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[image: image2.emf]Osteomyelitis: Etiology  

• Definition

•

• Etiology

• Indirect entry 

• Hematogenous

• Direct entry

• Open wound, fractures, foreign body 

(implants, prosthetics)

• Staphylococcus aureus
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Pathophysiology
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[image: image5.emf]Clinical Manifestations

• Fever, night sweats, chills, restlessness, 

nausea, malaise

• Bone pain unrelieved by rest & worsens with 

activity

• Swelling, tenderness, & warmth at the 

infection site

• Drainage from sinus tracts (later sign)
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[image: image6.emf]Acute vs Chronic Osteomyelitis
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[image: image7.emf]Diagnostic Studies 

• Bone or soft tissue biopsy

• Blood and/or wound cultures

• Elevated WBC and ESR

• Radionuclide bone scans, MRI, CT
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[image: image8.emf]Collaborative Care

• Cultures or bone biopsy done before drug 

therapy initiated

• Surgical debridement & decompression may 

be necessary if antibiotic therapy is delayed

• IV antibiotics continued at home for 4-6 

weeks or as long as 3-6 months
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[image: image9.emf]Nursing Management 

• Acute pain

• r/t inflammatory process secondary to infection

• moaning, restlessness, altered muscle tone, rated pain >4 on a 

0 to 10 scale.

• Impaired physical mobility

• r/t pain, immobilization devices, weight bearing limitations

• DC inability or unwillingness to move

• Ineffective therapeutic regimen management

• r/t lack of knowledge regarding long-term management of 

osteomyelitis

• DC verbalization of concern and uncertainty about needed 

procedures and skills after discharge
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[image: image10.emf]Bone Cancer 

• Primary malignant bone neoplasms

• Originate in bones cells or form within the bone

• Multiple myeloma

• Osteogenic sarcoma (osteosarcoma)

• Osteoclastoma

• Ewing’s sarcoma

• Metastatic bone disease

• Malignant bone tumor occurs as a result of metastasis 

from primary tumor elsewhere in body
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[image: image11.emf]Bone Cancer

• Multiple Myeloma

• neoplasm of plasma cells causing widespread destruction of bone 

marrow

• Osteogenic Sarcoma

• most common malignant bone tumor in kids & young adults, M, pain & 

swelling around knee

• Osteoclastoma

• giant cell tumor in the ends of long bones in young adults, F, swelling 

& local pain

• Ewing’s Sarcoma

• most common primary malignant neoplasm of long bone & soft tissue, 

mets early to lungs

• Metastatic bone disease

• occurs as a result of metastasis from a primary tumor
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Hughes, 1983.

Giant Cell Tumor Osteogenic Sarcoma

Ewing’s Sarcoma


	

	
[image: image13.emf]Bone Tumors: Malignant

• Causes

• Unknown: Past Trauma?

• Diagnosis

• Serum AP Level, x-ray, MRI, biopsy

• Outcome Management

• Chemotherapy

• Radiation Therapy

• Pain Management
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[image: image14.emf]Low Back Pain

• Common problem

• Affects 80% or Americans at least once during their life

• Second only to headaches

• Lost working hours

• Costly health problem

• Lumbar region

•
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[image: image15.emf]Low Back Pain – Risk Factors

• Lack of 

muscle tone

• Excess body 

weight

• Poor posture

• Cigarette 

smoking

• Stress

• Repetitive 

heavy lifting

• Vibrations

• Prolonged 

periods of 

sitting
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[image: image16.emf]Acute Low Back Pain

• Lasts 4 weeks or less

• Associated with some type of activity that 

causes undue stress on the tissues of the 

lower back

• Symptoms often appear later

• Increased paravertebral muscle spasms
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[image: image17.emf]Collaborative Care - Outpatient

• Analgesics

• Muscle relaxants (Flexeril)

• Massage, back manipulation

• Daytime use of corset – prevents rotation, 

flexion, extension

• Brief period of rest; others may benefit from 

continuous activity

• Learn proper back health promotion
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[image: image18.emf]Chronic Low Back Pain

• Lasts more than 3 months or is a repeated 

incapacitating episode

• Causes: 

degenerative disk, lack of physical 

exercise, prior injury, obesity, systemic disease, 

structural or postural abnormalities

• OA of lumbar spine found in pts >50

• Treatment same as for acute pain with some 

minor differences  
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[image: image19.emf]Herniated Intervertebral Disk

118

• Can be result of-

• Natural degeneration with 

age

• Repeated stress

• Trauma to spine

• Center of disk can rupture 

to cause acute injury & 

back pain



	

	
[image: image20.emf]Herniated Intervertebral Disk

• Common sites or rupture:

• L4-5; L5-S1; C5-6; C6-7

• Compression of nerve roots & cord may 

occur

• Assess motor function, sensation, pain
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[image: image21.emf]Diagnostic Studies 

• X-rays are done to note structural damage.

