reducing postoperative nausea and vomiting, and 
for treating patients who have chronic pain conditions, or are on chronic opioid 
therapy, or opioid addiction [31, 32]. Although the effect of opioids on cancer 
recurrence or progression remains an open issue [33], the OFA approach can be 
considered as a protective strategy against cancer progression [34]. In the surgical 
setting, it is possible to obtain a multimodal strategy without completely avoid-
ing opioids. Low-dose opioids can be combined with one or more additional pain 
management methods (e.g., peripheral nerve blocks and neuraxial analgesia) and/
or medications such as acetaminophen, steroids, gabapentin/pregabalin, NSAIDs, 
dexmedetomidine, intravenous lidocaine, COX-2 inhibitors, or ketamine. Recently, 
Cozowicz et al. [35] demonstrated that this approach was correlated with a reduc-
tion in opioid use, postoperative complications, and less resource utilization. Again, 
multimodal analgesia may reduce the occurrence of PSCP, even when expressed as 
postsurgery pain syndrome [36], although the link between perioperative analgesic 
modes and the postoperative chronitization of pain should be better investigated 
[37]. The challenge of the OFA or the opioid-sparing regimens remains the choice 
of medication pathway in terms of number, the timing of use, and doses useful 
in different patient subgroups. While the use of a single drug (e.g., intravenous 
acetaminophen or methylprednisolone) was not associated with decreased opioids 
consumption [38], complex regimens featuring numerous medications may only 
increase drug-related side effects without improving outcomes.

2.2 Chronic cancer pain: beyond the analgesic ladder

In 1986, the World Health Organization (WHO) developed the classic three-
step ladder model based on the use of analgesics for pain management in accor-
dance with pain intensity in a linear movement directed toward the high or low 
steps of the ladder [39]. Subsequently, it was proposed a further step concerning 
interventional methods such as neurosurgical procedures (e.g., neuromodula-
tion, nerve blocks, brain stimulators, and nerve lysis) robustly recommended for 
managing persistent pain even following the use of strong opioids. This revised 
four-step path can be adopted in a bidirectional way on the basis of the type of 
pain and its intensity [40]. Other attempts to modify the ladder strategy have also 
been proposed. According to the neuromatrix theory, chronic pain represents 
a multidimensional experience induced by the activation of a neural network 
(“neurosignature patterns”) extensively distributed in the CNS [41]. From these 
premises, Leung hypothetically revised the original analgesic WHO ladder into a 
new analgesic path illustrated as a platform [42]. In this model, pain management 
followed a three-dimensional perspective including different areas of expertise 
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that, in a multimodal fashion, can be combined with classical analgesics, on the 
basis of the pain condition. Despite its novelty, Leung’s system seems to be lacking 
in completeness because it does not consider the dynamic perspective. The Cuomo 
et al. [43] “trolley analgesic model” is focused on individualized tailored therapies 
with dynamic multimodal approaches which are modulated according to the pain 
intensity, the physiopathology of pain, the multiplicity of symptoms, the presence 
of comorbidities, and psychological status and the patient’s social context. The 
pharmacological agents and the nonpharmacological methods are included in dif-
ferent drawers of the trolley. It is possible to draw on one, or more, drawers of the 
trolley, and to choose within the contents of each drawer the most useful therapeu-
tic method. According to the patient’s needs, therapists can close or open different 
drawers, in a dynamic fashion.

2.3 Chronic non-cancer pain: toward a winning strategy

Chronic non-cancer pain conditions such as low back pain (LBP), osteoar-
thritis, headache, and neuropathic pain represent a significant problem in terms 
of psychosocial and socioeconomic consequences [44]. Due to the complexity 
of clinical features and multiple underlying mechanisms, this issue requires a 
multimodal approach. Since the 1980s, Kohles et al. [45] proposed a combined 
(multimodal) strategy focused on medical, behavioral, physical, and educational 
programs. Through this approach, defined as “functional restoration,” the restoring 
of physical and psychological performances was obtained by the involvement of a 
multidisciplinary team composed of clinicians from a variety of medical disciplines 
(e.g., pain therapists, neurologists, orthopedics, rheumatologists), psychologists 
and psychiatrists, nurses, physical, and occupational therapists [46]. More recently, 
a task force of the German International Association for the Study of Pain (IASP) 
chapter has defined the principles of this approach, in terms of resources and oper-
ating methods [47]. Currently, the multimodal path has been widely recognized as 
winning strategy for addressing several chronic non-cancer pain conditions such as 
LBP, headache, and fibromyalgia although several obstacles still limit its routinely 
clinical application [48].

