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Musculoskeletal Disorders
Nancy Henne Batchelor, MSN, RN-BC, CNS

GENERAL APPROACH

¢ Includes bones, muscles, tendons, ligaments, and cartilage
¢ Has key role in maintenance of healthy function
* Allows movement

¢ Produces blood cells

BONE NEOPLASMS

Description
¢ Primary: rare
® Emerge from connective and supportive tissue cells
® Rare after age 30
® Metastatic: due to relapsed cancer
¢ Common sites to metastasize from:
« Thyroid
» Colon
+ Breast
» Lung
» Prostate
+ Melanoma
+ Kidney
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* Bone exposed to radiation treatment is more likely to develop bone cancer later.
¢ Symptoms

¢ General symptoms
+ Decreased range of motion (ROM) due to swelling
+ Joint effusion
+ Tenderness and warmth on palpation
+ Superficial blood vessels

® Osteosarcoma
+ Pain
+ Swelling
+ Sunburst appearance on x-ray

¢ Chondrosarcoma
+ Intermittent or dull pain
« Lobular appearance on x-ray

¢ Ewing’s sarcoma
+ Pain
+ Swelling
» Fatigue
» Anemia
« Leukocytosis
+ “Onion skin” appearance on x-ray

Etiology
¢ Osteosarcoma
® 35% of reported cases of bone cancer
¢ Usually ages 10 to 30
® 10% after age 60
® More common in males than in females
® Sites: distal femur, proximal tibia, humerus, pelvis
¢ Chondrosarcoma: cancer of cartilage cells
® Most common type of bone neoplasm
e Usually over 20 years old (30 to 60)
® Males and females equally affected
* Sites: pelvis, legs, arms, trachea, larynx, chest wall
¢ Slow-growing, locally invasive
¢ Ewing’s sarcoma: forms in bone cavity
* Ages4to25
* 80% younger than 20 years old
® Higher incidence in Whites
¢ Sites: long bones of leg, arm, pelvis; extends into soft tissue

Incidence and Demographics
® Estimated new cases per year: 2,380
® Expected deaths per year: 1,470

Risk Factors
¢ Osteosarcoma
¢ Paget’s disease
® Parathyroid hormone injection
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* Osteoporosis

e Radiation therapy
¢ Chondrosarcoma
e Ewing's sarcoma

Assessment

HISTORY

+ Pain with lifting
+ Limping

» Bone pain

PHYSICAL EXAM

+ Tenderness, swelling, redness at tumor site
» Limited motion

DIAGNOSTIC STUDIES
» X-ray: increase or decrease in bone density

+ Bone scan: identifies extent of tumor, helps with planned therapy
+ CT/MRI: soft-tissue injury and exact location

+ Complete blood count (CBC)
+ Chemistry profile: increased alkaline phosphatase
» Bone biopsy; arteriogram; chest, lung scan: identify metastases

Nursing Management
* Provide support
¢ Pain relief

¢ Prevention of pathologic fractures

NONPHARMACOLOGIC TREATMENT
« Radiation

PHARMACOLOGIC TREATMENT
+ Chemotherapy

+ Immunotherapy

« Hormone therapy

INTERVENTIONAL TREATMENT
+ Surgery to remove malignant tissue

Follow-up

EXPECTED OUTCOMES
« Pain relief

» Prevention of pathologic fractures
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FRACTURES

Description

¢ Break in continuity of the bone

¢ Classified by location, type, or direction or patterns of fracture line

® Vary in intensity according to location and type

¢ More common in people who have sustained trauma and in older adults

¢ Can occur in any of the 206 bones

¢ Occurs when bone is subjected to more kinetic energy than can be absorbed

Etiology

¢ Direct blow

® Crushing force: compression

¢ Sudden twisting motion: torsion

® Severe muscle contraction

® Disease causing weak bones: pathologic

Incidence and Demographics

 In 2006, there were 316,000 hospital admissions for hip fractures in older adults, an increase
of 7% from 2005.

