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Abstract

We addressed the different analgesic strategies for pain relief after open cardiac
surgeries in this study. While opioid-based is traditionally the cornerstone of
postoperative analgesia, there's growing evidence to support a multimodal approach to
attenuate opioid side effects, minimize pain rating, and attenuate the length of hospital
stay, and facilitate improved rehabilitation strategies that provide a crucial component
of multimodal regimens. Patients had unusual special features in their pain perception
which provide variable modes of pain treatment. For the treatment of pain after cardiac
surgeries, several different agents (opioid vs. non-opioid), routes (oral, intravenous,
neuraxial, regional), and modes (patient-controlled vs.as needed) are accessible.
Keywords: postoperative pain relief, heart surgery, opioids, NSAIDS, regional techniques.

Introduction

Cardiac Surgery and Pain macologically. (6). With the arrival of
Pain definition. The Task Force on the new anesthesiology, Pain relief fro-
Taxonomy (1) of the International Ass- m the intraoperative into the perioper-
ociation for the Study of Pain describes ative phase has been altered. One of the
the pain as an uncom-fortable sensory main critical components of adequate
and emotional disorder connected to or postoperative patient treatment is posto-
characterized by actual or potential perative pain control. (7,8).

tissue damage. (2). Several unfavorable issues, hemodyn-
During cardiac surgery, there are num- amic dysfunction (hypertension, tachy-
erous sources of pain; sternotomy, ster- cardia, and vasoconstriction), immunol-
nal or rib retraction, pericard-iotomy, ogical disturbance, metabolic (extens-
internal mammary artery, saphenous ive catabolism), and hemostatic disord-
vein harvesting, pleura surgical manip- er (platelet activation) could result from
ulation, chest tube placement, and other inadequate postoperative pain manage-
musculoskeletal damage throughout the ment. (9,10)

procedure. (3,4).

There are both short term and potential Unique postoperative pain control
consequences of post-sternotomy pain. techniques following heart surgery.
The immediate postoperative phase For the control of postoperative pain
can be complicated by bad acute posto- after heart surgery, there are many appr-
perative pain and can cause chronic oaches available that can even be
pain as well. (5). Pain treatment is aim- classified as strategies for pharmacolo-
ed at alleviating or reducing pain. Usua- gical and nonpharmacological. Both of

Ily, pain is or is not treated phar-
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those approaches have benefits and

drawbacks.

Those different pain relief techniques

including:

-Intravenous administration of opioids,
NSADs, alpha-adrenergic medica-
tion, and gabapentiniods

-Penetration of local anesthetics

- Blocked Nerve

- Approaches to Epidural

- Techniques Intrathecal

-Analgesic adjuvant. (11)

Pharmacological pain management
After surgery, successful pain manage-
ment requires a multimodal approach
and thus the use of assorted drugs with
multiple modes of action. Pharmaco-
logical management methods are wide-
ly used for opioids, NSAIDs, and more
recently anticonvulsants. (12)

Shortly after GIT procedures, opioids
such as morphine and fentanyl are used
to manage moderate to severe pain. Ot-
her drugs, such as ibuprofen, paracet-
amol, and oxycodone, are sometimes
used along with opioids in the treatment
of moderate to serious pain. (13)
While the cornerstone of postoperative
analgesia is traditionally opioid-based,
there's growing evidence to support a
multimodal approach to scale back opi-
oid side effects (such as nausea, and
ileus), and improve pain scores. (14,15)

Non-pharmacological pain manage-
ment.

Clinical advice advises the use of non-
pharmacological pain management ap-
proaches in an adult intensive care unit.
This can alleviate pain, but if used along
with pharmacological procedures, it is
best. (16).

This requires exercise, psychological
planning, cognitive behavioral therapy,
heat, and cold therapy, physical treatm-
ent, trigeminal stimulation or massage,
music therapy, and emotional support.
(17,18).
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Acupuncture and hypnosis have also
been found to be beneficial for postop-
erative pain relief. It has been shown
that parasternal block and transcutane-
ous electrical nerve stimulation provide
powerful analgesia and attenuate the
need to use opioids for postoperative
cardiac surgery in patients. (19).

Analgesia using opioids

Morphine and its derivatives have
emerged as the most effective analg-
esics for postoperative pain relief. (20).
The Analgesic Ladder has been devel-
oped to treat acute pain by the World
Federation of Societies of Anesthes-
iologists (WFSA). (21).