3. Conclusion

Multimodal approaches through the combined use of multiple modalities in 
analgesic protocols have the potential to offer a significant improvement in pain 
management for different acute, or chronic, clinical settings. Concerning periop-
erative pain management, included or not among ERAS or OFA pathways, mul-
timodal modes can allow reducing opioid use, opioid prescriptions, and common 
opioid-related side effects, improving, in turn, outcomes. It seems that multimodal 
pain management may be able to prevent the development of chronic postsurgical 
pain conditions. Moreover, different attempts to better frame chronic pain in its 
many components, and for an effective treatment through a holistic approach, are 
being made to address the matter. Thus, the combined use of multiple modalities in 
analgesic protocols is worldwide encouraged. However, further research is needed 
to evaluate optimal multimodal regimens in terms of medications, doses, and 
timing (including the duration) of the administration, as well as to offer data useful 
for evidence-based practice. Finally, because lack of training (e.g., for invasive 
techniques or new techniques in regional anesthesia) and poor sources are huge 
obstacles for a routine application of multimodal approaches, identification of key 
barriers for their implementation seems to be a research priority.



From Conventional to Innovative Approaches for Pain Treatment

6

© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

Author details

Marco Cascella
Department of Anesthesia and Pain Medicine, Istituto Nazionale Tumori, 
IRCCS—Fondazione G. Pascale, Naples, Italy

*Address all correspondence to: m.cascella@istitutotumori.na.it



7

Introductory Chapter: The Rationale for a Multimodal Approach to Pain Treatment
DOI: http://dx.doi.org/10.5772/intechopen.85864

References

[1] Cruccu G, Truini A. A review of 
neuropathic pain: From guidelines to 
clinical practice. Pain and therapy. 
2017;6(Suppl 1):35-42

[2] Cascella M, Thompson NS, 
Muzio MR, Forte CA, Cuomo A. The 
underestimated role of psychological 
and rehabilitation approaches for 
management of cancer pain. A brief 
commentary. Recenti Progressi in 
Medicina. 2016;107(8):418-421

[3] Manworren RC. Multimodal pain 
management and the future of a 
personalized medicine approach to pain. 
AORN Journal. 2015;101(3):308-314

[4] Bonakdar RA. Integrative pain 
management. The Medical  
Clinics of North America. 
2017;101(5):987-1004

[5] Weiser TG, Regenbogen SE, 
Thompson KD, Haynes AB, Lipsitz SR, 
Berry WR, et al. An estimation of the 
global volume of surgery: A modeling 
strategy based on available data. Lancet. 
2008;372(9633):139-144

[6] Apfelbaum JL, Chen C, Mehta SS, 
Gan TJ. Postoperative pain experience: 
Results from a national survey suggest 
postoperative pain continues to be 
undermanaged. Anesthesia and 
Analgesia. 2003;97:534-540

[7] Gan TJ. Poorly controlled 
postoperative pain: Prevalence, 
consequences, and prevention. Journal 
of Pain Research. 2017;10:2287-2298

[8] Pogatzki-Zahn EM, Segelcke D, 
Schug SA. Postoperative pain-from 
mechanisms to treatment. Pain 
Reports. 2017;2(2):e588. DOI: 10.1097/
PR9.0000000000000588

[9] Pace MC, Passavanti MB, De 
Nardis L, Bosco F, Sansone P, Pota V, 
et al. Nociceptor plasticity: A closer 

look. Journal of Cellular Physiology. 
2018;233(4):2824-2838

[10] Pasquinucci L, Turnaturi R, 
Montenegro L, Caraci F, Chiechio S, 
Parenti C. Simultaneous targeting 
of MOR/DOR: A useful strategy 
for inflammatory pain modulation. 
European Journal of Pharmacology. 
2019;847:97-102

[11] Tsuda M. Modulation of pain 
and itch by spinal glia. Neuroscience 
Bulletin. 2018;34(1):178-185

[12] Zhang L, Terrando N, Xu ZZ, 
Bang S, Jordt SE, Maixner W, et al. 
Distinct analgesic actions of DHA and 
DHA-derived specialized pro-resolving 
mediators on post-operative pain 
after bone fracture in mice. Frontiers 
in Pharmacology. 2018;9:412. DOI: 
10.3389/fphar.2018.00412. eCollection 
2018

[13] Lueptow LM, Fakira AK, Bobeck 
EN. The contribution of the descending 
pain modulatory pathway in opioid 
tolerance. Frontiers in Neuroscience. 
2018;12:886. DOI: 10.3389/fnins.2018. 
00886

[14] Spofford CM, Brennan TJ. Gene 
expression in skin, muscle, and 
dorsal root ganglion after plantar 
incision in the rat. Anesthesiology. 
2012;117(1):161-172