® High-risk recreation or employment-related activities result in fractures for individuals with
healthy bones

® Most common fracture sites for older adults
¢ Hip
® Femur

* Wrist

Risk Factors

® Trauma

¢ Osteopenia, osteoporosis
® Malnutrition

® Neoplasm

* Medications

® Abuse

¢ Osteogenesis impetfecta
o Age

¢ Deconditioning

Prevention and Screening

* Trauma prevention

¢ Safety equipment

® Screening for risks in the older adult
® Osteoporosis
* Activity levels
* Cognitive and affective disorders
¢ Sensory impairments

¢ Risk for falls
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® Educational programs
® Workplace and farm safety
¢ Ergonomic principles
¢ Promotion of bone health
¢ Exercise program
¢ Avoid obesity
¢ Calcium intake

Assessment

PHYSICAL EXAM
« Pain
+ Skin temperature
« Pulses
+ Deformity
+ Edema
- ROM
+ Skin color
» Touch
+ 5 Ps of neurovascular assessment
+ Pain: scale
« Pulses: compare bilaterally

+ Pallor: warm and blue: venous policy; pale and cool: arterial compromise
+ Paralysis or paresis: distal to fracture site; limited ROM: nerve damage

« Paresthesia

DIAGNOSTIC STUDIES
o X-ray

+ CBC, chemistry panel, coagulation studies: assess blood loss, renal function, muscle

breakdown, risk of bleeding or clotting
+ Bone scan: determine fracture site by increased uptake

Nursing Management

NONPHARMACOLOGIC TREATMENT
+ Emergency care
+ Stabilize
» Maintain immobilization: traction, casting, or splint
» Prevent complications: circulation checks, position change
» Restore function
+ Splint
» Maintain alignment
+ Prevent dislocation
+ Relieve pain: ice, elevation, alternative pain management modalities
+ Prevent complications
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PHARMACOLOGIC TREATMENT

+ Nonsteroidal anti-inflammatory drugs (NSAIDs)
« Narcotics

+ Patient-controlled analgesia (PCA)

« Epidural

« Request p.r.n. medications prior to severe pain

» Offer routinely for 24 to 48 hours post injury and surgery

« Reassure patient re: addiction

+ Unrelieved and escalating pain may indicate complications

INTERVENTIONAL TREATMENT
+ Internal fixation
« External fixation
« Electronic bone stimulation

Special Considerations
« Older adults
« Wrist and hip fractures most common
+ Usually result from fall
+ Pathological fractures caused by osteoporosis usually occur prior to fall

+ Delay in surgical repair leads to complications
+ Atelectasis

+ Deep vein thrombosis
+ Urinary tract infection
+ Pressure ulcers

Follow-up

EXPECTED OUTCOMES
+ Bone healing: hematoma formation in 48 to 72 hours

+ Cellular proliferation: osteoblast multiplication and differentiation into
fibrocartilaginous callus

« Callus formation: at level of fracture
+ Ossification: mature bone replaces callus
+ Remodeling: excess callus resorbed, bone thickens and strengthens

COMPLICATIONS
+ Respiratory insufficiency, acute respiratory distress syndrome (ARDS)
+ Fat embolus: bone marrow releases fat, which enters venous system and pulmonary
vessels; pulmonary vessels are blocked; surfactant inactivated

+ Symptoms: respiratory distress, tachypnea, air hunger, hypoxia, fever, decreased level
of consciousness, tachycardia, restlessness
+» Venous thromboembolism

+ Due to immobility, prolonged surgery, hypercoagulability, vessel injury
+ Compartment syndrome

» Restricted blood flow within an anatomical compartment

+ Symptoms: edema, pain, engorgement, no pulses, paresthesia, pallor, paralysis
« Pressure ulcers

» Can be due to friction secondary to prosthetic devices
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+ Infection
» Risk increases with:
+ Diabetes mellitus
+ Chronic obstructive pulmonary disease (COPD)
+ Preexisting infection
» Open fracture
+ Joint dislocation
+ Due to joint overextension
+ Symptoms: pain, decreased ROM, nausea, vomiting
Heterotrophic ossification
+ Growth of bone tissue where it is not normally present
+ Symptoms: pain, rubor, swelling, fever
« Osteogenesis or avascular necrosis
+ Bone tissue death due to impaired circulation

OSTEOARTHRITIS (OA)

