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Physiologic effects of Immobilization:  Muscular

· ( muscle strength,  tone, & endurance->

· decreased venous return & CO

· disuse atrophy, loss of muscle mass->

· catabolism

· loss of joint mobility->

· contractures, joint ankylosis

· weak back & abdominal muscles->

· spinal deformity, impaired respiration

Physiologic effects of Immobilization:  Skeletal system

· bone demineralization->

· osteoporosis->fractures 

· hypercalcemia->

· renal calculi

· negative calcium balance->

· electrolyte imbalance

Physiologic effects of Immobilization:  Metabolism

· (metabolic rate->

· ( food intake

· negative nitrogen balance ->

· impaired healing

· hypercalcemia

· ((production of stress hormones->

· ( physical & emotional coping

Physiologic effects of Immobilization:  Cardiovascular system

· ( orthostatic neurovascular reflexes & ( vasopressor mechanism ->

· blood pooling-> O.HPN

· altered blood volume->

· ( cardiac workload & exercise tolerance

· venous stasis->pulmonary emboli or thrombi

· dependent edema->tissue breakdown & infection

Physiologic effects of Immobilization:  respiratory

· ( need for O2

· ( chest expansion & vital capacity->

· dyspnea & acidosis

· poor abdominal tone & distention->

·  alt. Diaphragmatic excursion

· mechanical or biochemical secretion retention->

· bacterial & viral pneumonia; atelectasis

· loss of resp muscle strength->

· URI

Physiologic effects of Immobilization

· GI:  distention

· Urinary

· alt. Of gravity->

· difficulty voiding prone

· impaired ureteral peristalsis

· ->urinary retention, infection, renal calculi

Psychologic Effects of Immobilization

· experience:  ( environmental stimuli, loss of tactile input, altered perception of self & environment

· feelings:  isolation & boredom, forgotten by peers

· helpless, unwanted

· ( communication skills

· ^fantasizing

· hallucinations & disorientation

· deprived of warmth & love feelings

psychologic effects of immobilization

· <3yrs:  difficulty w/language

· revert to earlier developmental behaviors (regression)

· active protest, anger, aggression

· crying outburst, temper tantrum

· quiet, passive, submissive

· sluggish intellectual & psychomotor response

Effect  on families with catastrophic illness or disability

· home management

· rest periods

· individual & group counseling

· parent groups

· long-term resources

nursing care of immobilized child

· frequent position changes

· antiembolism stockings, ace wraps

· high protein, high calorie foods

· hydration

· discuss elimination needs

· encourage participation & of others

· passive ROM/PT

nursing care of immobilized child

· Take outside of room

· frequent visitors

· clock, calendars, diversional therapy

· play therapist, child-life specialist

· resume school & hobbies

· use dolls for teaching

· choose roommates accordingly

Soft tissue injury:  Contusions

· damage to soft tissue, sq structures & muscle

· Sx:  edema, pain w/movement

· Tx:  cold application

· Crush injury:  drill holes

Dislocations:  ligament displacement->bone displacement

· Sx:  pain w/movement, ?obvious deformity

· At risk:  lax joints (Down’s)

· elbow:  “pulled or nursemaids elbow”

·  tx: manipulation

· Hip:  relocate within 60 min to prevent femoral head damage

· shoulder:  temporary restriction->medical help

· tx:  reduced, simple traction & slight flexion, immobilization 10-16 days->3 weeks 

Dislocation

Soft tissue injury

· Sprains:  ligament is pulled off bony attachment

· Sx:  joint laxity, c/o’s “feeling loose, snap, pop, tear”, seldom pain, rapid onset, selling, disability reluctant to use

Soft tissue injury

· Strains

· ligament fails within its substance 

· Sx:  pain to touch, swollen, incur over time

Ankle sprain

 Strained muscle

Soft tissue management

· RICE:  rest, ice, compression, elevate

· ICES:  ice, compression, elevate, support

Fractures

· bone yields to stress

· infancy:  automobile, physical abuse, osteogenesis imperfecta

· school-age:  bike, automobile, skateboard

· adolescent:  bike, motorcycle, sports

· epiphyseal injuries

· occurs in weakest point of long bones (cartilage growth plate or epiphyseal plate)

· tx:  open reduction & internal fixation

Types of fractures (Box 31-1 types of fractures in children)

· complete:  fragments are separated

· incomplete/greenstick:  fragments remain attached

· simple or closed:  no break in skin

· open or compound:  bone protrude via open wound

· complicated:  fragments cause damage to organs or tissues

Fracture types

· comminuted:  bone fragments in surrounding tissue

· Epiphyseal fx:  thru growth plate

· Pathologic fx:  bones with tumors (bone cysts, sarcomas, metastatic)

Patho of fracture

· fracture->muscles contract to splint area  ->muscle tightness and deformity

· tx:  traction or complete muscle relaxation

· children heal rapidly due to thickened periosteum and generous blood supply

Fracture manifestations

· swelling

· pain or tenderness

· diminished functional use

· ?:  bruising, severe muscular rigidity, crepitus

Fracture dx:

· History:  may be difficult to get due to age, misinterpretation, fear or child abuse

· Radiography:  after reduction or during healing

Fracture Management

· Traction or closed manipulation

· Casting and immobilization

· Hospitalize:  femur & supracondylar humerus

Nursing:

· Calm & reassure child & parents

· 5 P’s:  pain, pulse, pallor, paresthesia, paralysis

· How injured?