[15] Chou R, Gordon DB, de Leon-
Casasola OA, Rosenberg JM, Bickler 
S, Brennan T, et al. Management 
of postoperative pain: A clinical 
practice guideline from the American 
Pain Society, the American Society 
of Regional Anesthesia and Pain 
Medicine, and the American Society 
of Anesthesiologists' Committee 
on Regional Anesthesia, Executive 
Committee, and Administrative 
Council. The Journal of Pain. 
2016;17(2):131-157



From Conventional to Innovative Approaches for Pain Treatment

8

[16] Institute of Medicine. Relieving 
Pain in America: A Blueprint for 
Transforming Prevention, Care, 
Education, and Research. Washington, 
DC: National Academies Press; 2011

[17] National Institute on Drug Abuse. 
Overdose Death Rates. Available at: 
https://www.drugabuse.gov/related-
topics/trends-statistics/overdose-death-
rates [Accessed: 28-01-2019]

[18] Halawi MJ, Grant SA, Bolognesi 
MP. Multimodal analgesia for total 
joint arthroplasty. Orthopedics. 
2015;38(7):e616-e625

[19] Wick EC, MC2 G, Wu CL. 
Postoperative multimodal analgesia pain 
management with nonopioid analgesics 
and techniques: A review. JAMA 
Surgery. 2017;152(7):691-697

[20] Elliott AM, Smith BH, Penny KI,  
Smith WC, Chambers WA. 
The epidemiology of chronic 
pain in the community. Lancet. 
1999;354(9186):1248

[21] Torrance N, Smith BH, Bennett MI, 
Lee AJ. The epidemiology of chronic 
pain of predominantly neuropathic 
origin. Results from a general 
population survey. The Journal of Pain. 
2006;7(4):281-289

[22] Kehlet H, Dahl JB. The value 
of "multimodal" or "balanced 
analgesia" in postoperative pain 
treatment. Anesthesia and Analgesia. 
1993;77(5):1048-1056

[23] Clarke H, Poon M, Weinrib A, 
Katznelson R, Wentlandt K, Katz J. 
Preventive analgesia and novel strategies 
for the prevention of chronic post-
surgical pain. Drugs. 2015;75(4):339-351

[24] Simpson JC, Bao X, Agarwala 
A. Pain management in enhanced 
recovery after surgery (ERAS) 
protocols. Clinics in Colon and Rectal 
Surgery. 2019;32(2):121-128

[25] Beverly A, Kaye AD, Ljungqvist 
O, Urman RD. Essential elements of 
multimodal analgesia in enhanced 
recovery after surgery (ERAS) 
guidelines. Anesthesiology Clinics. 
2017;35(2):e115-e143

[26] Harkouk H, Fletcher D, Beloeil 
H. Opioid free anaesthesia: Myth or 
reality? Anaesthesia Critical Care & 
Pain Medicine. 2019;38(2):111-112. DOI: 
10.1016/j.accpm.2019.01.005

[27] Tompkins DA, Campbell CM. 
Opioid-induced hyperalgesia: Clinically 
relevant or extraneous research 
phenomenon? Current Pain and 
Headache Reports. 2011;15(2):129-136

[28] Cascella M, Bimonte S. The role of 
general anesthetics and the mechanisms 
of hippocampal and extra-hippocampal 
dysfunctions in the genesis of 
postoperative cognitive dysfunction. 
Neural Regeneration Research. 
2017;12(11):1780-1785

[29] Cascella M, Muzio MR, Bimonte S, 
Cuomo A, Jakobsson JG. Postoperative 
delirium and postoperative 
cognitive dysfunction: Updates in 
pathophysiology, potential translational 
approaches to clinical practice and 
further research perspectives. Minerva 
Anestesiologica. 2018;84(2):246-260

[30] Cascella M, Di Napoli R, Carbone 
D, Cuomo GF, Bimonte S, Muzio MR.  
Chemotherapy-related cognitive 
impairment: Mechanisms, clinical 
features and research perspectives. 
Recenti Progressi in Medicina. 
2018;109(11):523-530

[31] Miceli L, Bednarova R, Vetrugno 
L, Cascella M, Cuomo A. Is the limit 
of 60mg of oral morphine equivalent 
daily dose still actual for the access to 
rapid onset opioids therapy? Current 
Problems in Cancer. 2018;42(3):367-368

[32] Miceli L, Bednarova R, Rizzardo A, 
Cuomo A, Riccardi I, Vetrugno L, et al. 
Opioids prescriptions in pain therapy 