• Myelogram, MRI, or CT scan localizes 

damaged site.

• Epidural venogram or diskogram may be 

necessary.

• EMG of extremities determines severity of 

nerve irritation.
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[image: image22.emf]Collaborative Care

• Limitation of extremes of spinal movement 

(brace, corset, or belt)

• Local heat, ice

• Ultrasound, massage

• Traction

• TENS 
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[image: image23.emf]Collaborative Care

• Drug Therapy

•

•

•

•

• Once symptoms subside

• Back strengthening exercise

• Teach principles of good body mechanics

122



	

	
[image: image24.emf]Surgical Therapy

123

• Necessary if:

• Unresponsive to conservative treatment

• Consistent pain

• Persistent neurologic deficit

• Surgery

• Laminectomy

• Diskectomy

• Spinal fusion

• Intradiscal electrothermoplasty (IDET)


	

	
[image: image25.emf]Postoperative Management

• Maintaining proper alignment of spine at all 

times; log roll when turning

• Pillows under thighs of each leg when supine 

& between legs when side-lying

• Monitor motor function, sensation & muscle 

strength; pain

• Monitor for complications of paralytic ileus, 

nerve damage 
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[image: image26.emf]Metabolic Bone Disorders

• Osteoporosis

• Paget’s Disease
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[image: image27.emf]Osteoporosis

• Chronic, progressive metabolic bone disease 

characterized by 

• Porous bone

• Low bone mass

• Structural deterioration of bone tissue

• Often leads to fragility fracture
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[image: image28.emf]Bone Architectural Changes
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[image: image29.emf]• One in two women and one in eight men over 50 

will sustain an osteoporosis-related fracture

• Eight times more common in women than men for 

several reasons

• Smaller frame

• Reabsorption begins earlier

• Accelerates with menopause

• Pregnancy & breastfeeding

• Longevity
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[image: image30.emf]ARE YOU AT RISK?

•

Your osteoporosis risk factors

• Female gender Family history

• White or Asian ethnicity Small stature

• Excess alcohol intake Cigarette smoking

• Early menopause Anorexia

• Oophorectomy Sedentary lifestyle

• Insufficient calcium intake

• Long-term use of corticosteroids

• High caffeine intake
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[image: image31.emf]Etiology & Pathophysiology

• Bone resorption exceeds bone deposition

• Often termed the “silent disease” because 

there are no symptoms

• Later manifestations 

• Fractures in mechanically weakened bone
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[image: image32.emf]Clinical Manifestations 

•

Most common fracture sites

• Spine

• Hips

• Wrist

• Vertebrae fractures

• Back pain

• Loss of height

• Spinal deformities

• Dorsal kyphosis or back hump
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[image: image33.emf]Osteoporotic Changes
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[image: image34.emf]Diagnostic Studies 

• Bone mineral density (BMD) measurements

• Bone bank account

• Quantitative ultrasound

• Heel, kneecap, shin

• Screening tool

• Bone mineral density (BMD) measurements

• Dual-energy x-ray absorptiometry (DEXA)

• Evaluates change in BMD over time 

• Effectiveness of treatment

• Spine, hips, forearm
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[image: image36.emf]Collaborative Care 

• Proper nutrition

• Adequate calcium intake

• Calcium supplements

• Exercise

• Quit smoking and moderate alcohol intake

• Drugs

• Estrogen replacement (Prempro)

• SERM (evista)

• Bisphosphonates (Boniva, Fosamax)

• Calcitonin

• Forteo

• Vitamin D Supplements 
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[image: image37.emf]Sources of Calcium

• Good

• Milk

• Milk products

• Green leafy 

vegies

• Seafood

• Almonds

• hazelnuts

• Poor

• Eggs

• Beef

• Poultry

• Pork

• Apple

• Banana

• potato
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[image: image38.emf]Osteoporosis

