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ABSTRACT

Musculoskeletal pain is a challenging condition
for both patients and physicians. Many adults
have experienced one or more episodes of
musculoskeletal pain at some time of their lives,
regardless of age, gender, or economic status. It
affects approximately 47% of the general pop-
ulation. Of those, about 39–45% have long-
lasting problems that require medical consul-
tation. Inadequately managed musculoskeletal

pain can adversely affect quality of life and
impose significant socioeconomic problems.
This manuscript presents a comprehensive
review of the management of chronic muscu-
loskeletal pain. It briefly explores the back-
ground, classifications, patient assessments, and
different tools for management according to the
recently available evidence. Multimodal anal-
gesia and multidisciplinary approaches are
fundamental elements of effective management
of musculoskeletal pain. Both pharmacological,
non-pharmacological, as well as interventional
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pain therapy are important to enhance patient’s
recovery, well-being, and improve quality of
life. Accordingly, recent guidelines recommend
the implementation of preventative strategies
and physical tools first to minimize the use of
medications. In patients who have had an
inadequate response to pharmacotherapy, the
proper use of interventional pain therapy and
the other alternative techniques are vital for
safe and effective management of chronic pain
patients.

Keywords: Alternative treatment; Assessment
of musculoskeletal pain; Chronic
musculoskeletal pain; Interventional pain
techniques; Musculoskeletal pain; NSAID;
Opioids; Pharmacotherapy

Key Summary Points

Musculoskeletal pain is prevalent and can
develop into chronic pain syndromes that
can be challenging to manage.

Chronic musculoskeletal pain may have a
neuropathic component, which may
necessitate multimodal and
multidisciplinary intervention.

Patient’s education, preventative
strategies, and non-pharmacological pain
control techniques are preferable to
minimize the use of pharmacological
therapy but conservative pain control
methods are not always effective for
patients with moderate-to-severe chronic
pain.

A variety of pharmacological approaches
are available and should be individualized
to meet the patient’s needs.

In cases where conventional
pharmacotherapy is inadequate,
interventional strategies may be needed to
restore patient’s functional level, and
reduce pain.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.13547138.

INTRODUCTION

Chronic musculoskeletal pain (in particular,
low back pain) is the main contributor to dis-
ability worldwide [1]. According to the World
Health Organization (WHO), 20–33% of the
world’s population has some form of chronic
musculoskeletal pain, translating to 1.75 billion
people globally [2]. Musculoskeletal pain is
defined as acute or chronic pain that affects
bones, muscles, ligaments, tendons, and even
nerves, and the pain associated with muscu-
loskeletal (MSK) disorders is a common medical
and socioeconomic problem worldwide [3]. It
comprises a number of different pain syn-
dromes, which range from local pain to neuro-
pathic pain [2]. Chronic MSK pain increases
suffering in daily activities, drug consumption,
and high frequency of sick leave and disability
pensions, and results in significantly dimin-
ished quality of life. It also poses a major public
health problem, creating substantial costs for
healthcare systems and disability insurance [4].

Musculoskeletal pain is primarily somatic in
nature, but the presence of musculoskeletal
pain does not preclude the addition of other
pain syndromes, including neuropathic and/or
visceral pain syndromes. The most prevalent
forms of musculoskeletal pain are chronic low
back pain, neck pain, and the pain associated
with osteoarthritis and rheumatoid arthritis,
but musculoskeletal pain also includes sprained
muscles, pain associated with fracture, shoulder
pain, and others. Advancing age increases the
risk of musculoskeletal pain, although it may
occur at any age. Virtually everyone has some
form of musculoskeletal pain over the course of
a lifetime. Many people report persistent
symptoms or recurrent clinical symptoms,
which accentuates the physical, psychological,
and socio-economic impact of MSK pain [2, 5].
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Musculoskeletal pain is mainly treated by
general or family practitioners, physiatrists, or
orthopedic specialists, but clinicians in all fields
may treat patients who present with some form
of musculoskeletal pain. Comprehensive care of
MSK pain occurs through a thorough initial
evaluation, including assessment of both the
medical and the probable bio-psychosocial fac-
tors contributing to a painful condition in order
to develop a treatment plan. Therefore, a mul-
tidisciplinary and holistic approach to manage
MSK pain by utilizing more than one treatment
modality is appropriate, and can result in
improved outcomes [6].

OBJECTIVES

In light of the available data related to the
impact of chronic musculoskeletal pain on the
patients, the main objectives of this review are:

• To concentrate available resources and high-
light the gaps to help patients with the most
effective treatment.

• To identify patient groups with persistent
pain and the most vulnerable groups.

• To understand the different treatment
options and provide the appropriate man-
agement of MSK pain, with special focus on
the interventional pain therapy, according
to the best available evidence and to mini-
mize adverse outcomes.

• To enhance physical recovery, psychological
well-being, and improve quality of life.

METHODS

An extensive computer search of the current
literature in the PubMed, MEDLINE, and
Embase databases was performed using the fol-
lowing keywords: ‘‘musculoskeletal pain’’,
‘‘pharmacotherapy of musculoskeletal pain’’,
‘‘alternative and physical therapy’’, or ‘‘inter-
ventional pain procedures for musculoskeletal
pain’’. Articles that were relevant and presented
information on the management of muscu-
loskeletal pain were included. Manual screening
of references was conducted, and additional

references were added. The authors take com-
plete responsibility for the integrity and accu-
racy of the data. In compliance with ethics
guidelines, this article is based on previously
conducted studies and does not contain any
studies with human participants or animals
performed by any of the authors.

EPIDEMIOLOGY

Chronic pain is prevalent in the Western world,
where approximately 18% of the European
population is currently affected by moderate-to-
severe chronic pain and about 25% of the Uni-
ted States population [2, 8]. Most adults have
experienced one or more brief episodes of
musculoskeletal pain associated with injury or
overuse. This affects between 13.5 and 47% of
the general population [7].

The prevalence of certain types of muscu-
loskeletal pain showed wide variations; for
example, low back pain (LBP) is extremely
common, affecting 30–40% of adults, while
other rheumatologic problems with muscu-
loskeletal pain components like fibromyalgia
and rheumatoid arthritis are fairly low, affecting
only 2% [9]. The prevalence of neck and
shoulder pain ranges from 15 to 20%, and 10 to
15% for knee pain [10].

The patterns of musculoskeletal pain prob-
lems vary greatly by age and sex, e.g., knee pain
from osteoarthritis is extremely common in the
elderly, affecting over one-third of people over
age 60, while the prevalence of pain is about
1.5–2 times more common in women than in
men, and the ratio is over four females to one
male for fibromyalgia [10].

Older people are more likely than younger
people to have chronic musculoskeletal pain,
although the subject of chronic musculoskeletal
pain in the pediatric population has not been
well studied. Age is an important risk factor to
consider; osteoarthritis (the most common
form of arthritis) afflicts 43% of peo-
ple C 65 years of age [11]. With old age, joints
deteriorate, muscles weaken, and lifestyles tend
to become more sedentary, all of which may
contribute to musculoskeletal pain. However, it
is important for clinicians to bear in mind that
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musculoskeletal pain can occur in patients at
any age, including small children and
adolescents.