9

Introductory Chapter: The Rationale for a Multimodal Approach to Pain Treatment
DOI: http://dx.doi.org/10.5772/intechopen.85864

and risk of addiction: A one-year survey 
in Italy. Analysis of national opioids 
database. Annali dell'Istituto Superiore 
di Sanità. 2018;54(4):370-374

[33] Bimonte S, Barbieri A, Cascella M, 
Rea D, Palma G, Del Vecchio V, et al. 
The effects of naloxone on human 
breast cancer progression: In vitro and 
in vivo studies on MDA.MB231 cells. 
OncoTargets and Therapy. 2018;11: 
185-191. DOI: 10.2147/OTT.S145780. 
eCollection 2018

[34] Clarke H, Soneji N, Ko DT, Yun L, 
Wijeysundera DN. Rates and risk factors 
for prolonged opioid use after major 
surgery: Population based cohort study. 
BMJ. 2014;348:g1251. DOI: 10.1136/bmj.
g1251

[35] Cozowicz C, Poeran J, Zubizarreta 
N, Liu J, Weinstein SM, Pichler L, 
et al. Non-opioid analgesic modes of 
pain management are associated with 
reduced postoperative complications 
and resource utilisation: A retrospective 
study of obstructive sleep apnoea 
patients undergoing elective joint 
arthroplasty. British Journal of 
Anaesthesia. 2019;122(1):131-140

[36] Cascella M, Cuomo A, Viscardi 
D. Pain syndromes associated with 
cancer therapy. In: Cascella M, Cuomo 
A, Viscardi D, editors. Features and 
Management of the Pelvic Cancer Pain. 
Springer: Verlag; 2016. pp. 25-62. DOI: 
10.1007/978-3-319-33587-2_3

[37] Jian W, Rejaei D, Shihab A, Alston 
TA, Wang J. The role of multimodal 
analgesia in preventing the development 
of chronic postsurgical pain and 
reducing postoperative opioid use. 
Journal of Opioid Management. 
2018;14(6):453-461

[38] Wasserman I, Poeran J, Zubizarreta 
N, Babby J, Serban S, Goldberg AT, et al. 
Impact of intravenous acetaminophen 
on perioperative opioid utilization and 
outcomes in open colectomies: A claims 

database analysis. Anesthesiology. 
2018;129(1):77-88

[39] Ventafridda V, Saita L, Ripamonti 
C, De Conno F. WHO guidelines 
for the use of analgesics in cancer 
pain. International Journal of Tissue 
Reactions. 1985;7(1):93-96

[40] Vargas-Schaffer G. Is the WHO 
analgesic ladder still valid? Twenty-four 
years of experience. Canadian Family 
Physician. 2010;56(6):514-517

[41] Melzack R. Evolution of the 
neuromatrix theory of pain. The Prithvi 
Raj Lecture: Presented at the Third 
World Congress of World Institute of 
Pain, Barcelona 2004. Pain Practice. 
2005;5(2):85-94

[42] Leung L. From ladder to platform: 
A new concept for pain management. 
Journal of Primary Health Care. 
2012;4(3):254-258

[43] Cuomo A, Bimonte S, Forte CA, 
Botti G, Cascella M. Multimodal 
approaches and tailored therapies for 
pain management: The trolley analgesic 
model. Journal of Pain Research. 
2019;12:711-714. DOI: 10.2147/JPR.
S178910. eCollection 2019

[44] Cheatle MD. Biopsychosocial 
approach to assessing and managing 
patients with chronic pain. 
Medical Clinics of North America. 
2016;100:43-53

[45] Kohles S, Barnes D, Gatchel RJ,  
Mayer TG. Improved physical 
performance outcomes after functional 
restoration treatment in patients 
with chronic low-back pain. Early 
versus recent training results. Spine. 
1990;15(12):1321-1324

[46] Cascella M, Cuomo A, Viscardi D. 
Pain management team and palliative 
care setting. In: Cascella M, Cuomo 
A, Viscardi D, editors. Features and 
Management of the Pelvic Cancer Pain. 



From Conventional to Innovative Approaches for Pain Treatment

10

Springer: Verlag; 2016. pp. 151-157. DOI: 
10.1007/978-3-319-33587-2_11

[47] Arnold B, Brinkschmidt T, Casser 
HR, Gralow I, Irnich D, Klimczyk 
K, et al. Multimodal pain therapy: 
Principles and indications [in German]. 
Schmerz. 2009;23:112-120

[48] Kaiser U, Treede RD, Sabatowski 
R. Multimodal pain therapy in chronic 
noncancer pain-gold standard or 
need for further clarification? Pain. 
2017;158(10):1853-1859