Description
¢ Loss of articular cartilage in articulating joints and hypertrophy of bones at the articular
margins
* Two types:
e Idiopathic
+ Associated with increasing age
+ May be inherited as autosomal recessive trait with genetic defects that cause destruction
of joint cartilage
» Due to articular injury
» Wear and tear on joints
» Improper joint alignment
¢ Trauma
+ Mechanical stress
+ Occupationalf/hobbies
+ Professional athletics
+ Running
+ Gymnastics
Joint instability
« Congenital defects
+ Inflammatory disease
+ Metabolic disorders
+ Selected medications
¢ Symptoms:
¢ Pain
+ Deep ache
+ Aggravated by joint motion or use
+ Relieved by rest
» May be persistent with disease progression
+ May be accompanied by paresthesias
» May be referred to other body parts
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¢ Joint stiffness
» Occurs after inactivity/rest
¢ Decreased ROM
¢ Crepitus/grating with movement
¢ Joint enlargement due to bony overgrowth

Etiology
* Noninflammatory process
¢ Enzymatic degradation causes loss of proteoglycans and collagen from cartilage.
¢ Bone becomes exposed due to cartilage loss.
® Weight-bearing joints are affected.
* Factors associated with OA
® Joint integrity
¢ Genetic predisposition
¢ Local inflammation
® Mechanical forces
e Cellular/biochemical processes

Incidence and Demographics
® Leading cause of disability and pain in the elderly
® May affect individuals at about age 40
® Manifestations present between 50 and 60
® Men and women affected equally until age 35
* More common in women after age 55
¢ Slowly progressive

Risk Factors
¢ Tends to run in families
¢ Obesity
® Lack of exercise
® Medical conditions:
¢ Hemophilia
® Avascular necrosis
 Chronic gout
¢ Pseudogout
¢ Rheumatoid arthritis

Prevention and Screening

® Maintain normal weight.

¢ Maintain regular, moderate exercise program.

* Use of glucosamine and chondroitin supplements for symptom reduction.

Assessment

HISTORY

+ Family history of OA

» Occupation

+ Recreational activities

« Ability to carry out activities of daily living (ADLs)
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+ Self-care activities
+ Joint pain

+ AM stiffness

+ Joint deformity

» Fatigue

+ General weakness
» Anorexia

» Cold intolerance
« Paresthesias

PHYSICAL EXAM

+ Height/weight

« Gait

» Joints: symmetry, size, color, shape, appearance
+ Deformities

+ Cold, clammy extremities
+ Shiny skin

« Limited movement

+ Temperature

« Stiffness

+ Heberden’s nodes

+ Bouchard’s nodes

DIAGNOSTIC STUDIES

+ CT scan

+ MRI

+ Bone density

o X-ray

» Erythrocyte sedimentation rate
+ Rheumatoid factor

Nursing Management

NONPHARMACOLOGIC TREATMENT
+ Physical therapy for ROM

+ Joint rest

+ Assistive devices

« Weight loss

COMPLEMENTARY THERAPY
» Bioelectromagnetic therapy
» Yoga
+ Nutritional supplements
» Boron
« Zinc
» Copper
+ Selenium
+ Manganese
» Flavonoids
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+ Glucosamine
+ Chondroitin
+ Herbal therapy
+ Evening primrose oil

PHARMACOLOGIC TREATMENT

« NSAIDs—instruct about Gl side effects

+ Cox-2 inhibitors

» Antimalarials

+ Acetaminophen: preferred for the older adult because of less chance for toxicity and GI
side effects of NSAIDs

+ Narcotics if pain is unrelieved by over-the-counter medications

« Topical antiseptics

» Capsaicin

+ Heating rubs

+ Intra-articular injections
+ Sodium hyaluronate (Hyalgan, Synvisc)

» Steroid injections: can hasten rate of cartilage breakdown if given more often than
every 4 to 6 months

INTERVENTIONAL TREATMENT
+ Synovectomy: removal of swollen synovial
+ Arthrodesis: joint fusion for severe destruction of joint surfaces
+ Reconstructive surgery: joint replacement
» Reserved for patients with severely restricted ROM and pain at rest
» Arthroscopy: debridement and lavage of involved joint
« Osteotomy: incision into/transaction of bone for joint realignment when significant
bony overgrowth or osteophyte formation has occurred

Special Considerations
® Can be debilitating; decreases quality of life.
* Encourage weight loss for obese patients.