· Don’t move part, immobilize with splint

· Cover open wounds

Nursing cont.

· Assess neurovascular

· Traction if circulatory compromise

· Elevate

· Cold

· EMS or transport

Cast

· Plaster of paris

· Molds close to body part

· Dries 10-72 hrs

· Smooth exterior

· inexpensive

Cast

· Synthetic

· Light, durable, easy to clean

· Water resistant:  Gore-Tex liner->waterproof

· Dries 5-30 min

· Water resistant

· Different colors & designs

Applying & caring for cast

· Prior:  

· Check skin for skin alterations, remove anything that may cause constriction w/swelling

· Set up materials & hold extremity

Caring for cast 

· Post:  keep uncovered

· Turn Q2

· Fan or cool-air hair dryer

· Elevate

· Handle with palms

· Assess & report “hot spots”

· Surgical reduction: post surgery:  circumscribe blood-stained area & time

· Report:  pain, swelling, discoloration, lack of pulses & warmth, inability to move, cast is loose

Caring for client in cast (Box p. 1215)

· Car seats and restraints

· Cleanliness:  disposable diapers

· Feeding:  supine w/head ^, cuddle, “football” hold, lap facing caregiver, prone by table

· Voiding:  bedpans, diapers

· Baths:  is immersable

Cast removal

· Explain procedure

· Demonstrate on doll

· Will feel tickly sensation and heat

· Reassure

· Use analogies:  cutting hair or nails

· Soak in tub for desquamated skin removal for several days

· Comfort:  Olive oil or lotion

· No scrubbing

3 Components of Traction

· Traction/forward force:  weight to distal bone

· Countertraction/backward force:  body weight  

· Friction:  contact with bed

· Adjusting equilibrium:

· Add or subtract weight

· Elevate foot of bed

· Bed board under mattress

· All or none law = complete relaxation

Types of traction

· Manual

· Skin

· Skeletal

Manual- 

· by hand distal to fracture (during cast application) 

Skin – 

· directly to skin and indirectly to skeletal; (adhesive material or elastic bandage, over traction straps)

Skeletal –

·  directly to the skeletal  by a pin, wire, or tongs inserted into or through the bone distal to fracture 

 Dunlop(
Upper extremity traction

· Fractures of humerus

· Overhead suspension 

· Bent arm suspended vertically by skin or skeletal attachment & traction 

· Dunlop traction

· Arm suspended horizontally with skin or skeletal attachment 

Lower extremity traction (femur)

· Bryant traction:  skin, one direction,                        not recommended              (
· Buck extension:  skin, legs extend, turn side to side

· Russell traction:  skin on lower leg & padded sling under knee, keep at prescribed angle

Lower extremity traction (femur)

· 90-degree-90-degree traction:  most common, boot cast or calf sling & pin or wire on femur

· Balance suspension traction:  suspends in desired flexed position to relax hip & hamstring; does not exert traction

· Thomas splint & pearson attachment

· Check splints & ropes periodically  
Cervical traction

· Cervical soft or hard collar

· Cervical skin traction

· Halter & weight

· Crutchfield or Barton tongs

· Assess neuro to prevent further injury

· Halo cast:  vertebral fx s/neuro deficit

Traction Care P. 1162 Box

· Understand therapy:  purpose & function

· Maintain traction & alignment:  assess bandages, ropes, pulleys, weights, bed position; when moving, restraints if needed, check angles  

· Skin & skeletal traction:  assess bandages, replace if needed maintaining traction, check pins (clean, tightness)

· Prevent skin breakdown:  turn Q2, wash QD, foam, assess

Traction care

· Prevent complications: NV assess, drsg, restraints, Deep breathing, passive/active exercises, footdrop, contractures 

· Pin Care

· Analgesics (opioids)

· Muscle relaxants

Distraction

· Separation of opposing bones to encourage regeneration of new bone

· Ilizarov external fixator (IEF)  by manual distraction

· Lengthening correct angular or rotational defects

· 15 cm length (6 inches)

IEF nursing

· Appearance of how it works 

· Activities

· pin care, observe for infection & loosening of pins

· Children participate actively in care 

IEF nursing

· Psych:  prepare for reactions of others, camouflaging device w/apparel

· Partial wt bearing w/crutches; full wt bearing when distraction is completed & bone consolidation has occurred

