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Abstract
Acute pain is a normal and predictable physiological response to a stimulus caused by a surgical procedure, injury, 
or acute illness. Chronic pain is pathological pain that lasts longer than the usual time to heal an injury or treat a 
disease. The causes are chronic and irreversible pathological processes in body cells and organs or damage to the 
peripheral or central nervous system. Acute pain occurs within 0.1 seconds after irritation. Acute pain is of strong 
intensity and is caused by stimulation of pain receptors.
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Introduction
Nociceptive input affects all levels of the central nervous system 
and ends up in neurochemical and neuroanatomical alterations [1]. 
One of the more disturbing findings related to analgesic under-
medication and severe acute pain is that the development of central 
sensitization. Central sensitization isn't only responsible for sec-
ondary hyperalgesia, described under Sympathoadrenal Respons-
es, but also sets in motion plasticity changes and prolonged en-
hancement in noxious sensitivity which will be difficult to reverse. 
Many of those changes are mediated by activation of NMDARs 
(N-methyl-d-aspartic acid) receptor antagonists) and increased 
Ca2+ influx. Subsequent neurochemical alterations include up-
regulation of COX-2 (cyclo-oxygenase-2) and NO synthetase and 
increased synthesis of prostaglandin (PGE) and NO within sensi-
tized neurons and glial cells.

Synthesis of those and other inflammatory mediators induce neu-
roanatomical changes that, for reasons that remain unclear, appear 
designed to facilitate noxious transmission and pain processing. 
These changes include pathophysiologic activation of microglia 
and neuronal apoptosis. Cells that are most liable to atrophy and 
death include modulatory enkephalinergic and adrenergic inter-
neurons that normally function to suppress noxious transmission. 
Other neuroanatomical changes include nociceptor axonal sprout-
ing and new connections with dorsal horn cells and redirection of 
nonnoxious afferent fibers to sensitized second-order cells. These 
kinds of plasticity are accountable for many of the allodynic and 
hyperpathic aspects of persistent somatic and neuropathic pain and 
also limit the effectiveness of pharmacological management.

Terminology
Understanding basic pain terminology will assist with assessing 
and appropriately identifying the sort of pain and establishing ap-
propriate treatment [2]. Acute pain is usually a necessary ally that 
alerts the body that something is wrong which immediate atten-
tion is required. When pain isn't any longer a serious warning call, 
it becomes a true concern. Pain is classified in several different 
ways: acute, chronic, neuropathic, or combinations of several dif-
ferent pain types.

Acute pain is pain that results from tissue damage or noxious stim-
uli that's time limited and resolves during the healing period. Acute 
pain may be a warning that something is wrong. It leads to a sym-
pathetic nervous system response; increased blood pressure, pulse, 
and respirations; pupil dilation; muscle tension and rigidity; pallor; 
and diaphoresis. People may demonstrate pain behaviors like gri-
macing, moaning, groaning, and muscle guarding.

Persistent pain or chronic pain is very different from acute pain 
in this the pain doesn't serve a useful purpose. Persistent pain is 
defined as pain that lasts beyond the normal healing periods; i.e., 
lasting longer than 3 months. Although persistent pain/chron-
ic pain isn't life threatening, it adversely affects the patient's life 
including emotional, behavioral, and psychological difficulties. 
Persistent pain/chronic pain could also be limited, intermittent, 
or constant. Stress may worsen many sorts of persistent pain like 
fibromyalgia or chronic regional pain syndrome. With persistent 
pain, the body adapts to the presence of pain and doesn't elicit a 
sympathetic response. The absence of a sympathetic response to 
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pain behaviors doesn't negate the absence of pain. Vital signs are 
usually unchanged in persistent pain or chronic pain, but research 
has not shown that vital signs are reliable indicators of pain. Peo-
ple with severe, persistent pain might not demonstrate the behav-
iors expected of an individual with acute pain. They'll have a flat 
expression while experiencing significant pain.