® Promote exercise, independence, empowerment, and safe environment.
¢ Implement fall protocol if individual is a fall risk.

Follow-up

EXPECTED OUTCOMES

+ Decreased pain

» Increased or maintained mobility
+ Improved quality of life

« Fall prevention

+ Self-care with ADLs or adaptation

COMPLICATIONS

+ Joint pain and stiffness may affect ability to maintain activities
* Increased disability

* Decreased quality of life
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OSTEOMYELITIS

Description
¢ Acute or chronic infection of the bone
¢ Infections in adjacent bone or soft tissue
¢ Can lead to tissue death or necrosis
¢ Offending organisms
e Staphylococcus epidermis
o Staphylococcus aureus (90%)
® Pseudomonas aeruginosa
e Escherichia coli
® Mycobacterium tuberculosis
® Neisseria gonorrhoeae
¢ Symptoms:
* Fever
* Malaise
¢ Edema at site
® Abscess
¢ Warmth
® Fracture
® Tenderness
e Chills
® Movement or joint limitations at site
¢ Low back pain
* Fatiguc
* Nausea
¢ Problem: symptoms develop over time and may go unnoticed for up to 1 week

Etiology

® Direct extension: from trauma or surgery

¢ Seeding through bloodstream: hematogenetic

¢ Skin infections secondary to peripheral vascular disease (PVD)

Incidence and Demographics
* 2in 10,000

Risk Factors
¢ Immune compromise
¢ Diabetes mellitus
¢ Peripheral vascular disease
¢ Malignancies
® Prosthetic hardware within bone
e Sickle ccll discase
¢ Renal failure with dialysis
e [V drug abuse
¢ Age: elderly at higher risk
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Assessment

HISTORY

+ Onset may be acute, subacute or chronic
« General complaints

« Fever

» Fatigue

+ Malaise

« Joint limitations

PHYSICAL EXAM
+ Edema at site
+ Limited joint movement

+ Warmth

« Tenderness

DIAGNOSTIC STUDIES
+ CBC: decreased hemoglobin, increased white blood count (WBC) and erythrocyte
sedimentation rate (ESR)
+ C-reactive protein increases dramatically with inflammation and bacterial infection
+ Reportable levels: 0.3-20 mg/dL
+ Blood culture to identify offending organism
+ X-ray
+ Early: nondefinitive
» Later: shows tissue swelling and bone loss
» MRI: useful for surgical localization
« Identifies soft tissue vs bone marrow involvement
+ Bone scan: increased concentration of radioactivity at infection site
+ Ultrasonography identifies soft-tissue abscess, fluid collection, and periosteal elevation
+ Necdle aspiration: sample of fluids and cells
« Bone biopsy

Nursing Management

NONPHARMACOLOGIC TREATMENT
+ Treat underlying cause to prevent loss of function.
+ Gear treatment to prevent nonhealing of wound, sepsis, immobility, amputation.
+ Immobilization of affected bone; no weight-bearing.
« Surgery to incise and drain (I&D).
+ If chronic: remove diseased bone.
« May require multiple I&Ds, sterile dressing changes.
« Physical therapy:
+ Maintain function.
» Teach use of assistive devices.
» Nutrition:
» High protein, high calorie, high vitamins A, B, C to promote healing.
» Teaching:
» Support for affected area: increase circulation and proper alignment
» Disease process
+ Medications
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« Signs of inflammation and changes indicating worsening of disease
+ Care of IV lines: for prolonged antibiotic therapy

PHARMACOLOGIC TREATMENT

+ Pain control: NSAIDs, narcotics

+ Antibiotics: broad spectrum until organism is identified
+ Usually 4 to 6 weeks IV, followed by p.o.