• Nursing Diagnoses

• Altered Nutrition: Less than Body 

Requirements

• Impaired Physical Mobility

• Pain Related to Fracture
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[image: image39.emf]Paget’s Disease

Idiopathic bone disorder; abnormal & accelerated 

bone resorption & formation in 1 or more bones; 

normal marrow replaced by vascular, fibrous 

connective tissue
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[image: image40.emf]Clinical Manifestations 

• Produces painful deformities of pelvis, long bones 

such as femur and tibia, spine, ribs, sternum, cranium

• Insidious development of bone pain progressing to 

intractable pain

• Fatigue

• Progressive development of waddling gait

• Pathologic fractures

• Headache, dementia, visual deficits, hearing loss 
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[image: image41.emf]Diagnosis 

• 20% mild form, 

asymptomatic

• Incidentally found on x-ray 

or after person has 

sustained a fracture

• Bone scans most reliable 

test
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[image: image42.emf]Collaborative Care 

• Symptomatic and supportive

• Correction of secondary deformities

• Surgical intervention or braces

• Drugs

• NSAIDs for bone pain

• Calcitonin and Bisphosphonates to inhibit 

osteoclasts and retard bone resorption
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Acute Low Back Pain

Lasts 4 weeks or less



Associated with some type of activity that causes undue stress on the tissues of the lower back



Symptoms often appear later



Increased paravertebral muscle spasms
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Few definitive diagnostic abnormalities with paravertebral muscle strain

One test is straight-leg raise.

Positive for disk herniation when radicular pain occurs

MRI and CT not done unless trauma or systemic disease is suspected 
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Acute Low Back Pain

Lasts 4 weeks or less

associated with some type of actviy that
causes undue stress on the tissues of the
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Surgical Therapy

123



Necessary if:

Unresponsive to conservative treatment

Consistent pain

Persistent neurologic deficit

Surgery

Laminectomy

Diskectomy

Spinal fusion

Intradiscal electrothermoplasty (IDET)









Interspinous process decompression system (X Stop)

Made of titanium and fits into mount placed on vertebrae in lower back

Indicated when pain is due to spinal stenosis

Pushes open spinal cord by pressing against parts of either side of vertebrae



Laminectomy

Traditional and most common

Surgical excision of part of posterior arch of vertebra to gain access to part of or entire protruding disk to remove it

Minimal hospital stay is usually required. 

Diskectomy

Another common surgical procedure

Microsurgical diskectomy

Uses microscope to allow better visual of disk and disk space to aid in the removal of damaged portion

Helps maintain bony stability of spine



Spinal fusion

When unstable bony mechanism is present

Spine is stabilized by creating an ankylosis (fusion) of contiguous vertebrae with a bone graft from patient’s fibula or iliac crest or from a donated cadaver bone

Metal fixation with rods, plates, or screws

Provides stability and decreases vertebral motion

 



IDET

Minimally invasive outpatient procedure

May help in treating back and sciatica pain

Involves insertion of needle into affected disk with guidance of an x-ray

Wire is then threaded down through needle and into disk.

Wire is heated, which denervates small nerve fibers that have grown into cracks and invaded degenerating disk.

Heat also partially melts annulus, triggering body to generate new reinforcing proteins in fibers of annulus.



Charité disk 

Disk damage associated with DDD

Artificial disk made up of high-density core sandwiched between two 
cobalt-chromium end plates

Surgically placed in spine through small incision below umbilicus after damaged disk is removed 

Allows for movement at level of implant
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Clinical Manifestations 

Most common fracture sites

Spine

Hips

Wrist

Vertebrae fractures

Back pain

Loss of height

Spinal deformities

Dorsal kyphosis or back hump
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Bone resorption occurs in all bone, however, in osteoporosis most common sites of fracture are spine, hips and wrist (Colles fracture).

Weakened bone increases the risk for stress fractures (bone is mechanically weak).

Vertebrae

Back pain (1st sign fracture occurring)

Loss of height – gradual due to bone loss resulting in wedging and fractures of vertebrae

Dowager’s hump  (kyphosis or back hump) occurs as multiple fractures collapse the vertebrae in the spine; can occur from simply carrying the weight of the upright body.
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Sources of Calcium

Good

Milk

Milk products

Green leafy vegies

Seafood

Almonds

hazelnuts

Poor

Eggs

Beef

Poultry

Pork

Apple

Banana

potato
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Primary source is dairy products!!!