Smoking has been identified as a risk factor
for musculoskeletal pain. Other risk factors
include: lower educational status, sedentary
lifestyle, poor or limited social interactions, low
income, insomnia or sleep disorders, anxiety,
depression, and manual labor [3]. Fewer expec-
ted risk factors have been identified as: recent
immigration, being non-Caucasian, and being
separated, widowed, or divorced [12]. The racial
distinctions may not be universal or repro-
ducible across multiple studies; for example,
78% of Americans with osteoarthritis are non-
Hispanic Caucasians even though risk factors
for musculoskeletal pain suggest non-Cau-
casians are at higher risk [11].

While some studies of chronic widespread
musculoskeletal pain have suggested that there
are no differences between urban and rural
populations [13], global prevalence of pain
conditions, especially in areas like Central
America, South America, and Sub-Saharan
Africa, is hard to truly estimate due to poor
epidemiologic data. This leads to a likely
underestimation of the global impact of mus-
culoskeletal pain. However, data indicate that
the global burden of hip and knee osteoarthritis
as well as musculoskeletal pain is generally
higher in the more industrialized countries
including the United States and Europe [14].
Geographical variation in musculoskeletal pain
management treatment has been studied across
the world, finding varying use of diagnostic
imaging based on rural or urban locations [15].
Globally, less-affluent areas have been shown to
have more musculoskeletal pain issues com-
pared to more affluent areas [16].

DEFINITIONS

The International Association for the Study of
Pain (IASP) has updated the definition of pain as
‘‘An unpleasant sensory and emotional experi-
ence associated with or resembling that associ-
ated with, actual or potential tissue damage’’
[17].

The Pain Task Force of the (IASP), defines
Chronic Primary Musculoskeletal Pain (CPMP)
as ‘‘chronic pain in the muscles, bones, joints,
or tendons that is characterized by significant
emotional distress (i.e., anxiety, anger, frustra-
tion, and depressed mood) or functional dis-
ability’’ [17, 18].

Musculoskeletal disorders (MSDs) are injuries
or pain in the human musculoskeletal system, in-
cluding the joints, ligaments, muscles, nerves, ten-
dons, and structures that support limbs, neck, and
back. MSDs can arise from a sudden exertion
(e.g., lifting a heavy object), or they can arise
from making the same motions repeatedly
repetitive strain, or from repeated exposure to
force, vibration, or awkward posture [2].

SUMMARY OF COMMON
PROBLEMS IN MUSCULOSKELETAL
PAIN

The authors have summarized the common
problems associated with musculoskeletal pain
care as the following [19]:

• Overuse of imaging:
Around 69% of general practitioners refer
patients for radiography at first presentation
and 82% would refer for ultrasound evalua-
tion. Between 25 and 42% of patients with
LBP undergo imaging even though its rou-
tine use is discouraged. Findings demon-
strate a poor relationship between imaging
and symptoms, and making a recommenda-
tion for imaging in the absence of red flags is
not recommended unless: (1) serious pathol-
ogy is suspected, (2) there has been an
unsatisfactory response to conservative care
or unexplained progression of signs and
symptoms, or (3) imaging is likely to change
management [19–21].

• Overuse of opioids:
The efficacy of opioids for musculoskeletal
pain management is questionable for both
chronic and acute pain conditions. The early
use of opioids has been associated with
poorer outcomes in LBP [19]. Also, it is
suggested that the use of opioids should be
cautiously limited and restricted to a short
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duration for the treatment of LBP [22].
Although limiting the use of opioids is recom-
mended, there is increasing use and an ‘epi-
demic’ of prescription opioid-related harms
[23]. Data from the ‘‘American Society of
Interventional Pain Physician’’ showed a con-
tinuous increase in illicit opioid abuse, and
adverse consequences, including death [24].
More recent data indicate that prescription
opioid mortality has been overestimated, and
the US Department of Health has indicated
that at least 60% of opioid overdose is due to
illicit drugs. Of the illicit opioids including
fentanyl and heroin, synthetic fentanyl has
seen a significant rise of involvement in over-
dose deaths. Along with this, evidence also
points to a polypharmacy overdose crisis; 50%
of opioid-positive toxicology deaths include
other illicit substances, with an average of six
found on toxicology reports on mortality.
These data may indicate that the opioid over-
dose epidemic may be partially due to other
confounding factors rather than purely pre-
scription drugs [25].

• Overuse of surgery:
The rate of knee arthroscopy for knee
osteoarthritis has increased in the general
US population from 3 to 4% [26]. The rates
of shoulder subacromial decompression and
rotator cuff repair [27] have increased mark-
edly, even though surgical outcomes are
comparable with exercise-based rehabilita-
tion or sham surgery [28].

• Failure to provide education:
Only about 20% of patients with LBP are given
advice and education in a primary care setting
[19]. This alarmingly low percentage is
reflected in the quality of care for the man-
agement of MSK pain. As with many medical
issues, strong patient education of muscu-
loskeletal disorders and pain syndromes are
important in improving care [29].

• Misclassification:
Some pain conditions like chronic wide-
spread pain, whiplash, and fibromyalgia are
challenging conditions related to soft tissue
pain that are sometimes considered muscu-
loskeletal pain; however, some believe that it
may be more helpful in terms of treatment
options to consider them as separate

conditions [30]. Delineating between inter-
connected rheumatologic, musculoskeletal,
and psychiatric disorders is a challenging
endeavor, and while these conditions defi-
nitely affect musculature, it is not clear if
adding them to musculoskeletal pain is
helpful in terms of discussing disease mech-
anisms and treatments.
These conditions can be classified as noci-
plastic pain, a new pain classification from
the IASP. Somatic nociceptive pain also
encompasses syndromes like fibromyalgia
and complex regional pain syndrome [17],
and practitioners unfamiliar with the new
classification may unknowingly place these
syndromes under musculoskeletal pain.

Musculoskeletal Pain Symptomology

The most common presenting symptom of
musculoskeletal disorders is pain. The pain
associated with musculoskeletal disorders is
sometimes severe, with about a quarter of adult
patients reporting pain at levels of C 7 on a 0–10
numeric analog pain scale [11]. Musculoskeletal
pain tends to be intense and localized. For pain in
the joints, certain postures or movements may
worsen or relieve the pain. Some people with
moderate musculoskeletal pain describe the pain
as similar to the feeling of an overworked or
strained muscle. Regional pain of a single joint is
a common presentation [31].

Body aches, malaise, and stiffness are all
common in musculoskeletal pain patients. For
many individuals, joint stiffness and aches are
worst upon arising or after a period of inactivity
but joints may ‘‘loosen up’’ as the individual
starts to move around. Exercise can improve
range of motion, mobility, and reduce pain, but
patients who exercise must be careful not to
overuse or injure muscles and joints [30].

Fatigue and sleep disorders are common in
people with musculoskeletal pain and may be
interrelated. Musculoskeletal pain can interfere
with sleep or cause a person to wake in the
night. Some patients with musculoskeletal pain
may indicate that they cannot find a comfort-
able position for sleep at all and may try to sleep
in recliners or sitting up. This reduces the
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quality and quantity of restorative sleep which,
along with the chronic pain, can cause the
patient to experience profound fatigue that can
limit function [31].

