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I. General Considerations
• Corticosteroids, also known as 

glucocorticoids, are potent anti-
inflammatory agents, capable of 
rapidly reducing swelling and pain in 
acute musculoskeletal injuries.

• Corticosteroid use is controversial due 
to significant short- and long-term 
cardiovascular, renal, gastrointestinal, 
metabolic, endocrine, and 
musculoskeletal adverse effects. 

• Recent evidence indicates that 
corticosteroid use immediately 
following an acute musculoskeletal 
injury may impair healing of tendons, 
ligaments, and cartilage by interfering 
with natural repair processes and 
collagen synthesis. 



II. Mechanisms of Action 
of Corticosteroids

• Anti-Inflammatory Agents: 
Corticosteroids inhibit 
prostaglandin (PG) and 
leukotriene (LT) production 
!  reduce inflammation & pain.

• Immunosuppressant Agents: 
Corticosteroids reduce the 
migration and activation of 
inflammatory cells by inhibiting 
production of pro-inflammatory 
cytokines (IL-1, TNF-alpha).

• Corticosteroids decrease the 
activation of fibroblasts  
!  inhibiting collagen synthesis 
during tissue repair in acute 
musculoskeletal injuries. 

Cyclooxygenase (COX) Pathway



III. Cautionary Considerations : 
Gastrointestinal, Renal, & 
Cardiovascular Adverse Effects

• Corticosteroids & NSAIDs inhibit PGE2 
!  decrease muco-protective lining of 
the stomach !  increase risk of gastritis 
and peptic ulcer disease (PUD).

• Corticosteroids & NSAIDs inhibit PGI2 
(prostacyclin) in kidneys !  decrease renal 
blood flow !  decrease GFR !  increase 
Na+/H2O retention !  exacerbate 
hypertension (HTN), heart failure, and 
chronic kidney disease (CKD). 



Systemic Adverse Effects of Corticosteroids (PO/IV/IM)

Cardiovascular 
• Fluid Retention
• Hypertension

Renal
• Na+/H2O Retention
• Fluid/Electrolyte Imbalances

Gastrointestinal
• Gastritis
• Peptic Ulcer Disease (PUD)

Bone & Muscle
• Osteoporosis
• Myopathy

Metabolic & Endocrine
• Hyperglycemia
• HPA-Axis Suppression 

(adrenal insufficiency)

Immune System
• Immunosuppression 

(risk of infection)

Hematologic
• Leukocytosis

Neuropsychiatric
• Dysphoria/Depression
• Mania/Psychosis
• Euphoria
• Insomnia

Dermatologic
• Facial Erythema
• Skin Thinning 
• Hirsutism
• Acne
• Striae

Opthalmologic
• Elevated Intraocular Pressure
• Cataract Formation

III. Cautionary Considerations (cont.) 



! By reducing the production of 
cytokines (IL -1, TNF-alpha), 
corticosteroids decrease the 
activation of fibroblasts, the 
primary cells responsible for 
synthesizing collagen during 
tissue repair. 

! Downregulation of fibroblasts by 
corticosteroids impairs the 
formation and release of ECM 
(extracellular matrix) needed for 
collagen production. 

! Upregulation  of  MMPs (matrix  
metalloproteinases) by  
corticosteroids  increases 
collagen degradation and other 
extracellular matrix components. 

IV. Cautionary Considerations

! Upregulation  of  RANKL by corticosteroids activates osteoclasts to resorb bone and degrade cartilage. 
! In tendons specifically, corticosteroids can induce apoptosis (programmed cell death) of tenocytes, weakening  the 

tendon structure and increasing the risk of tendon rupture. 
! Conclusion : Corticosteroids inhibit collagen synthesis in acute musculoskeletal injuries by suppressing inflammation 

(i.e., cytokines), reducing fibroblast activity, downregulating ECM, upregulating MMP and RANKL, and inducing 
tenocyte apoptosis. While  corticosteroids  are effective for  short - term  symptom  relief,  clinicians  must  weigh  these  risks  
and consider  conservative  options, such  as NSAIDS, acetaminophen, RICE, and physical therapy. 



V. Practical Recommendations
A. Short-term oral/IV/IM corticosteroids (e.g., 7 days) may be considered in select cases, such as …

• severe inflammatory pain not controlled by NSAIDs or acetaminophen. 
• acute radicular pain (e.g., sciatica) where rapid symptom relief is needed.
• conditions like gout or acute bursitis where inflammation is the primary driver. 

B. Avoid using corticosteroids in ….

• patients with tendon or ligament injuries where healing is a priority. 
• patients with contraindications (e.g., PUD, DM, CKD, infection risks).
• patients where conservative measures are effective (i.e., NICE, NSAIDs, physical therapy).

C. Consider alternative treatment options with …

• NSAIDs, which are 1st line agents for most acute musculoskeletal injuries due to
effective anti-inflammatory and analgesic effects with fewer risks to tissue healing.

• selective COX-2 inhibitors, such as celecoxib (Celebrex) or meloxicam (Mobic), 
for patients with GI risks. 

• physical therapy, since early targeted exercises yield better long-term outcomes.  
• RICE protocols: rest, ice, compression, and elevation remain the cornerstone 

treatment options for managing acute musculoskeletal injuries. 
• topical NSAIDs, such as diclofenac 1% or 2% gel (Voltaren), 

or acetaminophen for patients unable to tolerate systemic NSAIDs due to
renal, cardiovascular, or GI risks. 





