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ABSTRACT

This review article provides an overview of the use
of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)
in orthopedics, including their pharmacology, effica-
cy, safety, use in various ortho-related conditions, and
potential adverse effects. In orthopedic departments,
NSAIDs are frequently prescribed to treat pain and
inflammmation caused by a variety of disorders such
as osteoarthritis, rhreumatoid arthritis, acute injuries,
bursitis, tendonitis, gout, lower back pain, and sur-
geries. NSAIDs work by inhibiting the enzymes that
produce prostaglandins, which are mediators of pain
and inflammation. Though generally safe and effec-
tive, NSAIDs have major concerns over their potential
side effects such as Gastro-Intestinal (Gl) complica-
tions, cardiovascular complications, renal toxicity, and

INTRODUCTION

In orthopedic medication, Non-Steroidal Anti-Inflammatory
Drugs (NSAIDs) are the most commonly used for the treat-
ment of pain and inflammation and other variety of conditions
like osteoarthritis, rheumatoid arthritis, acute injuries, bursitis,
tendinitis, gout, lower back pain and for surgeries as well (San-
tander-Pérez PA, et al., 2023). NSAIDs work by inhibiting the
enzymes that produce prostaglandins which are the mediators of
pain and inflammation. Though NSAIDs are generally safe and
effective, there are major concerns on their potential side effects
like increase in perioperative bleeding in surgical conditions (San-
tander-Pérez PA, et al., 2023) and GI complications. NSAIDs can
irritate the lining of the stomach and intestines, increasing the risk
of ulceration in stomach, bleeding, and perforation etc., (Lanas A
and Sopeiia E 2009). NSAIDS may also increase CVS complica-
tions including heart attack, stroke. Further, a meta-analysis study
found that using NSAIDS for longer duration is associated with
40% increased of above conditions compared to non-NSAIDs
users (Trelle S, et al., 2011) and renal toxicity including impaired
kidney function (Srisawat N and Johnson R], 2009), predomin-
antly in patients with history of renal disease or in patients or
individuals using other nephrotoxic medications for a prolonged
period. Some of the studies with NSAIDS have shown long-term
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impairment in bone healing. This article explores the
basic pharmacology of NSAIDs and the safety profile
of NSAIDs in orthopedics, including the potential risks
associated with their use. The article concludes that
while NSAIDs are considered safe, there are potential
risks associated with their use, and clinicians should
carefully consider the risks and benefits of NSAID
therapy and take steps to mitigate potential adverse
effects.
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use of the drug might result in impairment of bone healing dur-
ing fractured conditions particularly with long-term use of that
medication. This review article aims to provide an overview of the
use of NSAIDs in orthopedics, including their pharmacology, ef-
ficacy, safety, use in various ortho related conditions and potential
adverse effects.

LITERATURE REVIEW
General pharmacology

NSAIDS, are among the most prescribed medications in the
population with ortho-related issues due to its analgesic as well as
anti-inflammatory properties (Santander-Pérez PA, et al., 2023).
The pharmacology or the mechanism of NSAIDS is simple and it
involves the direct inhibition of Cyclooxygenase (COX) enzyme,
responsible for the production of anti-inflammatory mediators
(Trelle S, et al., 2011; Zhang W, et al., 2008) such as prostaglandins
(performs important physiological processes in the body such
as platelet aggregation, vasodilation, and bronchoconstriction),
thromboxane (a powerful vasoconstrictor and platelet aggrega-
tion promoter), prostacyclin (also known as PGIL, and prosta-
glandin I, which is a powerful vasodilator and platelet aggregation
inhibitor) (Figure I and Table I).
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Figure 1: Mechanism of action of NSAIDS
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Table 1: Classification of NSAIDS