A subset of patients with musculoskeletal
pain may experience muscle aches, muscle
‘‘twitching,’’ or other uncomfortable sensations
of the muscles. Chronic musculoskeletal disor-
ders may have a neuropathic component, the
pain of which is often accompanied by sensa-
tions of burning, shocks, or ‘‘electrical’’ pain.
Neuropathic pain can have an abrupt onset and
often occurs without warning. Neuropathic
pain may also manifest as numbness or ‘‘pins
and needles’’. It must be noted that the experi-
ence of musculoskeletal symptoms varies widely
among patients [31]. Furthermore, the severity
of symptoms or pain intensity may not neces-
sarily correlate with the severity of the muscu-
loskeletal injury.

CLASSIFICATIONS OF PAIN

Musculoskeletal pain represents a diagnostic
and therapeutic problem. There is growing evi-
dence that muscle hyperalgesia, referred pain,
and widespread hyperalgesia play an important
role in chronic musculoskeletal pain. In addi-
tion to the sensory consequences of muscu-
loskeletal pain, the motor control systems are
also affected, and the related biomechanics [32].

According to the pathophysiological cate-
gories, pain can be classified into nociceptive,
neuropathic, nociplastic, idiopathic, or mixed
type [32]. ICD (International Classification of
Diseases)-11 added chronic pain a separate ‘‘par-
ent code’’ with multiple subcodes, of which one is
chronic secondary musculoskeletal pain. Due to
the significant overlap, ICD-11 allows for sub-
diagnoses to full under the realm of multiple
parent codes, meaning that a musculoskeletal
chronic pain diagnosis may fall under the
chronic pain parent code as well as under one of
the pathophysiological categories stated above
[33]. An understanding of pain classifications is
important when discussing musculoskeletal
syndrome pain due to its variable presentation.

Nociceptive pain is the most common type
of pain following tissue injury and the primarily

category of pain implicated in musculoskeletal
pain. Nociceptive pain is also known as physi-
ological or inflammatory pain, and has a pro-
tective function [34, 35]. Patients describe
nociceptive pain as sharp, throbbing, or aching
and it is usually well localized. Nociceptive pain
is a normal sensory experience resulting from
the excitation of peripheral pain receptors,
which activates the appropriate spinal cord
pathways and their sensory nuclei [29, 36].

Types of nociceptive pain include somatic
pain, bony pain, and visceral pain. Somatic pain
originates from superficial tissues such as the
skin, subcutaneous tissues, and muscles due to
soft tissue inflammation or trauma. It may be
intermittent to constant pain, characterized by
sharp, knife-like, and it is with localized pain
(the patient is able to point to exactly where the
pain is) [32, 35, 36]. Bone pain originates from
the body skeleton due to bone fractures and
trauma. It is localized, sharp pain, and noted to
be deep, depending on the site of origin. It is
associated with tenderness of the overlying soft
tissue covering [32, 36]. Visceral pain originates
from deep visceral organs, e.g., appendicitis,
renal or biliary colic. Visceral pain is character-
ized by dull aching pain, colicky, or cramping in
nature. It is poorly localized, usually referred to
distal structures, and is associated with nausea/
vomiting [32, 35, 36].

Other major types of pain include neuro-
pathic pain caused by a primary lesion or dys-
function of the somatosensory nervous system,
also known as pathological pain, but it does not
have a protective function. Neuropathic pain
usually occurs along the distribution of the
involved neural tissue or structure and is com-
monly associated with sensory changes such as
hypoesthesia/hyperesthesia, hypoalgesia/hy-
peralgesia, allodynia, or paresthesia. Patients
describe neuropathic pain as burning, shooting,
electric-like, numbness, pins or needles [37, 38].

Mixed pain occurs when a component of
continued nociceptive pain coexists with a
component of neuropathic pain in the same
patient. Patients with persistent back and leg
pain following lumbar spine surgery (failed back
surgery syndrome or FBSS) represent a common
example. The mechanical low back pain repre-
sents the nociceptive component, while the
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radicular lower-limb pain represents a neuro-
logical component [36, 37].

Idiopathic pain is when pain is dispropor-
tionate with the type or degree of tissue injury
or there is no definite cause to explain the pain.
Psychological factors may be involved with this
type of pain [36, 37].

A new classification of nociplastic pain has
recently been defined by the IASP as ‘‘pain that
arises from altered nociception despite no clear
evidence of actual or threatened tissue damage
causing the activation of peripheral nociceptors
or evidence for disease or lesion of the
somatosensory system causing the pain’’
[39]. Nociceptive pain may overlap with the
neuropathic pain due to the limited methods of
assessments or evaluation.

PATIENT EVALUATION

Many forms of musculoskeletal pain are rela-
tively straightforward to diagnose. Clinicians
rely on patient symptoms and reports, patient
history, physical examination, and, in some
cases, radiology. The most frequently reported
symptoms of musculoskeletal pain are pain,
usually localized to a specific area, fatigue, and
sleep disruptions often caused by pain. In many
cases, the patient can identify the injury that
caused the pain.

The patient’s history should include general
medical history, history of the current illness,
and additional history of the associated
comorbidity, and past history of previous simi-
lar attacks, and the performance of any diag-
nostic tests. The evaluation should include
information’s regarding previous or current
therapy including the use of controlled medi-
cation, drug abuse and its effects. The physical
examination should include a general exami-
nation, as well as neurological and muscu-
loskeletal examinations such as sensory, motor,
autonomic changes, and deformity [40, 41].

The bio-psychosocial assessment should
include the changes in the occupational status
and the impact of the previous treatments on a
patient’s ability to perform routine activities.
This will help in the identification of patients
with severe or persistent pain and the more

vulnerable groups such as the elderly and dis-
abled [40, 41].

Pain Assessments

A strong history, identifying pain type, severity,
functional impact, and context should be con-
ducted in all patients with pain. This will help
the identification of patients with persistent
pain and help in the selection of treatment
options that are most likely to be effective
[29, 36]. Since MSK pain can be intractable,
improving pain-related disability appears to be a
more meaningful goal than pain control for
some patients, so the use of disability-related
metrics of quality-of-life assessments may be
particularly relevant [42].

Any pain assessment tool should include the
type of pain, severity, functional impact, and
context. This helps guide the provider and
patient to treatment options that are most likely
to be effective [40]. However, there is a strong
recommendation by many international guide-
lines for using more comprehensive pain scores
like the McGill pain questionnaire [43, 44].

Generally, pain assessment tools can be
classified into uni-dimensional or multi-di-
mensional scores [36].

• Uni-dimensional scores measure the pain
intensity only, and are usually used for
assessment of acute pain, e.g., visual analog
scale (VAS), numerical rating scale (NRS),
verbal rating scale (VRS), and facial expres-
sion for pediatric patients [29] (Fig. 1).

• Multi-dimensional scores measure the pain
scores as well as the associated symptoms such
as sleep disturbance, mood, appetite, behav-
ior, and other related activities. Multi-dimen-
sional scores are used for the assessment of
chronic pain, e.g., McGill Pain Questionnaire,
and Pain Inventory Scale [29].

• Neuropathic pain diagnostic scales include a
set of pain symptoms, clinical examination,
or labs. Leeds Assessment of Neuropathic
Symptoms and Signs (LANSS) has five symp-
tom items and two clinical assessment items.
Douleur Neuropathique EN 4 questions
(DN4) has ten items: seven symptomatic
and three from clinical examination. Pain
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DETECT has nine self-reported items that do
not require a clinical examination [45].