CASE STUDY 1: Corticosteroid Use in Musculoskeletal Pain

R.L. is a 52-year-old male with a sudden onset of right knee pain and swelling for 2 days.
! No trauma.
! Past Medical History (PMH): HTN, DM, and mild CKD.
! Meds: Hydrochlorothiazide 50 mg PO daily, Lisinopril 20 mg PO daily, and Metformin 500 mg PO BID. 
! Physical Exam

! right knee warm, swollen, tender, limited flexion
! no fever or systemic illness

! Workup & Results
! serum uric acid: 9.2 mg/dL 
! X- ray: mild OA changes, no acute fracture
! joint aspiration: monosodium urate crystals, no organisms

! Clinical Assessment
! dx: acute monoarticular gout flare
! HTN & CKD: contraindication to NSAIDs
! renal impairment: contraindication to colchicine
! avoid systemic corticosteroids (PO/IV/IM) in HTN, CKD, and DM

! Clinical Management
! best option: intra -articular corticosteroid with triamcinolone (Kenalog) or 

methylprednisolone (Depo -Medrol) for monoarticular gout flare to provide 
rapid local relief and avoid systemic side effects

! Outcome
! triamcinolone (Kenalog) 40 mg IA into right knee under aseptic conditions
! patient educated on long - term urate - lowering therapy with allopurinol (Zyloprim) and lifestyle changes



CASE STUDY 2: Corticosteroid Use in Musculoskeletal Pain

S.J. is a 22-year-old male soccer player presenting with severe acute 
right knee (9/10) pain following a twisting injuring during the game.
• Past Medical History (PMH): unremarkable with no chronic 

conditions or contraindications for medications.
• Physical Exam
• marked effusion and tenderness over the medial joint line.
• physical assessment consistent with meniscal involvement and 

possible ligament strain. 
• Workup & Results
• MRI: medial meniscus tear w/mild ACL sprain and significant 

synovitis. 
• Clinical Management
• the patient’s severe inflammation and pain were not adequately controlled with conservative measures: 

RICE (rest, ice, compression, elevation) and ibuprofen 800 mg TID for 2 days. 
• Medrol-Dosepak (methylprednisolone) 6-day tapering regimen was selected to rapidly reduce synovitis 

and effusion, facilitating early mobilization and rehabilitation. 
• ibuprofen was continued as needed for breakthrough pain
• non-pharmacologic therapy with RICE continued (with crutches) and physical therapy was initiated. 

• Outcome
• short-term corticosteroid use achieved pain reduction (4/10) on day 4 and decreased swelling, allowing 

for full weight-bearing with a brace. 
• combining corticosteroids with physical therapy and activity modification optimized outcomes. 



CASE STUDY 3: Degenerative Meniscus Tear with Moderate-Severe Knee Osteoarthritis (OA)
S.M. is a 68 -year-old female retired teacher who presents with gradual onset of left knee pain for 6 months, worse over 
past 3 weeks after gardening . 

! Past Medical History (PMH) : atrial fibrillation, T2DM, and obesity (BMI: 35).
! Meds : Semaglutide  (Ozempic) 1 mg SC weekly, metoprolol (Toprol XL) 25 mg daily, apixaban (Eliquis) 5 mg BID.
! Symptoms

! pain is localized to medial joint line and worsens with walking, climbing stairs, 
and prolonged standing.

! occasional swelling, stiffness in the morning (< 30 minutes).
! Imaging

! X- ray: moderate - severe knee osteoarthritis (OA)
! MRI: degenerative medial meniscus tear

! Clinical Assessment
! dx: pain is due to a combination of degenerative meniscus tear, tendinitis, and underlying osteoarthritis with synovitis. 
! systemic NSAIDs are contraindicated since patient is anticoagulated with apixaban for atrial fibrillation; however, topical N SAIDs, 

such as diclofenac gel ( Voltaren  1% and 2%), may be helpful in reducing inflammation without systemic NSAID risks. 
! systemic corticosteroids serve no role in OA, since inflammation and pain is due to joint mechanical wear and structural dama ge, 

not systemic immune activation (such as rheumatoid arthritis, gout, and SLE). 
! systemic corticosteroids (PO/IV/IM) lack proven benefit in OA and impose significant adverse effects with long - term use. 

! Clinical Management
! best option: intra - articular (IA) corticosteroid with triamcinolone (Kenalog) or methylprednisolone (Depo - Medrol) reduces synovi al 

inflammation and pain in knee OA, especially when NSAIDs are contraindicated. 
! IA corticosteroids improve function/mobility and allows participation in physical therapy.
! IA corticosteroids do not alter disease progression in OA, which is a chronic chronic joint disorder resulting from an imbala nce  

between the catabolic effects of MMP/RANKL and anabolic processes (i.e., ECM !  collagen repair/synthesis) in joint tissues.
! IA corticosteroids may be administered every 3 months and serve as last conservative options before surgical intervention. 
! weight reduction, physical therapy, and referral for surgical options (arthroplasty) if symptoms persist. 



Acute Management of Soft Tissue Musculoskeletal Injuries: PRICE Protocol (UpToDate 2025)
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