Concept
Traditionally, acute pain has been understood employing a bio-
medical model [3]. In keeping with this model, acute pain may be a 
signal that results from nociceptive input as a results of tissue dam-
age or injury. within the biomedical approach, careful assessments 
are conducted to identify sources of tissue damage or injury that 
are causing pain. Medical and/or surgical interventions designed 
to correct or ameliorate underlying tissue damage or injury are 
then carried out to eliminate or reduce pain. Within the biomedical 
model, psychosocial factors play a secondary role therein they're 
viewed simply as responses to pain itself.

Although the biomedical model has been very influential in under-
standing and treating acute pain, its limitations became increas-
ingly clear since the late 1950s. One problem with this model is 
that acute pain isn't always proportional to the number of tissue 
damage or injury.

Other limitations of the biomedical model include its failure to ac-
count for observations like pain that returns and persists following 
neurosurgical lesions to pain pathways, variations in pain, or pain 
relief following the identical treatments that occur in patients with 
very similar degrees of tissue pathology. The biomedical model 
also fails to deal with the consequences that psychosocial factors 
can have on the pain experience.

Initiation
Pain isn't chronic initially [4]. Although this is often an axiom-
atic statement, it's surprising how often clinicians don't seem to 
be cognizant of it in their daily practice. Acute pain is initiated 
by stimulation of nociceptors, usually in conjunction with tissue 
damage within the case of surgery. These nociceptors are mostly 
high-threshold peripheral sensory neurons. Information is trans-
mitted to the dorsal horn of the spinal cord by these neurons, then 
to the brain. The signals that arrive to the brain allow the individ-
ual to perceive the location, intensity, and duration of the noxious 
stimulus, and these data will be interpreted as pain.

Almost immediately after the surgical injury, the way within which 
the data is transferred is modified. within the periphery there's re-
lease of prostaglandins, bradykinins, and other mediators that by 
and huge decrease the number of stimulus needed to cause depolar-
ization of the nociceptive neuron (peripheral sensitization). within 
the dorsal horn, two separate but probably related phenomena are 
often observed. the first has the catchy name of wind-up and was 
first put forth by Mendell and wall in 1965 to explain rate-depen-
dent amplification of transmission to the brain. this is often when 

the frequency of nociceptor simulation increases to more than 2 
Hz, so the rate of transmission of knowledge to the brain isn't any 
longer linear but exponential. The second phenomenon is central 
sensitization. Again, this ends up in amplification of knowledge 
transmission to the brain from the dorsal horn. Both phenomena 
involve activation of N-methyl-D-aspartic acid (NMDA) recep-
tors within the dorsal horn, but wind-up could be a short-lived re-
sponse that rapidly reverts to baseline, whereas sensitization could 
be a longerlived phenomenon. Over a period of hours following 
a surgical injury there's altered gene transcription in both sensory 
neurons and within the dorsal horn. These end in increased release 
of excitatory neurotransmitters and decreased release of inhibito-
ry neurotransmitters. With peripheral and spinal sensitization, the 
absolute threshold is rapidly decreased following injury. There are 
good detailed reviews of those phenomena.

An even longer-lived sensitization occurs with injury to nerves. 
This long-lived sensitization contains a number of similarities to 
memory. There are other observed changes which will alter pain 
perception if there's nerve injury. Incorporation of tetrodotoxin-re-
sistant sodium channels in nociceptive neurons within the dorsal 
root ganglion is observed, and there's upregulation of voltage-gat-
ed calcium channels. Altered input to wide dynamic range cell 
bodies within the dorsal horn is noted, and there are often signif-
icant anatomic remodeling of the dorsal horn on the microscopic 
level. With persistent pain there are data that there's brain atrophy 
which the extent of atrophy is expounded to the duration of pain 
in years.