TREATMENT
OF MUSCULOSKELETAL PAIN

A combination of pharmacological and non-
pharmacological interventions are important,
and they may be used together to manage a
patient’s pain. For patients with chronic MSK
pain, cliniciansand patients should initially select
non-pharmacologic treatment, including home
exercises and multidisciplinary rehabilitation
protocols. In patients with chronic MSK pain who
have had an inadequate response to non-phar-
macologic therapy, pharmacologic treatment
with NSAIDs should be considered as first-line
therapy with or without adjuvant therapy [46].

General Recommendations
for Musculoskeletal Pain Management
[19, 41]

1. Patient’s education about their condition,
self-help resources, and management

options and use shared decision-making
processes. This includes appropriate advice
about nonpharmacological treatment
strategies, such as physical activity, rest,
exercise, and so on.

2. Comprehensive patient assessments includ-
ing detailed history taking with the assess-
ment of physical and psychosocial factors.
Physical examination including full neuro-
logical assessment, but radiological imaging
is discouraged unless indicated.

3. Multimodal and multidisciplinary interven-
tions should be part of a treatment strategy
for patients with chronic MSK pain.

4. Facilitate early recovery or rapid resumption
of work with continuous evaluation of the
patient’s progress including the use of out-
come measures.

5. If other modalities are ineffective, consider
the prescription of opioids by comprehensive
assessments and screening for opioid abuse,
the effectiveness of long-term opioid therapy,
monitoring for adherence and side effects,
and discontinue opioids because of lack of
response, adverse effects, and abuse [24].

Multidisciplinary and Multimodal
Approaches

A multimodal approach to pain management
consists of using treatments from one or more
clinical disciplines incorporated into an overall
treatment plan [47, 48]. There is strong evidence
that the concurrent use of multiple medications
that work by different mechanisms of action and
at different sites are associated with better anal-
gesia with fewer side effects. This is the premise of
multimodal analgesia [43, 44].

A multidisciplinary approach address different
aspects of chronic pain conditions including
biopsychosocial effects of the medical condition
on the patient [47, 48]. Multidisciplinary pain
services offer a variety of coherent treatment
approaches that recognize that pain is a multi-
faceted problem requiring a multifaceted
approach and continuity of care [49]. The core
group for the multidisciplinary treatment ser-
vice may include a pain medicine physician, a
physiatrist, a neurologist, a physical and or

Fig. 1 Pain assessment tools
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occupational therapist, and a psychiatrist or
clinical psychologist, according to local needs,
resources, and available expertise [50]. In addi-
tion, to complete clinical evaluation, psycho-
logical evaluation, functional capabilities,
disability scores, behavioral responses to pain,
and all previous medical records are needed to
avoid repeating appropriately performed studies
and unsuccessful treatment approaches [51].

(I) Pharmacological
Pharmacological treatment is the mainstay

for the management of pain. A wide range of
analgesics have been used in the treatment of
MSK pain (Table 1). In 1986, the World Health
Organization (WHO) published the pain ladder
system. Since then, the ladder has guided clin-
icians all over the world in treating pain [52].
The basic principles of achieving analgesia
according to the WHO ladder focus on the main
key principles that ensure the analgesic should
be taken by the simplest route of administration
(e.g., by the mouth), on a regular basis (e.g., by
the clock), according to the type and intensity
of the pain (e.g., by the ladder) and by the
patient whenever possible [7, 36].

An updated WHO ladder, e.g., a four-steps
ladder (Fig. 2), as opposed to the 1986 ‘‘ladder’’,
reflects the advances in non-opioid modalities
for achieving better pain relief. The integrative
medicine therapies can be adopted in each step
for reducing or even stopping the use of anal-
gesics for all types of pain. If the non-opioids
and weak opioids fail, minimally invasive
interventions in step 3 can be recommended
before upgrading to strong opioids. The revised
four-step analgesic ladder aligned with integra-
tive medicine principles and minimally invasive
interventions is recommended for control of
chronic non-cancer pain, including muscu-
loskeletal pain, in order to integrate multi-
modality therapies for patients who are
suffering from pain and can be a key factor in
mitigating the opioid epidemic [53].

List of pharmacological treatments [6, 36, 37, 43, 44]

1. Simple analgesics

Non-steroidal analgesic and antipyretics

ASA

Acetaminophen (paracetamol)

Non-steroidal analgesic and anti-inflammatory
(NSAIDs)

Non-selective COX inhibitors

Selective COX-2 inhibitors

2. Opioids

Weak opioids

Strong opioids

Mixed agonist-antagonists

3. Adjuvants

Anticonvulsant

Gabapentin

Pregabalin

Carbamazepine

Antidepressants

Tricyclic antidepressants, e.g., amitriptyline

SNRIs e.g., duloxetine

Local anesthetics

Lidocaine

Mexiletine

Topical agents

Lidocaine patch or solution

Diclofenac gel or patch

Musculoskeletal agents

Baclofen

Tizanidine

Cyclobenzaprine

Anxiolytics

Others

NMDA inhibitors, e.g., ketamine

a-2 Agonists e.g., clonidine

Calcitonin

Others
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Commonly Used Analgesics
for Musculoskeletal Pain

(1) Non-opioid analgesics (Table 1)
• Acetaminophen (paracetamol)
Paracetamol is thought to act both centrally

and peripherally. It reduces prostaglandin syn-
thesis from arachidonic acid via inhibition of
the cyclooxygenase isoenzymes COX-1 and
COX-2. Paracetamol should be considered alone
or in combination with NSAIDs in the

management of pain in patients with MSK.
Generally, paracetamol has been used for pain
relief across a wide range of indications because
of its relative effectiveness in many pain con-
ditions, high tolerability, and minimal adverse
effects [41, 54].

Acetaminophen is conditionally recom-
mended for patients with knee, hip, and/or
hand OA. A meta-analysis has suggested that
the use of acetaminophen as monotherapy may
be ineffective [55]. For those with intolerance of

Table 1 Summary of the non-opioid analgesics

Drug Route Dose Duration Comments

Acetaminophen

(paracetamol)

[40, 54]

PO/IV 10–15 mg/kg (average

1 g)

6–8 h Analgesic, anti-pyretic

Has a wide safety margin

Used for s wide range of painful

conditions and in all age groups

Overdose may cause hepatic toxicity

NSAIDs: non-selective [36, 40, 43]

Ibuprofen PO 400 mg 4–6 h Analgesic, anti-inflammatory

Effective for mild-to-moderate pain

Ceiling effect to analgesia

Gastric upset, renal dysfunction,

contraindicated in bronchial asthma

*Increase intraoperative bleeding

Lornoxicam (not

available in the

USA)

PO 8 mg 8 h

Maximum daily

dose

16–24 mg

IV*

Naproxen PO 250–500 mg 6–8 h

Ketorolac IV 15–30 mg 6 h

Diclofenac Topical 1%

or TD

1.3%

Gel: 2-4 g; max

32 g/day/body or

8 g/day/joint

Patch: 180 mg

Gel: 4–6 h

Patch: 12 h

Effective especially for osteoarthritic pain.

Patch used for acute sprains and strains

Topical formulation limits systemic side

effects

Selective COX-2 inhibitors (COXIBs) [37, 43, 45]

Celecoxib PO 200–400 mg 12–24 h Analgesic, anti-inflammatory

Effective for mild-to-moderate pain

Selective COX-2 inhibitors, fewer gastric

side effects. Renal dysfunction

Not recommended in cardiac and

hypertensive patients

*May cause allergy

Parecoxib (not

available in the

USA)

IV* 20–40 mg 12 h
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or contraindications to the use of NSAIDs,
acetaminophen may be appropriate for short-
term use. Regular monitoring for hepatotoxicity
is required for patients who receive acet-
aminophen on a regular basis and beyond the
maximum dosage of 3 g daily [56].