It is best to use analgesics or substances
with less pronounced dependency or
addiction. (22)

Opioids bind to receptors and modulate
the function of nociceptors in the ce-
ntral nervous system and peripheral
tissues. The most commonly used intra-
venous opiates for postoperative pain
are morphine, hydromorphone, and
fentanyl. (23,24)

For opiates, morphine is generally used
as a normal substitute. It had a delayed
onset of action occurring in 1 to 2 hours
with a peak effect. (23,24)

Fentanyl and hydromorphone are deriv-
atives of synthetic opioids that are more
active, have a shorter action initiation,
and have shorter half-lives than crude
opioids(morphine). Both opioids have
significant side effects that limit their
use. Respiratory depression, which can
lead to hypoxia and respiratory arrest, is
the most important side effect. In
addition, these medications have also a
common side effect of nausea, vom-
iting, pruritus, and decreased bowel
motility that contributes to ileus and
constipation. (23,24).

Long term use of opioids induces
dependency and addiction. Oral opioids
are mostly initiated after the patient can
manage oral consumption and are conti-
nued after hospital discharge. (25,26)
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Multimodal analgesia

Multimodal analgesia is now the
concept for acute postoperative pain
relief, a phrase first proposed by Kehlet,
and Dahl (27).

Multimodal strategies include the use of
two or more analgesic drugs acting in
synergy with distinct modes of action.
These medications may also be given
preoperatively, intraoperatively, and /or
postoperatively by either similar or
different routes of administration. (28).
The use of multiple agents with differ-
ent mechanisms of action allows for
lower doses of individual agents by
targeting different pain receptors within
the central and peripheral nervous sy-
stems resulting in a lower risk of
adverse effects. A shorter hospital-
lization period, better patient recovery,
rehabilitation, and reduced care costs
may further result in a lower incidence
of adverse effects and better pain
control. (29,30)

Tramadol.

Tramadol may be a weak opioid agonist
and has two mechanisms of action:
binding to the p-opioid receptor and
inhibiting the reuptake of serotonin and
norepinephrine. Theoretically, its weak
opioid effect makes it beneficial (less
respiratory depression, pruritus); how-
ever, tramadol may be a substrate for
the cytochrome P450 CYP2D6 liver
enzyme, so any agents that can inhibit
or trigger that enzyme is capable to
interfere with tramadol. (31)

Magnesium

Like the antagonist effect of the calcium
channel, magnesium sulfate has been
suggested to possess analgesic prope-
rties and to dam the NMDA channel,
which mediates opioid tolerance, hyp-
eralgesia, and chronic states of pain.
However, it is unclear whether the ana-
Igesic effect of magnesium sulfate is
mediated by central or peripheral me-
chanisms because cerebrospinal conce-
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ntrations that are high enough to mo-
dulate analgesia by NMDA inhibition
are difficult to be reached. (32,33)

The Gabapentinoids

Gabapentin and pregabalin are exp-
erimental antiepileptic drugs that also
have a positive influence on neuro-
pathic pain. (34,35) and postoperative
pain respectively. By binding with the
alpha 2 delta subunit of voltage-sens-
itive calcium channel, they exert an
antinociceptive effect. As well as
having a central antiallodynic effect,
they also inhibit pain transmission.
(36,37)

The drug is only available as an oral
formulation, and also differs in bioav-
ailability. Gabapentin is absorbed in the
intestine by a saturated aminoalkanoic
acid transport mechanism, so that bioa-
vailability varies inversely with dose.
(38).

From extreme side effects and medic-
ation reactions, all are saved within the
clinically effective dosage. Gabapentin
also can be beneficial in preventing
postoperative chronic pain (37,39)

Corticosteroids:

Glucocorticoids are COX 2 inhibitors
and have many effects on the synthesis
of prostaglandins, explaining their mild
analgesic efficacy. The start of its action
is several hours after administration, so
preoperative administration is needed.
The dosage of dexamethasone ranges
from 4-16 mg IV. (40).

Besides its antiemetic effect, dexame-
thasone is used routinely to have a mild
analgesic effect. The protection of the
upper doses is questionable and no pre-
ventable effect on chronic postoperative
pain has been shown with dexame-
thasone. (40)

Other corticosteroids appear to have
less of an effect. Methylprednisolone
induces mild analgesia at the 30-125
mg IV level. Fifty mg of prednisone
orally had little effect on postoperative
pain. (40).
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Adrenoceptor's Alpha-2 agonists
The role of Alpha-2 agonist in pain
pathways

Alpha-2 Adrenergic receptors are found
in both presynaptic and postsyn-aptic
neurons in both the central and
peripheral nervous systems. The acti-
veetion of presynaptic receptors contr-
ibutes to the propagation of the feed-
back loop that prevents the release of
norepinephrine. Activation of postsy-
naptic receptors inside the central
nervous system decrease sympathetic
activity. The locus coeruleus within the
brainstem has high concentrations of
alpha-2 adrenoceptors at the suprasp-
inal level. It is the cornerstone of the
medullo-spinal noradrenergic pathway,
recognized as an essential nociceptive
neurotransmission modulator. Stimula-
tion of alpha-2 receptors within the
subs-tantia-gelatinosa within the dorsal
horn at the spinal level contributes to
the inhibition of nociceptive neurons
and substance-P production. Examples
of drugs acting on such receptors
include clonidine and dexmede-
tomidine. (41)