Extra 40mg Ca+ needed for every cup of coffee

3 cups = 120mg of extra Ca+ intake needed = ½ cup of milk or use cream to equal this amount!
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Paget’s Disease

	Idiopathic bone disorder; abnormal & accelerated bone resorption & formation in 1 or more bones; normal marrow replaced by vascular, fibrous connective tissue
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An idiopathic bone disorder characterized by abnormal and accelerated bone resorption, followed by replacement of normal marrow by vascular, fibrous connective tissue formation, in one or more bones



Normal bone is replaced by abnormal,  structurally weaker, prone to fracture

Genetic etiology is probable, 40% of patients have a positive family history of the disorder.

INCIDENCE

Men affected 2:1 over women

Rare under the age of 40
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Diagnosis 



20% mild form, asymptomatic

Incidentally found on x-ray or after person has sustained a fracture

Bone scans most reliable test
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X-ray show increased bone expansion and density before clinical manifestations are present.

Once the disease is clinically evident, the x-ray shows the characteristic mosaic pattern of pagetoid bone. 



Bone scan show increased uptake of radiolabeled material in affected skeletal areas.
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Collaborative Care 

Symptomatic and supportive



Correction of secondary deformities

Surgical intervention or braces



Drugs

NSAIDs for bone pain



Calcitonin and Bisphosphonates to inhibit osteoclasts and retard bone resorption
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Symptomatic and supportive

Firm mattress for back support and to decrease pain

Corset or brace worn when up to provide support



Drugs 

inhibit osteoclastic activity and retard bone resorption

Calcium and vitamin D to decrease hypocalcemia a side effects with these drugs

AP levels monitored to evaluate drug effectiveness (levels elevated in high bone turnover, so if treatment is effective, levels should decrease.  Return to normal in 60-70% of patients taking Bisphosphonates – aredia, fosamax, actonel).  
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Clinical Manifestations 

Produces painful deformities of pelvis, long bones such as femur and tibia, spine, ribs, sternum, cranium



Insidious development of bone pain progressing to intractable pain



Fatigue



Progressive development of waddling gait



Pathologic fractures



Headache, dementia, visual deficits, hearing loss 
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Bilateral tibial deformities from Paget’s Disease.

New bone is larger, disorganized, and structurally weaker.



Most common is deep, aching bone pain, progresses to intractable pain.

Fatigue

Skeletal deformity – barrel-shaped chest, bowing of the tibia or femur, kyphosis, statements that “getting shorter”, “head getting big”

Pathologic fractures through diseased bone ****most common complication of Paget’s and may be the 1st indication of the disease

Symptoms related to spinal cord or nerve root compression in spine and pelvis mostly

Diseased bone pressing on cranial nerves – headache, dementia, vertigo, visual deficits including blindness, hearing loss with tinnitus
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Osteoporosis

Nursing Diagnoses



Altered Nutrition: Less than Body Requirements



Impaired Physical Mobility



Pain Related to Fracture
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Diagnostic Studies 

Bone mineral density (BMD) measurements

Bone bank account

Quantitative ultrasound

Heel, kneecap, shin

Screening tool



Bone mineral density (BMD) measurements

Dual-energy x-ray absorptiometry (DEXA)

Evaluates change in BMD over time 

Effectiveness of treatment

Spine, hips, forearm
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Conventional x-ray cannot detect osteoporosis until more than 25-40% of calcium in the bone is lost.



Diagnosis is made from:

History & Physical

Bone mineral density (BMD) measurement (test to see how tightly the bone is packed)

Quantitative ultrasound uses sound waves to screen for osteoporosis - peripheral densitometer measures density in heel, kneecap or shin 

Gold standard is the DEXA which gives a t-score or rating for presence of, severity of osteoporosis.



Normal:		t-score of <-1.0 (z-score is age adjusted)

Osteopenia:		-1.0 to -2.5

Osteoporosis:	-2.5 

Severe:		-2.5 & one or more fragility fractures
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Diagnostic Studies






Collaborative Care 

Proper nutrition

Adequate calcium intake

Calcium supplements

Exercise

Quit smoking and moderate alcohol intake

Drugs

Estrogen replacement (Prempro)

SERM (evista)

Bisphosphonates (Boniva, Fosamax)

Calcitonin

Forteo

Vitamin D Supplements 
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Goal: to prevent bone mass loss and bone resorption, thus decrease incidence of fragility fractures.