Acetaminophen is available in a fixed-dose
combination product with codeine with
30–60 mg and acetaminophen 300–1000 mg,
marketed under the tradename Tylenol-3.

• NSAIDs
NSAIDs should be considered in the treat-

ment of patients with chronic non-specific LBP
and osteoarthritis (OA) [40]. Oral NSAIDs are
strongly recommended for patients with knee,
hip, and/or hand OA. Oral NSAIDs remain the
mainstay of pharmacologic management of OA,
and their use is strongly recommended. A large
number of trials have established their short-
term efficacy. Oral NSAIDs are the initial oral
medication of choice in the treatment of OA,
regardless of anatomic location, and are rec-
ommended over all other available oral medi-
cations [55, 56].

s Non-specific NSAIDs

These have analgesic and anti-inflammatory
properties and may be used as the sole method
of treatment for mild-to-moderate pain. They
have a ‘‘ceiling effect’’ to analgesia, and may
lead to an increase in adverse effects [36, 57].
Clinical considerations for the safety of long-
term use of NSAIDs include appropriate patient
selection, regular monitoring for the develop-
ment of potential adverse gastrointestinal, car-
diovascular, and renal side effects, and potential
drug interactions. Doses should be as low as
possible, and NSAID treatment should be con-
tinued for as short a time as possible [56]. Pro-
longed use of NSAID treatment is also associated
with other adverse effects including inhibition
of platelet function and increased bleeding
time, as well as bronchospasm following the
administration of aspirin and other NSAIDs in
some patients with asthma [36, 57].

s COX-2 selective inhibitors (COX-2)
COX-2 selective inhibitors refer to a class of

analgesic and anti-inflammatory drugs. COX-2
is found in inflammatory cells, tissue damage,
synovia of joints, endothelium, and the CNS
[37, 43].

Fig. 2 Updated WHO ladder system
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COX-2 selective inhibitors are as effective as
classical NSAIDs for the treatment of mild-to-
moderate pain. However, COX-2 had fewer
gastrointestinal side effects than traditional
NSAIDs, but long-term use of COX-2 inhibitors
may be associated with increased risk of car-
diovascular side effects and this should be taken
into account especially in cardiac and suscepti-
ble patients [40]. The most commonly used
COX-2 selective inhibitor in the United States is
celecoxib.

s Topical NSAIDs
Topical NSAIDs, like topical diclofenac, are

effective for reducing musculoskeletal pain and
should be considered in the treatment of
patients with chronic pain conditions, particu-
larly in patients who cannot tolerate oral
NSAIDs [58]. Topical NSAIDs are strongly rec-
ommended for patients with knee OA and
conditionally recommended for patients with
hand OA. In the United States, the FDA
approved topical diclofenac in 2007 for
osteoarthritic pain, responsive in the joints of
the hand, knees, and feet in particular. Topical
NSAIDs are preferred and should be considered
prior to the use of oral NSAIDs because they are
associated with the least systemic exposure. In
hip OA, the depth of the joint beneath the skin
surface suggests that topical NSAIDs are unlikely
to confer benefit [56].

(2) Opioids: (Table 2)
Opioids produce their effect by acting as

agonists at opioid receptors, which are found in
the brain, spinal cord, and sites outside the
CNS. There are three types of opioid receptors:
mu (l), delta (d), and kappa (j) [32, 44].

Opioids are available in different forms and
can be used by different routes of administra-
tions, e.g., oral, sublingual, IV, IM, SC, trans-
dermal, or neuraxial.

The main indication for opioids is to provide
analgesia and pain relief for both cancer and
non-cancer pain. At the same time, most opi-
oids have a similar spectrum of adverse effects,
e.g., respiratory depression, sedation, nausea/
vomiting, and constipation [44, 59, 60].

It is important to know that opioids are not
the first-line therapy for chronic pain; the risks,
benefits, and availability of non-opioid treat-
ments should be addressed first with patients

[61]. Opioids should be considered for short- to
the medium-term treatment of carefully selec-
ted patients with chronic non-malignant pain,
for whom other therapies have been insufficient
and the benefits may outweigh the risks of
serious harms such as addiction, overdose or
even death. Patients prescribed opioids should
be advised of the likelihood of common side
effects such as nausea and constipation [40].

The dramatic rise in the prescription of opi-
oids, resulting from the increase in the preva-
lence of chronic pain, and the increase in
dosage and frequency of prescriptions lead to
overdose and death. The risks associated with
opioid use may have created a growing need for
clinical guidance on decision-making for opioid
prescriptions [6].

The ongoing opioid crisis lies at the inter-
section of two substantial public health chal-
lenges ‘‘reducing the burden of suffering from
pain and containing the rising toll of the harms
that can result from the use of opioid medica-
tions’’ [62]. The influence of polysubstance
abuse and the use of illicit opioids like synthetic
fentanyl may also contribute heavily to over-
dose deaths as discussed above.

In a systematic review, three studies from the
USA found that the prevalence of opioid
dependence ranged from 3 to 26% in patients
who were using opioids for chronic pain [63].

Another systematic review found a wide
range of estimates of the rates of misuse of
opioids used to treat patients with chronic pain,
depending upon, among other things, study
setting and case definition. It concluded that
rates of misuse averaged between 8 and 12%
[64].

(3) Adjuvants analgesics: (Table 3)
• Anticonvulsants (e.g., gabapentin, prega-

balin, carbamazepine)
These medications were originally developed

to treat seizures, but they are used to treat some
forms of pain including neuropathic pain.
Gabapentin and pregabalin are effective for the
treatment of patients with neuropathic pain,
and FDA approved in the United States for
neuropathic pain conditions like spinal cord
injury, shingles, and diabetic neuropathy. These
medications have a more tolerable side-effect
profile compared to other anti-convulsants.
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Table 2 Summary of the commonly used opioids

OPIOID Route Dose Onset Duration Comments

Morphine

[40, 78]

PO 15–60 mg 45 min 4–5 h Poor oral potency

Histamine release (?)

Sedation, N/V

Respiratory depression

Active metabolites may accumulate

in renal failure

MS

Contin

30–60 45 min 8–12 h

IV 5–15 mg 10 min 3.5–4 h

Fentanyl

[40, 78]

Sublingual 100–400 mcg 5–10 min 60 min Rapid onset, short duration

Respiratory depression?