Perception
Pain perception is both a physical and a subjective experience [5]. 
How individuals react to painful stimuli depends on psycholog-
ical, emotional, and social factors. Awareness of those factors is 
critical for understanding chronic pain syndromes. Primary affer-
ent neurons transmits painful stimuli to the dorsal horn of the spi-
nal cord; impulses are then transmitted through the spinothalamic 
tract to the somatosensory cortex via thalamic projections, leading 
to perception of the intensity of painful stimuli. Impulses are trans-
mitted to the cingulate and insular cortices via connections within 
the brain stem and amygdala, which contributes to the affective 
component of pain. Lobotomized patients can register pain, but it 
doesn't make them uncomfortable; suggesting that pain perception 
may be a product of the brain's processing of afferent inputs; the 
perception of pain involves numerous sensory, affective, and cog-
nitive components. The perception of acute pain is very addicted 
to the context. An easy example is this: pain perceived within the 
battlefeld is different from pain perceived in normal conditions. 
Soldiers in battle that suffer a open fracture report only mild pain. 
Management of both acute and chronic pain symptoms often has 
psychological, social, and behavioral factors. Consideration of 
those factors into pain management would improve outcomes.

CRPS
Although the specificity theory appropriately described sensory 
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receptors which respond only to suprathreshold stimuli, there are 
no neurons within the brain which reply to both non-nociceptive 
and nociceptive stimuli like wide-dynamic range neurons (WDR 
neurons) [6]. Although WDR neurons are well documented, their 
detailed functions in pain perception should be determined.

Thus, none of theories of pain adequately explains the complexity 
of the pain system. Further, these theories concentrate on cutane-
ous pain but don't address deep-tissue, visceral, or muscular pains. 
Additionally, these models are focused on acute pain and will not 
explain mechanisms of persistent pain or chronic pain. Although 
the mechanisms of persistent and chronic pain are still not ful-
ly understood, it's now clear that peripheral and central plasticity 
can develop following repeated nociceptive stimulation even in 
healthy subjects and in chronic pain.

For instance, underlying mechanisms of complex regional pain 
syndrome (CRPS) are so complex, involving significant autonomic 
features. Both peripheral and central nervous system mechanisms 
are involved for its etiology. These include peripheral and central 
sensitization, inflammation, altered sympathetic and catecholami-
nergic function, altered somatosensory representation within the 
brain, genetic factors, and psychophysiological interactions. Rela-
tive contributions of the mechanisms underlying CRPS may even 
differ across patients and even within a patient over time, particu-
larly within the transition from “acute CRPS” to “chronic CRPS.” 
Recently, even sex differences are advocated in pathogenesis for 
development of CRPS. Although nociceptive hypersensitivity in 
CRPS has been studied in different pain models, the underlying 
molecular and cellular mechanisms remain elusive.

Although there are a spread of treatments with demonstrated effec-
tiveness for the management of CRPS, pain clinicians are unsure 
what treatments would be best for individual clients.

Enhanced knowledge regarding the pathophysiology of CRPS 
increases the chance of eventually achieving the goal of mecha-
nism-based CRPS diagnosis and treatment.

APS
Looking at APS (acute pain services) implementation, it's clear 
that one amongst the explanations why acute pain services strug-
gled was that the character and objectives of the changes were 
problematic [7]. This wasn't only due to the practice changes that 
they entailed (on which individual health professionals had differ-
ing views), but also because the scope of the changes and also the 
implementation mechanisms weren't well defined. Services strug-
gled with such fundamental issues because the size and structure 
of an acute pain service, the role of the specialist nurse, and there-
fore the relationship between the service and related services (e.g. 
critical care outreach).

There is now a considerable body of research that gives evidence 
that certain attributes of an innovation sort of a new technology or 

a replacement way of delivering services make it more likely that 
the innovation are successfully adopted.