Special Considerations
® Physical therapy to maintain activity level and proper use of assistive devices
¢ Nutrition consult to determine caloric need for healing

® Social service referral for outpatient treatment options—antibiotic therapy and
physical therapy

Follow-up

EXPECTED OUTCOMES

+ Healed bone

+ Safety in ambulation when using assistive device
» Weight maintenance without loss of muscle

COMPLICATIONS
+ May become chronic
» Requires incision and drainage and repeated debridements if abscess
+ Delayed identification/treatment may result in:
+ Chronic infection
+ Chronic pain
+ Chronic draining sinuses
+ Loss of function
« Amputation

« Death

OSTEOPOROSIS

Description
® Metabolic bone disease resulting in loss of bone mass
® Increased bone fragility
¢ Increases fracture risk
* Aging is primary cause
* Types
¢ Primary
¢ Secondary
+ Cushing’s disease
» Bariatric surgery
+ Medications
+ Anticonvulsants
+ Thyroid hormone
+ Glucocorticoids
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+ Furosemide
» Antipsychotics

Etiology

¢ Disturbance in normal balance between osteoblastic (bone-building) and osteoclastic (bone
resorbing) activity.

Type | (Postmenopausal)

¢ Estrogen promotes osteoblast activity and increases new bone formation.

¢ Estrogen enhances calcium absorption and stimulates the thyroid to secrete calcitonin.

® Loss of estrogen post-menopause results in decreased bone mineral density and fragile bone.

Type 1l

¢ Results from the normal aging process.

¢ Declines in number and activity of osteoblasts.

o Affects trabecular and cortical bone.

Incidence and Demographics

® Most common metabolic bone disorder

¢ Approximately 44 million people in United States are affected

® Women are affected more commonly and at younger ages than men

® Most frequent fracture sites are hip, wrist, and vertebrae

* Bone loss in men results from decreasing testosterone levels and estrogen levels

Risk Factors
¢ Risk depends on how much bone mass is achieved between ages 25 and 35 and how much is
lost later.
* Nonmodifiable
» Age
+ Women see effects postmenopause.
+ Men see effects 15 to 20 years later.
+ Men: Decrease in testosterone and estrogen contribute to bone loss.
« Race
+ White or Asian
+ Bone mass positively correlates with amount of skin pigmentation
+ Dark-skinned people have greater bone density
Metabolic disorders
Cushing’s syndrome
+ Thyrotoxicosis
» Hyperparathyroidism
» Homocytinuria
+ Affect nutritional states and bone mineralization
+ Family history
e Modifiable
+ Nutritional deficiencies
+ Calcium
+ Vitamin D
+ With decreased intake, calcium is removed from skeleton, weakening bone tissue
« Acidosis due to high-protein diet or diet soda with high phosphate
+ Kidney tries to buffer excess acid, relying on calcium withdrawn from bone
+ Osteoclast function is stimulated
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+ Cigarette smoking
+ Decreases blood supply to bone.
» Osteoblast production slowed by nicotine.
+ Calcium absorption impaired by nicotine.
+ Bone density is decreased.
+ Alcohol
+ Excessive drinking is toxic to osteoblast activity.
+ Alcohol intoxication suppresses bone formation.
+ Excess alcohol increases parathyroid hormone levels and reduces calcium reserves.
« Excess alcohol increases cortisol levels, which decrease bone formation and increase
bone breakdown.
+ Increased alcohol intake may cause nutritional deficiencies.
+ Female athletes
+ Decreased estrogen production
+ Poor nutrition
+ Intense training
+ Eating disorders
+ Amenorrhea
+ Sedentary lifestyle
+ Bone metabolism decreases without weight-bearing exercise
+ Blood flow to bone decreases without weight-bearing, including standing, walking
and running
+ Growth-producing nutrients to cells decrease
+ Osteoblast growth and activity decreases
» Medications
+ Increase calcium excretion
+ Antacids with aluminum
+ Corticosteroids
+ Anticonvulsants
» Heparin: increases bone resorption causing osteoporosis
+ Antiretroviral therapy: decreases bone density

Prevention and Screening

Screening

® Bone mineral density every 2 years for screening
® Women 50 and over

® Men 70 and over

Individuals with conditions that predispose to decreased bone density
Prevention

Identification of risk factors

Modification of detrimental lifestyle factors
Reinforcement of positive lifestyle choices
Calcium- and vitamin D—rich diet
Exercise—strength and weight-bearing
Education

Safety measures to prevent fractures

Fall prevention programs

Home assessment