To prevent bone loss and bone resorption: 

  Adequate dietary intake of calcium (♀ 1000-1500 mg/day) and vitamin D (400 -800 IU/day)

	Osteoporosis is preventable.  Prevention strategies begin in childhood with dietary habits 

	and calcium intake to maximize peak bone mass. 

	Major dietary sources of calcium are dairy products, or calcium-fortified foods.

	Calcium supplements second best approach; taken with food increases absorbability,

		chewable preferred over swallowed.  First determine the amount of dietary Ca+ 

		client is taking in.  Vitamin D increases calcium absorption and bone metabolism.

		Vitamin D made in the skin in the presence of 15 minutes of sunlight/day, or 

		fortified foods

		REMEMBER:  Large sodium intake increases loss of calcium in the urine,  

		coffee increases Ca+ loss to a lesser degree;  these people need even more calcium!



  Weight bearing exercise 

Weight bearing exercises on a regular basis for 30 minutes a day! To build up and maintain bone mass.

Walking or running to maintain bone mass.

Swimming and biking not effective in maintaining bone 

mass, not weight bearing, thus do not adequately load 

the bones.

Stay active, regular exercise decrease risk of hip fracture 

by 50%, improves muscle strength, flexibility, reaction 

time, balance, coordination, endurance.  Don’t use it = Loss it!



Quit smoking and moderate alcohol intake to prevent fractures

Excessive ETOH intake increase Ca+ loss, thus reduces  

bone density.  Also increases risk of fall!  Cut down on alcohol intake to decrease bone loss.

Quit smoking.  Smoking increase risk of osteoporosis, and hip fracture risk 

doubles, stopping decreases risk of hip fracture by 40%!

  



Fosamax- pt should be instructed to take medication in the am before eating

	          drink a full glass of water with the medication

	          remain upright for 30 mins after taking 
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Osteoporotic Changes
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Osteoporotic Changes






Bone Architectural Changes
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Bone Architectural Changes






ARE YOU AT RISK?

Your osteoporosis risk factors

Female gender			Family history

White or Asian ethnicity	Small stature

Excess alcohol intake		Cigarette smoking

Early menopause		Anorexia

Oophorectomy		Sedentary lifestyle

Insufficient calcium intake

Long-term use of corticosteroids

High caffeine intake
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Calculate your risk factors with tool (handout).



Determine own risk factors (Your Osteoporosis Risk Factors – handout)



Factors:

Corticosteroids taken on a long term basis (more than 3 months) increases the risk of osteoporosis development

High Na+ intake increases the loss of Ca+ in the urine

High coffee intake (caffeine) increases Ca+ loss.  For every cup of coffee take 40mg Ca+

Excessive ETOH consumption increases Ca+ loss

Osteopenia (greatest risk factor) low bone mineral density compared with that expected for the person’s gender and age



Highest risk is the slender, low body weight female that is estrogen deficient, with lifelong low calcium intake, smokes, drinks a lot of coffee, has inadequate physical activity and a positive family history for osteoporosis!!!!!



Decrease risk factors

Build peak bone mass in early years before 20 to 30 years old

Regular exercise - weight-bearing to stimulate blasts action

Sustain Vitamin D and calcium intake lifelong (increase prn and post menopause)
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Etiology & Pathophysiology 

Bone resorption exceeds bone deposition



Often termed the “silent disease” because there are no symptoms



Later manifestations 

Fractures in mechanically weakened bone
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Bone deposited by osteoblasts activity and resorbed by osteoclasts throughout life, called “remodeling”.  Occur at about equal rate normally.  Remodeling functions to

Replaces old bone with new

Plays a role in mineral homeostasis (Ca+ in and out of the skeletal reservoir)



Osteoporosis the rate of resorption exceeds the rate of deposit.

Osteoporosis is termed the “silent disease”, insidious in nature without a lot of symptoms. 

– like money in the bank, the bone bank gets more withdrawals than deposits and over time becomes depleted; next withdrawal break the bank.

The first symptoms may be the fragility fracture.

Many drugs can interfere with bone metabolism; most common offender is steroids
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Etiology & Pathophysiology
+ Bone resarption excescs bone deposiion

+ Oftentermed the “silentdisease” because
thereare no symptoms.