Class of drug

Sub classes

Examples

Non selective COX inhibitors

Salicylates Aspirin

Acetic acid derivatives

Ketorolac, indomethacin, nabumetone

Pyrazolone derivatives

Phenylbutazone, oxyphenbutazone

Propionic acid derivatives

Ibuprofen, naproxen, ketoprofen, fluriprofen

Fenamates

Mephenamic acid

Enolic acid derivatives

Piroxicam, tinoxicam

Preferentially COX-2 inhibitors

Nimesulide, diclofenac, aceclofenac, meloxicam,
etodolac

Selective COX-2 inhibitors

Celecoxib, etoricoxib, parecoxib

Analgesic-antipyretic with poor anti-inflamma-

Para aminophenol derivatives

Paracetamol (Acetaminophen)

tory action

Pyrazolone derivatives

Metamizol (Dipyrone), propyphenazone

Benzoxazocine derivatives Nefopam

There are two isoforms of COX enzymes (COX-1 and COX-2). Funda-
mentally, COX-1 is expressed in tissues across numerous systems and
is involved in the production of prostaglandins (regulator of various
physiological processes, including gastric cyto-protection and platelet
aggregation). COX-2, functions alternatively by induction of response
to pro-inflammatory stimuli and leads to the production of prostaglan-
dins, resulting in reducing pain, inflammation and fever. Since COX-1 is
responsible for the maintenance of gastric mucosal integrity and platelet
aggregation, COX-1 inhibition can result in unintended side effects, such
as gastric ulcers, bleeding etc. NSAIDs like celecoxib (selectively inhibit
COX-2), reduce the risk of gastrointestinal complications like ulceration
of the stomach, GI bleeding. However, selective inhibitors of COX-2 have
been linked with an increased risk of cardiac events (Trelle S, et al., 2011),
which has led to the withdrawal of some of these agents from the market.

NSAIDs are available in various formulations (oral tablets, capsules, li-
quids, as well as topical gels and patches) and the choice of NSAID and
route of administration will depend on that specific condition being treat-
ed, the severity of symptoms, as well as the individual patient factors.

Indication for NSAIDS in orthopedic practice

. Treatment of inflammation-related, acute pain.

o Treatment of inflammatory chronic pains, such as rheumatoid arth-
ritis, osteoarthritis, and ankylosing spondylitis.

o Suppression of inflammation and its related edema.

o Treatment of soft tissue rheumatism.

o The management of febrile illnesses and acute infections.
. Myositis ossificans prevention, management, and therapy.

o Treatment for post-operative pain, metastatic bone disease, and other
cancers.

«  Thromboembolic phenomenon will be prevented on the arterial side
of the vasculature.

o Neuritis, lumbago and myalgias.
Safety and efficacy

NSAIDs are considered safe, but there are potential risks associated with
their use, one of those major risks associated with NSAID use is GI com-
plications (bleeding, perforation, and ulceration). Based on a systematic
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review and meta-analysis utilization of NSAIDs is linked with a greater
risk of GI complications, particularly in geriatric patients and individuals
with a known history of GI disorders (Hawkey CJ, 1999; Lanas A, et al,
2017). Another potential risk of NSAID use is renal toxicity. Long-term
use of NSAIDs increases the risk of developing chronic renal disease and
can worsen the condition of acute kidney injury. According to Gill SS, et
al., 2014 study, people who have undergone orthopedic surgery and have
used NSAID:s for a long time are at an elevated risk of suffering an acute
renal injury. The bone healing process can also be affected with the use
of NSAIDs. Some studies suggest that NSAIDs can delay or impair bone
healing, particularly in long bone fractures (Simon AM, et al, 2018).
However, the evidence is conflicting, and more researches are needed to
clarify the relationship between bone healing and use of NSAIDs. The
major risks associated with NSAIDs use (GI complications, renal toxicity
etc.,) can be mitigated by appropriate patient selection, appropriate dosing
regimens, and close monitoring. In addition, the use of lower doses and
shorter treatment durations may reduce the risk of adverse effects. Due to
the rise of possible side effects encountered using NSAID, clinicians (or)
the prescribers should carefully consider the risks and benefits of NSAID
therapy and take steps to mitigate potential adverse effects linked with the
treatment of NSAIDs.