The APS recommendations lacked many of those attributes. spe-
cifically, they lacked what many commentators suggest is that the 
key requirement for successful organizational change, that of ‘‘rel-
ative advantage.’’ Relative advantage means all key players accept 
that the changes have clear unambiguous advantage (in terms of 
effectiveness or cost-effectiveness) over the status quo. the bene-
fits of improving postoperative pain management weren't accepted 
by all key players: as studies of acute pain services clearly show, 
many policy-makers and managers looked as if it would be indif-
ferent to the role that good postoperative pain management might 
play in improving postoperative outcomes, and even many clini-
cians seemed unconvinced. Acute pain services struggled to per-
suade their colleagues about the advantages of good postoperative 
pain management as such and about the necessity to boost local 
services.

Not only did the APS recommendations lack relative advantage, 
they also lacked other important attributes. as an example, they 
failed to have the attribute of ‘‘trialability,’’ the potential to un-
dertake them out on an experimental basis before full adoption. 
Partial implementation was difficult thanks to the multiplicity of 
departments and professionals involved, and because success was 
largely dependent on such coordinated working. for instance, al-
though methods of pain assessment can be trialled on one ward, 
the effectiveness of this might be compromised if patients returned 
from theater without pain scores or with pain scores obtained un-
der a different classification system (e.g. 0 to 3 instead of 1 to 10). 
Planned dissemination programs must include rigorous evaluation 
and monitoring against defined goals and milestones. This was ab-
sent within the case of the APS recommendations: there was no na-
tional dissemination program or evaluation and although attempts 
are made to agree a national data set, there remains up to now no 
national audit programme on acute pain management. In contrast, 
other service areas like cancer surgery did have such defined goals.

The APS changes therefore lacked many of the desirable attributes. 
Furthermore, even the desirable attribute that they did have looked 
as if it would work against them. The APS changes did have the 
positive attribute of ‘‘reinvention’’ (i.e. the innovation is adapted 
to suit local needs). Certainly, the APS proposals were open to lo-
cal adaptation. Several of the policy documents and commentaries 
placed emphasis on the extent to which the recommendations can 
be modified and implemented in step with local circumstances, and 
indeed one such commentary published some years after Pain after 
Surgery specifically recommended the ‘‘low cost’’ APS model as 
an alternate to the full-scale model. However, this very flexibility 
and adaptability within the absence of defined goals or perhaps 
broad specifications meant that it had been difficult to place a case 
to managers or commissioners for adequate resources to introduce 
or develop an acute pain service. The very adaptability of the APS 
recommendations to local circumstances appears to have led, in 
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some hospitals, to an initial ‘‘lowest common denominator’’ ap-
proach from which it absolutely was difficult to recover later with-
in the decade when national targets (focused on other service areas 
than pain) began to dominate hospital agendas.

Thus by the late 1990s, the majority of hospitals providing surgery 
could claim to have adopted the proposals in this, in name only a 
minimum of, they did have an acute pain service. However, this 
implementation of the ‘‘headline’’ recommendation concealed sig-
nificant variations within the extent to which hospitals had been 
ready to implement the detailed recommendations aimed toward 
improving postoperative pain management.

G89
There are extensive guidelines for reporting pain codes in category 
G89, including sequencing rules and when to report a code from 
category G89 as an additional code [8]. It should be noted that pain 
not specified as acute or chronic, postthoracotomy, postprocedural, 
or neoplasm-related isn't reported with a code from category G89. 
Codes from category G89 also are not assigned when the under-
lying or definitive diagnosis is known, unless the explanation for 
the encounter is pain management instead of management of the 
underlying condition. for instance, when a patient experiencing 
acute pain thanks to vertebral fracture is admitted for spinal fusion 
to treat the vertebral fracture, the code for the vertebral fracture is 
assigned because the principal diagnosis, but no pain code is as-
signed. When pain control or pain management is that the reason 
for the admission/encounter, a code from category G89 is assigned 
and during this case the G89 code is listed because the principal 
or first-listed diagnosis. as an example, when a patient with nerve 
impingement and severe back pain is seen for a spinal canal ste-
roid injection, the appropriate pain code is assigned because the 
principal or first-listed diagnosis. However, when an admission or 
encounter is for treatment of the underlying condition and a neuro-
stimulator is additionally inserted for pain control during the iden-
tical episode of care, the underlying condition is reported because 
the principal diagnosis and a code from category G89 is reported 
as a secondary diagnosis. Pain codes from category G89 could 
also be employed in conjunction with site-specific pain codes that 
identify the location of pain when the code provides additional 
diagnostic information like describing whether the pain is acute 
or chronic. additionally to the overall guidelines for assignment of 
codes in category G89, there are specific guidelines for postoper-
ative pain, chronic pain, neoplasm related pain and chronic pain 
syndrome.