+ Later manifestations
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One in two women and one in eight men over 50 will sustain an osteoporosis-related fracture



Eight times more common in women than men for several reasons

Smaller frame

Reabsorption begins earlier

Accelerates with menopause

Pregnancy & breastfeeding

Longevity
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Estrogen stimulates osteoblasts and inhibits PTH, which increases bone building cells (blasts) and decreases the resorption of bone (PTH).



Longevity increases likelihood of osteoporosis and women live longer than men.
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Metabolic Bone Disorders



Osteoporosis

Paget’s Disease
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Metabolic Bone Disorders

« Osteoporosis

« Paget's Disease





Osteoporosis

Chronic, progressive metabolic bone disease characterized by 



Porous bone



Low bone mass



Structural deterioration of bone tissue



Often leads to fragility fracture
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Fragility fracture

Spontaneous fracture or a fracture that occurs following minor nontraumatic events such as bending down to pick up a newspaper or turning in bed.

Is known as the silent disease
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Osteoporosis

+ Chronic, progressive metabslic bone isease
characterized by

+Forous bone
+Lowbone mass
+Structural deterioration ofbone fissue

+Often eads to fragily fracture





Postoperative Management

Maintaining proper alignment of spine at all times; log roll when turning



Pillows under thighs of each leg when supine & between legs when side-lying



Monitor motor function, sensation & muscle strength; pain



Monitor for complications of paralytic ileus, nerve damage 
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Postoperative Management

+ Uaintaining proper alignmentof spine atall
times; log rollwhenturning

+ Pillows under iighs of each leg when supine.
& between legs when side-lying

+ Monitor motorfunction, sensation & muscle
strengin;pain

+ Monitorfor complications of paralyticilevs,
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Herniated Intervertebral Disk

Common sites or rupture:

L4-5; L5-S1; C5-6; C6-7



Compression of nerve roots & cord may occur



Assess motor function, sensation, pain
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Multiple nerve root compression may be manifested as bowel and bladder incontinence or impotence. 
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Herniated Intervertebral Disk

+ Common sites or rupture:
+La5 1551, 055 08T

+ Compression ofnerve roots & cord may

+ Assess motor function, sensation, pain





Collaborative Care

Limitation of extremes of spinal movement (brace, corset, or belt)



Local heat, ice



Ultrasound, massage



Traction



TENS 
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Collaborative Care
Limitation of extremes of spinal movement
(brace, corset, orbelt)

Localheat, ice
Ulirasound, massage
Traction

TENS






Collaborative Care

Drug Therapy

 

 

 

 



Once symptoms subside

Back strengthening exercise

Teach principles of good body mechanics
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NSAID’s- pt instructions should include take with food, if pt is allergic to Asprin they should not receive motrin

Narcotics opioid agonists- such as demerol reduce pain by attaching to the opiate receptors

One narcotic opioid is available as a transdermal patch- fenanyl- may be useful for back pain pts. 

What are some issues with pt taking long term?      Drug tolerance!!!
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Collaborative Care

+ Drug Therapy

+ Oncesymptoms subside






Diagnostic Studies 

X-rays are done to note structural damage.



Myelogram, MRI, or CT scan localizes damaged site.



Epidural venogram or diskogram may be necessary.



EMG of extremities determines severity of nerve irritation.
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Chronic Low Back Pain

Lasts more than 3 months or is a repeated incapacitating episode



Causes: degenerative disk, lack of physical exercise, prior injury, obesity, systemic disease, structural or postural abnormalities



OA of lumbar spine found in pts >50



Treatment same as for acute pain with some minor differences  
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Discomfort is ↑ following periods of inactivity. 

Particularly on awakening or after long periods of sitting



Treatments

Tricyclic antidepressants 

Serotonin reuptake inhibitors 

Both have been shown to improve chronic symptoms.
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Herniated Intervertebral Disk
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Can be result of-

Natural degeneration with age

Repeated stress

Trauma to spine



Center of disk can rupture to cause acute injury & back pain





Aka degenerative disk disease 

Results in intervertebral disks losing elasticity, flexibility, and shock-absorbing capabilities 

Thinning of disks occurs as nucleus pulposus (gelatinous center of disk) starts to dry out and shrink

Common in persons by age 60
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Collaborative Care - Outpatient

Analgesics

Muscle relaxants (Flexeril)

Massage, back manipulation

Daytime use of corset – prevents rotation, flexion, extension

Brief period of rest; others may benefit from continuous activity

Learn proper back health promotion
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All patients should avoid activities that aggravate pain:

Lifting 

Bending

Twisting 

Prolonged sitting

Most cases improve in 2 weeks.
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Collaborative Care - Outpatient
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Collaborative Care

Cultures or bone biopsy done before drug therapy initiated



Surgical debridement & decompression may be necessary if antibiotic therapy is delayed



IV antibiotics continued at home for 4-6 weeks or as long as 3-6 months
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IV antibiotic therapy is continued for 4 to 6 weeks or as long as 3 – 6 months.