In orthopedic practice, NSAIDs are frequently utilized due to their anal-
gesic and anti-inflammatory properties. Osteoarthritis, rheumatoid arth-
ritis, tendinitis, bursitis, and other orthopedic disorders are thought to be
helped by NSAIDs in terms of lowering pain and inflammation. In pa-
tients with osteoarthritis of the knee and hip, NSAIDs were beneficial in
lowering pain and enhancing function, according to a meta-analysis study
by da Costa BR, et al., 2017. The study included 74 randomized controlled
trials involving over 58,000 patients and found that NSAIDs were more
effective than placebo in reducing pain and improving function in patients
with osteoarthritis. NSAIDs have also been shown to be effective in the
management of acute musculoskeletal pain. A randomized controlled trial
found that ibuprofen (a commonly used NSAID), was more effective than
placebo in reducing pain and improving function in patients with acute
low back pain (Friedman BW, et al., 2015). In addition to their analgesic
and anti-inflammatory effects, NSAIDs have been shown to have other
benefits in orthopedic patients. According to Hawker GA, et al., 2015
NSAIDs decrease the likelihood of joint replacement surgery in those with
osteoarthritis of the knee. The study included over 4,000 patients with knee
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osteoarthritis and found that NSAID use was associated with a reduced
risk of joint replacement surgery over a 7-year follow-up period. In sum-
mary, NSAIDs work excellently to reduce pain and inflammation in var-
iety of orthopedic problems.

DISCUSSION
NSAIDs and osteoarthritis

Osteoarthritis (OA) is a degenerative joint disorder in which the synovial
joint fails as a result of osteophyte growth, meniscal injury, ligamentous
laxity, and subchondral bone alterations (Bennell KL, et al., 2012). Even
though the non-pharmacological treatments are given the priority, anal-
gesics play an important role in managing the painful conditions of OA.
As first- or second-line treatments for patients with symptomatic OA,
current practice guidelines encourage the use of a mild analgesic, such as
acetaminophen (paracetamol), or a NSAID, administered either systemic-
ally or topically (Bannwarth B, 2006). The COX enzyme, which catalyzes
the conversion of arachidonic acid to prostaglandins and thromboxane, is
inhibited by NSAIDs (Barger BK, ef al., 2020). The main adverse effect of
NSAID:s is gastrointestinal toxicity (McGettigan P and Henry D, 2006).
Compared to nonselective oral NSAIDs, meloxicam and naproxen com-
bined with lansoprazole have a lower risk of adverse GI events (Hawkey
C, et al, 1998). And use of topical NSAIDs like diclofenac gels, patches
show to produce more efficacy with lesser toxicity (Rainsford KD, et al.,
2008). Studies show that NSAIDs increase matrix synthesis and protect
chondrocytes against apoptosis and regain the articular cartilage function
(Mastbergen SC, et al., 2005).

NSAIDs and rheumatoid arthritis

The synovial membrane is inflamed in Rheumatoid Arthritis (RA), a
chronic systemic autoimmune inflammatory disease that causes bone
erosion, gradual degradation of articular cartilage, and other abnormal-
ities (Guo Q, et al., 2018). The Major Histocompatibility Complex (MHC)
II genetic polymorphism is the primary risk factor for developing RA
(Nepom GT, et al., 1998). Joint pain, edema, and stiffness in the upper and
lower extremities are symptoms of RA. More than five joints are typically
involved, both sides of the body are affected and tiny joints in the wrists,
hands, and feet are its preferred targets (Rau R, et al., 1998). Reduced joint
pain and inflammation, improved joint function, and prevention of addi-
tional joint damage are the main objectives of RA therapy (Bullock J, et al.,
2019). Non-steroidal anti-inflammatory medications (NSAIDs), cortico-
steroids, Disease-Modifying Anti-Rheumatic Drugs (DMARDs), and bio-
logical DMARD:s are being utilized to treat RA in order to prevent joint de-
terioration (Singh JA, ef al., 2016). The topical administration of NSAIDs
such as diclofenac sodium, methyl salicylate increases local drug delivery
to affected tissues with reduced systemic side effects (Jurca T, et al., 2020).
NSAIDs are pretty much showing greater improvement in the diseased
condition of RA due to their analgesic and anti-inflammatory properties
also it is a cost effective treatment which can be afforded by wide range of
population (Berner G, et al., 1989).