Dexmedetomidine Medication
Dexmedetomidine can be highly select-
ive in nature as a relatively recent
central alpha-2 agonist. The sedative,
pro-anesthetic, and pro-analgesic ac-
tiveity at 0.5-2 micrograms/kg was
administered intravenously as a result
of the ability to suppress the central
sympathetic response through mechan-
isms that are still unresolved. (42,43)

It also minimizes opioid-induced mu-
scle rigidity, decreases postoperative
shivering, causes decreased respiratory
discomfort, and it has a hemodynamic
stabilizing impact. (52,53)

Neuraxial Analgesia (Epidural and
Spinal)

The use of epidural analgesia in card-
lac surgery has been investigated in
various trials, clinical studies, and met-
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a-analyses. The potential benefits and
associated risks of thoracic epidural
analgesia remain controv-ersial. (44)
Attenuated stress response, thoracic
cardiac sympathectomy, enhanced cor-
onary blood flow with increased myoc-
ardial oxygen supply, decreased myoc-
ardial ischemia, decreased arrhy-thmia,
decreased intubation period, and fewer
complications are the potential advan-
tages of epidural analgesia in cardiac
surgery. (44)

Just 7 percent of anesthesiologists used
epidural procedures in adult cardiac
surgery according to a study in 2001;
however, its use had increased since
that time. (45)

The apprehension of heparin anticoa-
gulation-related epidural hematoma has
limited the widespread use of epid-ural
analgesia in cardiac surgery. (45)

Peripheral nerve blocks

In complementing other analgesic tec-
hniques, nerve blocks such as inter-
costal, intrapleural, and paravertebral
blocks are successful techniques. (46)
Intercostal Block

These blocks are also used for anal-
gesia during cardiothoracic surgery.
Intercostal nerve blocks have also grea-
tly decreased additional analgesic
needs. (47)

Both intraoperatively and postoper-
atively, intercostal nerve blocks can be
used. Local anesthetics following car-
diothoracic surgery can provide analg-
esia and enhance respiratory function.
(48)

Intrapleural Block

Local anesthetic drug delivery via bolus
or continuous infusion may be given by
an intrapleural catheter posit-ioned bet-
ween the visceral and pleura. In this
method, toxicity due to the systemic
absorption of local anesthetic drugs is
frequent. (48)

Paravertebral Analgesia
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The thoracic paravertebral block can be
a local anesthetic solution adjacent to
the thoracic vertebrae, near the spot
where spinal nerves originate from the
foramina intervertebral (49).

This blockade is sometimes provided as
a single or multisite injection, as a
unilateral or bilateral injection, and as a
catheter-based endless infusion. This
was used in thoracotomy, and post ster-
notomy heart surgery. (50).

lidocaine

Lidocaine is the local anesthetic that is
most commonly used in penetration and
for central neuraxial and peripheral ne-
rve blocks. This was used to treat
arrhythmias, chronic neuropathic pain,
and Bier's block intravenously. Lidoc-
aine is at least as effective for the treat-
ment of chronic neuropathic pain as
other anti-neuropathic pain medica-
tions, according to the Cochrane rev-
iew. and is resistant to serious side
effects. Lidocaine contains anti-inflam-
matory, analgesic, and anti-hyper-
algesic agents. (51).

Blocking receptors such as Na-chan-
nels, NMDA, and G-protein are thought
to mediate the analgesic effects. (52)

Wound Infiltration

An attractive technique for treating pain
after cardiac surgery with sternotomy
through continuous penetration of the
local wound. Local anesthetics are
exempt from opioid-related adverse eff-
ects that cause respiratory depression,
drowsiness, sedation, and nausea and
vomiting. Local anesthetics, on the
other hand, are sometimes delivered
with specifically manufactured cathet-
ers at the site of surgical trauma (e.g.,
sternotomy wound in cardiac surgery),
and it is possible to avoid the compli-
cation linked to central neuraxial
procedures, epidural/spinal hematoma,
and systemic hypotension. In cardiac
surgery, there are currently few studies
using local infusion analgesia and the
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results are therefore somewhat conflict-
ting. (53,54.55)

Conclusion

For the treatment of postoperative pain
following cardiac surgery, several met-
hods are available, including intrav-
enous administration of analgesic drugs
such as opioids and non-opioids, local
anesthetics infiltration, nerve blocks,
and neuraxial methods. Traditionally,
after surgery, analgesia is given by
opioid analgesic administration. How-
ever, extreme opioids administration is
associated with several side effects
including respiratory depression, sedat-
ion and lethargy, vomiting, and nausea,
constipation, retentiveness, purities,
and ileus.

For superior pain control, doctors,
therefore, use multimodal regimens
such as non-opioid analgesic medica-
tion for pain relief.
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