Chronic osteomyelitis in adults may be treated for 6 – 8 weeks with oral antibiotics.

Periodic repeat of biopsy or culture to evaluate therapy.

Patients are discharged to home care with IV antibiotics delivered via a central venous catheter or PICC.

Surgical treatment

Removal of poorly vascularized tissue and dead bone

Woundvac or hyperbaric chamber is used to increase circulation to increase healing

Intermittent irrigations of affected bone with antibiotics

Protection of the limb or surgical site with casts or brace is frequent

Amputation of the extremity may be necessary to preserve limb/life and improve the quality of life



107



image1.jpeg









Collaborative Care

+ Cultures or bone biopsy done before drug
therapy initated

+ Surgical debridement & decompression may
be necessary if aniibiotic herapy s delayed

+ IV antibiotics continued at home for 4-5.
weeks oras Iong as 3.6 monihs





Bone Tumors
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Hughes, 1983.

Giant Cell Tumor

Osteogenic Sarcoma

Ewing’s Sarcoma
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Bone Tumors






Low Back Pain

Common problem

Affects 80% or Americans at least once during their life

Second only to headaches

Lost working hours

Costly health problem

Lumbar region
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Contains nerve roots that are vulnerable to injury or disease
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Low Back Pain – Risk Factors

Lack of muscle tone



Excess body weight



Poor posture



Cigarette smoking

Stress



Repetitive heavy lifting



Vibrations



Prolonged periods of sitting
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Bone Tumors: Malignant

Causes

Unknown: Past Trauma?



Diagnosis

Serum AP Level, x-ray, MRI, biopsy



Outcome Management

Chemotherapy

Radiation Therapy

Pain Management
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Laboratory studies, such as AP and LDH, are used as tumor markers:

Serum AP level  noted with osteoblastic tumors; AP = alkaline phosphatase

LDH = lactate dehydrogenase, an  may mark tumor progression for Ewing’s sarcoma

Other diagnostic testing includes CT scan, MRI, bone scan

Bone biopsy in needed for definitive diagnosis of metastatic bone disease (travels to bone from other primary cancer site).



Outcome management:  Goal to eradicate the tumor

Surgery, chemotherapy, and radiation therapy are all treatment options for a client with a primary bone tumor.

CHEMO dramatically increases survival rate.

RADIATION therapy safer than previously has been.

SURGERY may be done to eradicate the disease through either:

 excision of the tumor and wide zone of surrounding healthy tissue, 

    this requires a joint prosthesis or bone graft with internal fixation to fill

    the resulting anatomical defect, or

2. amputation
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Bone Cancer 

Primary malignant bone neoplasms

Originate in bones cells or form within the bone

Multiple myeloma

Osteogenic sarcoma (osteosarcoma)

Osteoclastoma

Ewing’s sarcoma



Metastatic bone disease

Malignant bone tumor occurs as a result of metastasis from primary tumor elsewhere in body
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Primary malignant tumors originate in bone cells or form within the bone.

Rare in adults with approximately 2,400 new cases a year 

20% of those cases are osteogenic sarcoma (osteosarcoma)



Osteogenic sarcoma 

The most common type

Extremely malignant primary neoplasm of bone 

Characterized by rapid growth and metastasis

Found in the distal femur, proximal tibia, humerus – intramedullary region involved

Typically will metastasize to lungs within 2 years

Age range of those affected 10-30 years old



Clinical presentation is usually with:

a mass or lesion 

or a pathologic fracture; fracture in the area may be the earliest symptom of a primary malignant bone tumor

may report weight loss, fever, chills, pulmonary manifestations
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Bone Cancer

Multiple Myeloma

neoplasm of plasma cells causing widespread destruction of bone marrow

Osteogenic Sarcoma

most common malignant bone tumor in kids & young adults, M, pain & swelling around knee

Osteoclastoma

giant cell tumor in the ends of long bones in young adults, F, swelling & local pain

Ewing’s Sarcoma

most common primary malignant neoplasm of long bone & soft tissue, mets early to lungs

Metastatic bone disease

occurs as a result of metastasis from a primary tumor
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Bone Cancer






Nursing Management 

Acute pain

r/t inflammatory process secondary to infection

 moaning, restlessness, altered muscle tone, rated pain >4 on a 0 to 10 scale.