IV 5–150 mcg 3–5 min 30–60 min Very rapid onset, short duration

Better used by PCA

Respiratory depression

TTS 25–100 mcg 17–24 h 72 h Not suitable for acute pain

Main indication in cancer pain

Meperidine

(pethidine)

[40, 78]

IV 50–100 mg 30 min 3–4 h Effective for visceral pain

Low safety profile, e.g., more N/V

High addiction liability,

neurotoxic metabolite

(norpethidine) in renal

impairments

Oxycodone

[40, 78]

PO 5–10 mg IR 5–10 min 3–4 h Good oral analgesic

Effective for incident pain

PO 10–20 mg

CR (Oxycontin)

15–30 min 8–12 h Good oral analgesic

Rapid onset, long duration

Effective for visceral and

neuropathic pain

Less N/V

Respiratory depression

IV 5–15 mg 3–6 min 4–6 h Rapid onset, long duration
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Table 2 continued

OPIOID Route Dose Onset Duration Comments

Methadone

[40, 78]

PO 5–10 mg 15–45 min 6–8 h Good oral analgesic

Prolonged elimination

Effective for neuropathic pain

Detoxification treatment

Very

unpredictable pharmacokinetics

with considerable interindividual

variation

Respiratory depression

Prolongation of QT interval

Buprenorphine

[40, 79]

TD patch 5, 10, 20 mcg 26–36 h 1 week Schedule III partial l-opioid

agonist

Effective and safer than full l-

agonist

Suitable for pain that is severe

enough to require daily, around-

the-clock, long-term opioids

Has a delayed onset, very long and

stable analgesia,

Ceiling effect for respiratory

depression but not to analgesia

Safe in elderly patients and renal

impairments

Less addiction liability

No withdrawal effects

Potentiates anti-depressant and

anti-anxiety effects

It is not immunosuppressive
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There is recent concern of respiratory depres-
sion when this medication is used in conjunc-
tion with CNS depressants, including opioids,
and in patients with baseline respiratory
impairment. Flexible dosing may improve tol-
erability. Perioperative gabapentinoids are a
useful component of perioperative multimodal
analgesia and have been shown to reduce opi-
oid requirements. Pregabalin is recommended
also for the treatment of patients with
fibromyalgia [65, 66].

Gabapentinoids bind to the a2-d-subunit of
neuronal voltage-gated calcium channels and
thus reduce the influx of calcium ions in
hyperexcitable neuronal states [65, 66]. Carba-
mazepine is approved by the FDA in the United
States for the treatment of trigeminal neuralgia.
It seems to have a specific effect, however
potential adverse events should be discussed
[40].

• Anti-depressants
Tricyclic antidepressants (TCA) (e.g.,

amitriptyline and nortriptyline) have an anal-
gesic effect that is demonstrated to be inde-
pendent of their antidepressant effect. The
pharmacological actions of TCAs can be linked
to their effect as a calcium channel antagonist,
sodium channel antagonist, and their NMDA
receptor antagonist effect. More specifically, the
analgesic effect is believed to be due to the
presynaptic reuptake inhibition of the
monoamines such as serotonin and nore-
pinephrine [38, 65, 66]. While some state that
tricyclic antidepressants should not be used for
the management of pain in patients with
chronic low back pain [65, 66], recent studies
have indicated that low doses of amitriptyline
may be an effective treatment for low back pain
[67]. There is also anecdotal evidence that

Table 2 continued

OPIOID Route Dose Onset Duration Comments

Tramadol

[40, 55, 56]

PO 50–200 mg 40 min 4–6 h Weak opioid, with additional

effects on noradrenergic and

serotonergic systems

Has an active metabolite

Effective for moderate pain

Used in MSK pain when other

analgesics are contraindicated or

ineffective

Side effects includes: concerns of

addiction, N/V

IV 50–100 mg 10–15 min 3–4 h

Codeine

[40, 80]

PO 30–60 mg 45 min 3–4 h Weak opioid. It is inactive

prodrug; converted in the liver

to morphine by the enzyme

CYP2D6

Sedation, N/V???

High side effect profile

Tylenol-3

[40, 80]

PO Codeine

30–60 mg ? paracetamol

300–1000 mg

0.5–1 h 4–6 h Effective for mild-to-moderate

pain

Risks of opioid addiction, abuse
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nortriptyline may have a beneficial effect, and
further research may be indicated in this area.

Serotonin norepinephrine re-uptake inhi-
bitor (SNRI) (e.g., duloxetine 60–120 mg)
should be considered for the treatment of
patients with a variety of chronic pain condi-
tions such as diabetic neuropathic pain,
fibromyalgia, osteoarthritis, and LBP [61].

Selective serotonin re-uptake inhibitors (SSRIs)
such as fluoxetine (20–80 mg) may be consid-
ered for the treatment of patients with
fibromyalgia, although it has not been success-
ful in treating many forms of neuropathic pain
[6, 61].

• Musculoskeletal agents

Table 3 Summary of the adjuvant analgesics

Antidepressants [40, 65, 66]

Amitriptyline PO 10–150 mg 24 h Tricyclic antidepressants

Mainly used for neuropathic pain,

fibromyalgia

Side effects: drowsiness, anticholinergic

actions

Nortriptyline PO 25–100 mg 24 h

Duloxetine PO 60 mg 24 h SNRIs

Mainly used for neuropathic pain, PDPN,

fibromyalgia, O.A.

Not sedative, but causes nausea

Anticonvulsants [40, 65, 66]

Gabapentin PO 200–400 mg TID Anticonvulsants

First-line treatment of neuropathic pain

May be used for pain

Cause: drowsiness and sedation

Pregabalin PO 75–300 mg BID

Carbamazepine PO 400–1200 mg 24 h Used for trigeminal neuralgia

It has a narrow therapeutic index: liver

toxicity, skin reaction, allergy, anemia

Others

Dexamethasone

[81]

PO/

IV*

4–8 mg 8–12 h Corticosteroids

Improves analgesia and reduces opioid

requirements

* Reduces PONV

Prednisolone

[81]

PO 10–40 mg BID

Lidocaine

(Versatis) [73]

TD 5% patch 12 h on

then 12 h off

First-line treatment localized neuropathic

pain and PHN

Selective cases of MSK pain

Capsaicin [74] TD 8% patch Analgesia occurs within few days

and may last for few months

Peripheral neuropathic pain and PHN

Burning or itching sensation
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Musculoskeletal agents commonly used for
pain treatment include baclofen, tizanidine,
and cyclobenzaprine. Baclofen is a gamma-
aminobutyric acid (GABA) agonist whose
method of action is not fully understood, but
can inhibit monosynaptic and polysynaptic
reflexes at the spinal level. It is used as a skeletal
muscle relaxant as well as in the treatment of
spasticity. Tizanidine is a central alpha-2
adrenergic receptor agonist with resulting inhi-
bition of spasticity by increasing presynaptic
inhibition. Cyclobenzaprine is a muscle relax-
ant thought to act primarily via 5-HT2 receptor
antagonism on the brainstem, impacting both
gamma and alpha motor neurons. Carisoprodol
is metabolized to meprobamate, which is both
sedating and possibly addictive, so the use of
carisoprodol is not recommended, particularly
because alternatives are available [68].

• Anxiolytics
Anti-anxiety medications are often pre-

scribed to treat the anxiety that accompanies
acute pain as well as anxiety resulting from
fluctuations in chronic pain. They may also be
prescribed for co-morbid anxiety disorders such
as generalized anxiety disorder, panic disorder,
post-traumatic stress disorder, and agoraphobia,
which as a group have a prevalence estimated in
the range of 30% in patients with chronic pain
[69]. Some shorter-acting benzodiazepines carry
a risk of abuse and addiction, for example lor-
azepam. Concurrent use of opioids and respi-
ratory depressants like benzos have been
implicated in a higher risk of adverse side
effects, especially overdose-related deaths.
There is poor and little evidence to support
long-term benzodiazepine usage, and treatment
should therefore be given for the short term
until the patient can be placed on the appro-
priate long-term treatment, i.e., SSRIs [70].