Postoperative pain could also be acute or chronic. There are four 
codes for postoperative pain: G89.12 Acute post-thoracotomy 
pain, G89.18 Other acute post-procedural pain, G89.22 Chronic 
post-thoracotomy pain, and G89.28 Other chronic post-procedural 
pain. Coding of postoperative pain is driven by the provider's doc-
umentation. One important thing to recollect is that routine or ex-
pected postoperative pain occurring immediately after surgery isn't 
coded. When the provider's documentation does support reporting 

a code for post-thoracotomy or other postoperative pain, but the 
pain isn't specified as acute or chronic, the code for the acute form 
is that the default. Only postoperative pain that's not related to a 
specific postoperative complication is assigned a postoperative 
pain code in category G89. Postoperative pain related to a specific 
postoperative complication like painful wire sutures, Injury, Poi-
soning, and Certain Other Consequences of External Causes with 
a further code from category G89 to spot acute or chronic pain.

Chronic pain is reported with codes in subcategory G89.2- and 
includes: G89.21 Chronic pain because of trauma, G89.22 Chron-
ic post-thoracotomy pain, G89.28 Other chronic post-procedural 
pain, and G89.29 Other chronic pain. there's no timeframe defining 
when pain becomes chronic pain. The provider's documentation 
directs the employment of those codes. it's important to notice that 
central pain syndrome (G89.0) and chronic pain syndrome (G89.4) 
aren't the identical as “chronic pain,” so these codes should only 
be used when the provider has specifically documented these con-
ditions.

Code G89.3 is assigned when the patient's pain is documented as 
being associated with, related to, or because of cancer, primary or 
secondary malignancy, or tumor. Code G89.3 is assigned no matter 
whether the pain is documented as acute or chronic. Sequencing of 
code G89.3 depends on the explanation for the admission/encoun-
ter. When the reason for the admission/ encounter is documented 
as pain control/pain management, code G89.3 is assigned because 
the principal or first-listed code with the underlying neoplasm re-
ported as an additional diagnosis. When the admission/encounter 
is for management of the neoplasm and therefore the pain related 
to the neoplasm is additionally documented, the neoplasm code is 
assigned because the principal or first-listed diagnosis and code 
G89.3 could also be assigned as a further diagnosis. It's not neces-
sary to assign an extra code for the positioning of the pain.