Impaired physical mobility

r/t pain, immobilization devices, weight bearing limitations

DC inability or unwillingness to move



Ineffective therapeutic regimen management

r/t lack of knowledge regarding long-term management of osteomyelitis

DC verbalization of concern and uncertainty about needed procedures and skills after discharge
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Acute vs Chronic Osteomyelitis
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Acute vs Chronic Osteomyelitis





Diagnostic Studies 



Bone or soft tissue biopsy



Blood and/or wound cultures



Elevated WBC and ESR



Radionuclide bone scans, MRI, CT
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Radiologic signs suggestive of oseteomyelitis usually do not appear until 10 days to weeks after the clinical symptoms, by then the disease will have progressed.  Do not delay starting treatment.

MRI & CT help identify the extent of soft tissue involvement.
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Clinical Manifestations

Fever, night sweats, chills, restlessness, nausea, malaise



Bone pain unrelieved by rest & worsens with activity



Swelling, tenderness, & warmth at the infection site



Drainage from sinus tracts (later sign)
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Clinical Manifestations
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Osteomyelitis: Etiology  

Definition

 



Etiology

Indirect entry 

Hematogenous

Direct entry

Open wound, fractures, foreign body (implants, prosthetics)

Staphylococcus aureus 
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Essentially bone death

Indirect injury

Most common in growing bones of boys <12 years of age

Associated with a higher incidence of blunt trauma

In adults with vascular insufficiency disorders (DM); GU and respiratory infections are at risk for spread  via blood to bone from primary infection site

Most common sites of indirect injury

Adults

Pelvis and vertebrae

Children

Distal femur, proximal femur, humerus, radius



Direct injury 

Can occur at any age with open wound; penetrating trauma, fractures; foreign body
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Pathophysiology





Microorganisms enter the bone and lodge in area of bone in which circulation slows (metaphysis)

Microorganisms grow, increasing pressure in non-expanding bone

 pressure leads to ischemia and vascular compromise of the periosteum

Eventually the infection passes through bone cortex and marrow cavity, resulting in necrosis



Once ischemia occurs, the bone dies



Devitalized bone separates from the surrounding living bone, forming sequestra 



The part of the periosteum that continues to have blood supply forms new bone called involucrum



Sequestrum continues to be an infected island of bone,  difficult to reach by blood-borne antibiotics or white blood cells



Sequestrum can move out of the bone and into the soft tissue where is undergoes removal by normal immune process 



Sequestrum can also be surgically removed by debridement





102



image3.jpeg

Blood supply
blocked

Initial site
of infection

Periosteum Subperiosteal

abscess [pus)

Epiphyseal fine

Sequestrum (dead bone)

Pus escape

Involucrum
{new bone formtion)






image1.jpeg









Pathophysiology
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Musculoskeletal Problems  

Lewis Chapter 64
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Clinical manifestations

Fragility fracture discovered accidentally on routine x-ray – osteoporosis is frequently diagnosed after a fracture has already occurred in weakened bone 

Sudden onset of severe back pain, worse with movement, relieved by rest

Wrist fracture presents with pain in wrist without known or minimal history of trauma (often not attributed to osteoporosis)

Loss of height, shortened stature, progressive dorsal kyphosis



134



image3.png

OSTEOPOROSIS

(AFTER MENOPAUSE)

00859

gmier

GENERAL|ZED PROGRESSIVE
REDUCTION OF BoNE, CAVSING
WEAKNESS OF SKELETAL STRENGTR)

CRUSH FRACTURES
ESPECIALY AT

\& T-8 § BELow...
HIP § Colies’
FRACTURES

SLENDER , FEMALE, CAUCA SIAN

) MosT ComMoN.
SMOKERS{ STERIOD USERS... M °

ARE HIGHEST AT RISK.

©1997 Nursing Education Consutants.






image1.jpeg