• Alpha-2-adrenergic agonists
The analgesic activity of a2-agonists may be

mediated by both supraspinal and spinal
mechanisms. These drugs decrease dorsal horn
neuronal firing and inhibit substance P release
by affecting the a2A and a2C subgroups in the
central nervous system, resulting in sedation,
analgesia, and sympatholytic effects [71].
Clonidine and tizanidine have been used in the
treatment of chronic pain disorders. Tizanidine

has also been used in myofascial pain disorders
as well as for painful muscle spasms [64].
Dexmedetomidine is eight times more specific
for a2-adrenoceptors than clonidine, but has
been studied for chronic pain [66, 72].

• Topical agents
Topical lidocaine patches (5%) may be used for

localized nociceptive pain, neuropathic pain,
and post-herpetic neuralgia. These are worn
12 h on and 12 h off. Few side effects such as
skin redness and irritation may be reported [73].

Topical capsaicin patches (8%)
Evidence supports that capsaicin can be used

for the treatment of both chronic neuropathic
and musculoskeletal pain. The main adverse
reaction with topical capsaicin patches is local-
ized skin irritation. Due to its poor efficacy, it
should be considered in the treatment of
patients when first-line pharmacological thera-
pies have been ineffective or not tolerated [74].
Topical capsaicin is FDA approved for the
treatment of peripheral diabetic neuropathy of
the feet, and postherpetic neuralgia (PHN) in
the United States [75].

• Bone marrow concentrate (BMC)
The use of bone marrow concentrate for the

treatment of musculoskeletal disorders has
become increasingly popular over the last sev-
eral years. Typically, bone marrow is obtained
by iliac crest aspiration, and contains progeni-
tor cells like mesenchymal stem cells, as well as
cytokine and growth factors [76]. Studies have
suggested good-to-great pain relief with BMC
use, and injection is a safe procedure when
performed by trained physicians with the
appropriate precautions under image guidance
utilizing a sterile technique.

The position statement for the use of
homologous BMC in MSK pain developed by
Manchikati et al. recommends a method of
preparation with minimal manipulation and
suggests moderate and emerging evidence of
beneficial utility in various musculoskeletal and
spinal conditions [77]. Evidence for use of BMC
is highest in osteoarthritis of the knee (level II),
moderate for knee cartilage conditions or for
disc injections for degenerative disc disease
(level III), and limited evidence for all other
conditions when performed by trained
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physicians under image guidance with sterile
technique and precautions [77].

(II) Non-pharmacological
(1) Physical modalities
These modalities may be valuable and suc-

cessful in the management of both acute and
chronic pain. Muscle spasm is usually the main
cause of pain; heat and cold application reduces
spasmodic muscle shortening, which in turn
may be caused by direct muscular trauma or
underlying primary neurologic or skeletal dis-
ease. Passive treatment programs such as hot
packs, massage, and ultrasound may be appro-
priate for a short period of time; however, a
home exercise program, stretching, and self-
applied modalities should be implemented early
[82–84]. There are no large landmark clinical
trials of these modalities so evidence must be
considered as limited.

• Cryotherapy
Therapeutic cold is applied directly to an

injured area to reduce hemorrhage and vasodi-
lation, decreases the local inflammatory
response, edema production, and pain percep-
tion [85]. The PRICE (protection, rest, ice,
compression, and elevation) method is com-
monly prescribed for acute sports-related inju-
ries as well as chronic painful conditions [86].

Cryotherapy is not recommended in patients
with peripheral vascular disease (e.g., Raynaud’s
disease). Also, prolonged exposure to cold
should be avoided on superficial nerves such as
ulnar and peroneal nerves at the medial elbow
and head of the fibula [85, 86].

• Heat therapy
Heat application, in both subacute and

chronic pain conditions, produces increased
collagen extensibility, increased blood flow,
metabolic rate, and inflammation resolution.
Decreased joint stiffness, muscle spasm, and
pain are also positive effects of heat therapy.
Heat raises the pain threshold and acts directly
on the muscle spindle, decreasing spindle
excitability [87]. Therapeutic heat application is
used in combination with prolonged stretch to
reduce musculoskeletal contractures, joint
stiffness, and chronic inflammatory diseases,
thus leading to decreased pain and increasing
range of motion and function [88, 89].

Superficial heat therapy is contraindicated in
cases with sensory impairment, vascular insuf-
ficiency, malignancy and infection, while deep
heat is contraindicated in pregnancy, sensory
deficit, and metal implants [50].

• Transcutaneous electrical nerve stimulation
therapy (TENS)

‘‘TENS’’ is based on the gate control theory of
pain from Melzack and Wall, where the prefer-
ential activation of large Ab-fibers inhibits the
transmission of painful impulses [90]. It has
been used to manage acute and chronic pain,
e.g., postoperative pain, complex regional pain
syndrome, phantom limb pain, and peripheral
nerve injury [91–93]. It is contraindicated in
patients with a cardiac pacemaker [93]. TENS
has been used anecdotally for use in low back
pain, but studies show conflicting recommen-
dations on the matter. TENS has been shown to
be effective in osteoarthritic and neuropathic
pain [94].

• Acupuncture
Acupuncture is an ancient Chinese therapy

practiced for more than 2500 years to cure dis-
ease and relieve pain. It depends on the use of
thin metal needles that are inserted into specific
body sites and stimulated manually or electri-
cally. Acupuncture is considered an invasive
procedure and needs a professional physician or
practitioner to perform it. There is no evidence
that acupuncture is more effective than other
treatments such as NSAIDs for low back pain or
neck pain [95, 96]. Side effects are localized
hyperemia, syncopal attacks, and hematoma
[97].

• Therapeutic exercise
Acute injuries of the musculoskeletal system

may lead to contraction and shortening of the
muscles as a protective mechanism. So, treat-
ment usually consists of immobilization, com-
pression, and cryotherapy. When pain
decreases, mobilization should be regained
gradually, but if muscle became chronically
shortened and contracted, additional pain will
result. The best treatment in such cases is
combined gradual stretching and strengthening
exercises. Patient education is mandatory about
a therapeutic exercise regimen at home once
therapeutic sessions have ceased [98, 99].
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Therapeutic exercise consists of passive
movements, active-assistive exercises, active
exercises, stretching, and relaxation exercises.
These may be used in combination with other
physical modalities [100, 101].

(2) Psychological
There is growing evidence that a range of

psychological factors can contribute to the
experience and impact of pain, as well as the
development of persisting pain. These factors
should be considered and targeted by specific
treatments, e.g., cognitive behavioral therapy,
explanation, reassurance, stress reduction, and
counseling [102, 103].

(3) Pain interventions
Pain interventions are minimally invasive

procedures that relieve acute and chronic pain
and minimize the use of analgesics when
appropriately indicated. Neural blockade can be
used for diagnostic, prognostic, or therapeutic
purposes. Image guidance tools such as ultra-
sound, C-arm, CT, or MRI can be used during
the intervention when clinically indicated.
Most of the interventions are conducted on an
outpatient or day-care basis [32, 104, 105].

Therapeutic options include:

• Medications, e.g., local anesthetics, steroids,
opioids, Botulinum toxin, a-2 adrenergic
agonists.