NSAIDs and musculoskeletal pain

Musculoskeletal pain includes wide range of disorders from ligament in-
juries to intra-articular disorders which affects the quality of life (Galer
BS, et al., 2004). Pain is a complicated sensory experience linked to real
or potential tissue injury (Basbuam AI, 1991). These conditions are very
common but they affect the individual lifestyle as well as the society (Hor-
ton R, 2012). The most widely used medication for the treatment of mus-
culoskeletal pain are NSAIDs because of their availability and ease of use
(Atchison JW, et al., 2013). Because NSAIDs have become more effective
at managing both acute and long-term musculoskeletal pain (Stanos SP,
2007), diclofenac gel is emerged as the mostly used topical NSAID for the
treatment of musculoskeletal pain (Zimmerman J, et al., 1995).
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NSAIDs and fracture healing

Fracture healing is a complicated process that involves numerous concur-
rent and follow-up cellular and molecular actions. Aspects of the healing
process include the production of hematomas, inflammation, bone repair
with the development of a soft and hard callus through intramembranous
and endochondral bone formation, and bone remodeling (Grohs JG, et al.,
2007). Prostaglandin E2 (PGE2) is commonly found in bone (Kawaguchi
H, et al., 1995). When a bone is damaged there is an increased synthesis of
both endogenous and exogenous prostaglandins, here only the endogen-
ous prostaglandins support the fracture healing as the NSAIDs inhib-
it the synthesis of exogenous prostaglandins (Norrdin RW, et al., 1990).
The ability of NSAIDs in inhibiting exogenous prostaglandins is clear and
undisputed (Murnaghan M, ef al., 2006). Hence use of NSAIDs after a
fracture shows better improvement in pain and facilitates fracture healing
(Geusens P, et al., 2013).

NSAIDs and gout

Gout is a kind of inflammatory arthritis caused by a malfunction in the
metabolism of uric acid, which leads to the deposition of monosodium
urate crystals in the joints and soft tissues (Star VL and Hochberg MC,
1994). The major focus of treatment needs to be aimed at monosodium
urate crystal dissolution (Perez-Ruiz E et al., 2002). Effective therapy is
necessary since gout flares are painful and incapacitating. Acute flares are
treated with glucocorticoids, colchicine, and NSAIDs (Terkeltaub RA,
et al., 2010). NSAIDs effectiveness in treating acute gout flares is simi-
lar to most agents which are available for the treatment of gout flare-ups
(Schumacher Jr HR, et al., 2002). Compared to nonselective NSAIDs,
COX-2-selective inhibitors can also effectively relieve pain while having
superior gastrointestinal tolerability (Kim KY, et al., 2003). Indomethacin
50 mg for every six hours, then 50 mg for every eight hours; naproxen 500
mg for every eight hours, then 500 mg for every twelve hours; or piroxicam
40 mg for every twelve hours, then 20 mg for every 1 hour would be the
recommended doses starting amounts. Most medications became clinical-
ly effective after 1 to 3 days of initial treatment (Fam AG, 1990). NSAIDs
are crucial for treating acute gout, especially in patients who are having
trouble responding to other treatments.

NSAID:s and orthopedic surgeries

NSAIDs are the most predominantly used class of drugs in management of
pain during orthopedic surgeries for their analgesic and anti-inflammatory
properties. They have been found to be effective in reducing pain, inflam-
mation, and swelling in the postoperative period by inhibiting the action
of Cyclooxygenase (COX) enzymes (American college of surgeons, 2018).
NSAIDs are often used in combination with other pain management tech-
niques such as opioids, physical therapy, and ice therapy to provide optimal
pain relief after surgery. However, the use of NSAIDs in orthopedic surger-
ies has been a subject of debate due to concerns regarding their potential
adverse effects, especially in relation to bone healing (Moukharskaya J and
Verschraegen C, 2012). A study conducted to assess the effect of NSAID
use on bone healing after orthopedic surgeries. The study found that
NSAID use did not have a significant impact on the rate of bone healing or
the incidence after orthopedic surgeries. The study concluded that the use
of NSAIDs in the postoperative period was safe and did not impair bone
healing (Wu K, et al., 2021). Another study conducted to assess the efficacy
of different pain management strategies after orthopedic surgeries. The
study found that a combination of NSAIDs and opioids provided superior
pain relief compared to opioids alone. However, the study also highlighted
the potential adverse effects of NSAIDs, including gastrointestinal bleed-
ing and renal dysfunction (Perez-Ruiz E et al., 2000).

Despite the potential adverse effects, the use of NSAIDs in orthopedic
surgeries remains a common practice due to their effectiveness in pain
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management. Orthopedic surgeons must carefully consider the risks and
benefits of NSAID use and compare them against other pain management
strategies. In summary, NSAIDs play a vital role in the management of
pain and inflammation after orthopedic surgeries. While concerns regard-
ing their potential adverse effects on bone healing exist, current evidence
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