Opoids
Opioids can be given by a large type of routes [9]. These include 
oral, intranasal, transbuccal (sublingual), transdermal, and rectal 
routes of administration. More common methods of opioid ad-
ministration for acute pain, especially within the perioperative 
setting, are intramuscular, intravenous, and neuraxial (intrathecal 
and epidural). These methods offer rapid onset and better titrat-
ability. Emerging technologies for sublingual (sufentanil) and 
transdermal (fentanyl) administration appear promising. Opioid 
agonist analgesics are indicated within the treatment of mild, mod-
erate, or severe acute pain. Mild acute pain is treated with oral 
opioids like hydrocodone, oxymorphone, and oxycodone. These 
drugs are frequently given after moderate to severe pain symptoms 
have subsided and discharge from the recovery room or facility is 
anticipated. they're often combined with an NSAID (Nonsteroi-
dal anti-infl ammatory drugs) like aspirin or acetaminophen and 
their dosing is usually limited by the nonopioid content. Oral opi-
oids are subject to extensive first-pass effect within the liver and 
don't seem to be a first-line choice for moderate to severe acute 
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pain because their bioavailability is low. Intramuscular injections 
(morphine, hydromorphone) are a preferred route of administer-
ing opioid analgesics. Serum concentrations of opioids may vary 
greatly with this modality as uptake is erratic and dependent on 
perfusion of the positioning. Despite these drawbacks, intramus-
cular injections of opioids is considered in select situations (lack 
of IV access). Intravenous opioids (morphine, hydromorphone, 
fentanyl) are commonly used perioperatively and in intensive care 
units to treat moderate to severe acute pain. The sedation relat-
ed to morphine typically precedes its analgesic effect. this can be 
a crucial clinical consideration to avoid “stacking” doses which 
can end in oversedation and respiratory depression. Morphine is 
conjugated (metabolized) within the liver with glucuronic acid 
into morphine-3-glucuronide (M3G) and morphine-6-glucuronide 
(M6G) before renal excretion. M6G may be a potent mu receptor 
agonist, whereas M3G is pharmacologically inactive. the accumu-
lation of M6G may produce respiratory embarrassment in patients 
with renal disease. Hydromorphone may be a logical choice for 
renal patients because its metabolism doesn't produce (M6G). 
Hydromorphone metabolism generates a vigorous metabolite (hy-
domorphone-3-glucuronide) which will exhibit excitatory proper-
ties. Patient-controlled analgesia (PCA) allows patient titration of 
the opioid against their own pain requirements and eliminates the 
drawbacks related to PRN dosing like staff availability and sub-
jective staff interpretations of patient's pain. PCA requires patient 
cooperation and thus appropriate selection of candidates for PCA 
therapy is indicated. Patient acceptance of PCA has been high, and 
studies demonstrate less total drug consumption with improved 
postoperative respiratory function compared to patients receiving 
conventional as needed or scheduled dosing by trained staff. Con-
tinuous (“basal rate”) PCA infusions are shown to supply a better 
incidence of respiratory depression particularly in opioid-naïve 
patients, and their use during this group isn't recommended. Mor-
phine, hydromorphone, fentanyl, and sufentanil are all common 
choices for intravenous PCA. Fentanyl and sufentanil don't have 
any active metabolites and are used successfully in patients re-
ceiving intravenous PCA. Sufentanil provides better analgesia 
with less respiratory depression than fentanyl when used for in-
travenous PCA. Intrathecal and epidural opioids provide excellent 
analgesia and rapid onset. Morphine, fentanyl, and sufentanil are 
commonly used for this purpose. Morphine's lack of lipid solubil-
ity provides extended analgesia for 12–24 h. This property makes 
one-time dosing or repeat dosing through an epidural catheter with 
morphine convenient. Fentanyl and sufentanil provide analgesia 
for about 2 h when administered neuraxial. they're commonly giv-
en along with a local anesthetic (ropivacaine, lidocaine) to speed 
onset of spinal analgesia. Their short duration of effect compared 
with morphine limits their usefulness as primary modalities for 
postoperative analgesia when administered as a single-shot injec-
tion; however, epidural PCA with either sufentanil or fentanyl via 
an epidural catheter has been used successfully in patients requir-
ing postoperative analgesia.

Conclusion
Acute pain appears suddenly and is a sign that the human body has 
suffered some damage. It should disappear when the injury heals. 
Chronic pain lasts longer than acute pain and is sometimes resis-
tant to medication. It is usually associated with long-term illness. 
Unlike acute pain, chronic pain is often associated with disorders 
or long-term illnesses. Treatments for physical pain vary greatly 
due to a number of factors that affect an individual’s experience of 
pain and its causes. Pain medications include nonsteroidal anti-in-
flammatory drugs, corticosteroids, and analgesics.
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