• Destructive: neurolytics (alcohol or phenol)
• Physical: Radiofrequency (pulsed or thermal

RF) and cryo-analgesia

Intervention trials should focus on outcomes
based on six core domains defined by the
IMMPACT (Initiative on Methods, Measure-
ment, and Pain Assessment in Clinical Trials) to
be: pain, physical functioning, emotional
functioning, participant rating of improvement
and satisfaction with treatment, symptoms and
adverse events, and participant disposition
[106].

A list of the common pain interventions that
can be used for the management of MSK pain is
shown in Table 4. Additionally, in other chronic
pain conditions, there is often overlapping
musculoskeletal pain. Therefore, the co-exis-
tence of underlying neuropathic or other pain
syndromes often requires the use of these
interventions.

(4) Surgical interventions [19, 32]

• Surgical procedures for the primary lesion or
pathology.

• Neuro-surgical procedures for pain
management.

CONCLUSIONS

Musculoskeletal pain is a collective term for a
variety of conditions of different etiologies and
different disease trajectories, but taken together
they represent a substantial burden on patients,
society, and the healthcare system. Muscu-
loskeletal pain can be secondary to (or exacer-
bated by) multiple etiologies and often responds
to a multimodal therapeutic approach. Muscu-
loskeletal pain in different body areas shares
similar features, prognostic factors, and clinical
course, and therefore it may be possible to
identify consistent overarching recommenda-
tions for assessment and management.

Patient screening is an important step in
identifying the groups at risk or being most
vulnerable. Identifying common recommenda-
tions could be a useful way to improve the
quality of care. Based on the literature, the
authors support a treatment hierarchy that
involves non-pharmaceutical conservative
management for chronic musculoskeletal pain
with home exercises along with acetaminophen
and/or NSAIDs initially. Should this conserva-
tive management not manage pain appropri-
ately, structured therapy courses and
pharmaceutical intervention may then be indi-
cated. Should this continue to provide little to
no pain relief, the use of minimally interven-
tional procedures may be indicated along with
continued therapy.

While drug therapy for musculoskeletal pain
is frequently prescribed and often helpful, it is
associated with important risks and not all
patients respond. When pharmacological ther-
apy is to be incorporated, it should be in the
context of a shared decision-making model
where both patient and prescriber evaluate the
risks and benefits of various therapeutic choices.

Holistic care for patients involves treating
musculoskeletal pain in the context of the
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Table 4 List of the interventions for chronic pain management

Pain procedure Indications and technique Drawbacks

Trigger point injection

[107, 108]

Palpable, tense bands

Can be used to treat headache, myofascial pain

syndrome, LBP

Local anesthetic ± steroids

or dry needling

No strong evidence of efficacy [108]

Pain on injection

Facet joint injection/

Medial branch block

(FJI/MBB) [109–111]

Facet arthropathy, somatic (non-radicular)

pain, trauma

By: local anesthetics ± steroids, neurolytics,

RF, or cryo

Fluoroscopy or ultrasound-guided

Approach: lumber, thoracic, or cervical

Evidence for lumbar (level I), cervical and

thoracic facet joint nerve blocks (level II)

[111]

Nerve irritation

Spread of injection to the epidural space

IV injection

Sacroiliac joint injection

(SIJ) [112]

Sacro-iliac joint pain, arthritis, trauma

By: local anesthetics ? steroids

Or thermal or cooled RF

Fluoroscopy or ultrasound-guided

Beneficial for short-term SIJ-mediated pain

control; little risk [113]

Pain on injection

Epidural injection

Sacral nerve root blockade

Painful subperiosteal injection

Piriformis injection

[114, 115]

Piriformis syndrome is diagnosis of exclusion

Unilateral or bilateral buttock pain with

fluctuation, no low back pain or pain on

palpation of axial spine, pain on palpation of

the sciatic notch area. Negative straight leg

rise, pain with prolonged sitting, positive

FAIR or Freiberg or Beatty sign

Injection of the piriformis usually done by the

use of local anesthetic ? steroids. Botulinum

toxin recently used

It is conducted under ultrasound, fluoroscopy

guidance, or EMG (electromyography)

There is a lack of double-blind RCTs in order

to determine the efficacy

Failure

Sciatic nerve block

Infection (rare)
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Table 4 continued

Pain procedure Indications and technique Drawbacks

Epidural steroid

injection (ESI)

[116–120]

The most common pain procedure

LBP or neck pain due to disc lesion and

radicular pain, spondylosis, spinal stenosis,

FBSS

Technique:

Drugs: local anesthetic ? steroid

Imaging: fluoroscopy-guided commonly,

ultrasound may be used

Approach: interlaminar (common, safe),

transforaminal, or caudal

Cervical and lumbar epidural steroid injections

shown effective for short-term radicular pain

symptoms [118, 119]

Fair evidence for chronic thoracic pain and

limited for post thoracotomy pain [120]

Failure, pain, IV injection, intrathecal

injection, headache, hypotension, infection

(rare), epidural hematoma (rare), vascular

spasm or injury with transforaminal

approach

Percutaneous

adhesiolysis [121, 122]

Lumbar post-surgery syndrome

(FBSS)

Approaches: caudal, interlaminar, or

transforaminal

Strong evidence for effectiveness in the

treatmentof chronic refractory low back and

lower extremity pain [122]

Failure, pain, IV injection, intrathecal

injection, headache

Stellate ganglion block

[123, 124]

Sympathetic mediated pain of the upper limbs,

CRPS, phantom limb, acute herpes zoster

Injection by local anesthesia ± steroids

Or, may be RF

Ultrasound- or fluoroscopy-guided

Strong evidence for use in CRPS, first-choice

interventional treatment for upper-extremity

CRPS [124]

IV injection

Intrathecal injection

Hematoma

Pneumothorax

Recurrent laryngeal nerve block
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patient’s life such that comorbid conditions,
lifestyle, patient preferences, and mental health
are all taken into account. Conservative thera-
pies such as weight loss, healthful eating, exer-
cise, and relaxation techniques can be helpful
along with assistive devices (such as braces or
shoe orthotic inserts) along with psychological
counseling and coping skills, but these approa-
ches require a level of motivation and com-
mitment on the part of the patient.
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Pain procedure Indications and technique Drawbacks

Lumber sympathetic

block [123, 124]

Sympathetic mediated pain of the lower limbs

CRPS, phantom limb

Injection by local anesthetic ± steroid

Or neurolytic (5 ml of phenol 6%)

Fluoroscopy-guided

Strong evidence for use in CRPS, first-choice

interventional treatment for lower-extremity
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Somatic nerve neuralgia

Intradiscal biacuplasty

(IDB) [100, 125]

IDB may be considered for young active

patients with early single-level degenerative

disc disease with well-maintained disc height

Strong evidence for use in treatment of

chronic, refractory discogenic pain [125]

Nerve damage

Disc damage

Disc infection

Spinal cord simulation

(SCS) [126–128]

CRPS (strong evidence) [127]

Ischemic pain (approved for use in Europe,

clinical efficacy seen in RCTs) [128]

Persistent radicular pain (strong evidence)

[127]

Failed back surgery syndrome (strong evidence

for lumbar FBSS) [127]

PHN and phantom limb pain

Accidental dural puncture and headache

Infection, trauma to neural structures, failure

Intraspinal implants (e.g.,

epidural or spinal)

[129, 130]

Continuous drug delivery for long-term (e.g.,

cancer) pain

Usually spinal opioids

Epidural and intraspinal analgesics both

equally effective [130]

Infection, hematoma

Migration of the catheter

Neural trauma
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