· Removed surgically p bone has consolidated

· crutches or cast 4-6 wks after removal

Amputation

· Saving an amputated body part: 

·  wrap lightly in clean cloth/gauze saturated in N & plastic bag

· avoid ice & label

· Surgical amputation

· Stump shaping & elevation

· Exercise upper body

· Teach

· Stump hygiene & assessment

· Phantom limb sensation

· Report ^limb pain w/ambulation

Amputation Without Anaesthesia 

CONGENTIAL DEFECTS

Developmental Dysplasia of the Hip (DDH) or CDH

Congenital Clubfoot

Metatarsus Adductus (Varus)

Skeletal Limb Deficiency

Osteogenesis Imperfecta (OI)

DDH

· 3 Degrees of DDH

· Dysplasia or preluxation:  mildest form, acetabular roof is oblique & shallow

· Lax/Subluxation:  most common; incomplete dislocation; attached with stretched capsule ligament

· Dislocation:  head loses contact w/acetabulum; posterior &superior

DDH factors

· Maternal hormone:  estrogen

· Mechanical factors

· Intrauterine posture:  breech & C-section

· Twins

· Large infant size

· Cx:  tightly wrapped or swaddled, strapped to cradle boards

DDH diagnostics

· Newborn period

· Ortolani click test

· Barlow test

· Infancy:  ultrasonography

· >4 mos:  radiography

DDH management

· Newborn- 6 months:  

· Pavlik harness 3-5 months

· Skin traction

· Hip spica cast

DDH mgt

· 6-18 months:

· Traction->cast

· Radiography confirmation

· Open reduction->spica cast->abduction splint (see pic)

· Older child:

· Operative reduction 

· Preop traction, tenotomy/osteotomy->cast->ROM->rehab

DDH nursing

· Box 31-4 Manifestations

· Assess during routine care

· Report or refer any abnormals

· Teach parents

· Pavlik harness:  skin care (sponge bath)

· Do not remove

· Avoid powders/lotions

· Casts & orthotics

· Involve in activities

· Toys, avoid confinement, encourage mobility

Congenital clubfoot (TEV)

· Foot is twisted out of normal shape or position

· Talipes=ankle+foot

· Varus

· Valgus

· Calcaneus

· >Boys, ?cause

· Abnormal utero position

· Abnormal embryonic development

Types of clubfeet

Congenital foot

· Mild:  correct spontaneously or need passive exercise or serial casting

· Tetralogic:  surgical correction; recurrence

· Idiopathic:  “true clubfoot”; surgery

· Dx:  

· Ultrasound

· At birth

Congenital clubfoot mgt

· Serial casting

· Immediately after birthX3-12 weeks

· Q few daysX1-2wks-> Q1-2weeks 

· X-ray:  confirms alignment

· Surgery:  if casting doesn’t work

· Age:  4mos-1year

· Parent teaching:  same as cast care

Metatarsus adductus (Varus)

· Most common congenital foot deformity detected @ birth

· Due to abnormal intrauterine positioning 

·  “pidgeon toed”

· Mgt:  reliable, passive stretching of foot X6weeks->straight shoes (pre-walkers)

· Casts &/or orthoses if no response

· Nursing: 

· Cast care & stretching

Skeletal limb deficiency

· Congenital limb deficiency or reduction malformation=

·  underdevelopment of skeletal elements of extremities

· Minor defects->absence of extremity

· C/b:  defects of development or prenatal destruction

· Factors:  heredity & environment (thalidomide: Category X)

Skeletal limb deficiency

· Mgt:  

· prosthetic devices to match motor readiness

· Surgical modification

· Teach:  application & habilitation

· Avoid overprotection

Osteogenesis imperfecta (OI)

· Inherited disorder of connective tissue char/by excessive fragility ->bone defects

· 4 types:  II is most severe->stillborn or die early infancy

· Other sx:  thin skin, hyperextensibility of ligaments, recurrent epistaxis, ^diaphoresis, bruising, hyperpyrexia

· Fx’s decrease @ puberty

OI management

· Supportive:

· Braces & splints

· PT

· Surgery:  

· telescoping rods

· Nontelescoping

· Nursing:

· Careful handling

· Teach parents:

· Limitations & activities

· Genetic counseling

· OI  Foundation

ACQUIRED DEFECTS

· Leg-Calve-Perthes Disease

· Slipped Femoral Capital Epiphysis (SFCE)

· Kyphosis and Lordorsis

· Scoliosis

Legg-Calve-Perthes disease

· Cause: unknown; necrosis of femoral head

· Sx: insidious onset; 

· Intermittent limp on affected side

· Hip soreness, ache or stiffness (constant or intermittent)

· Presents: painless limp & limited ROM

· Dx:  radiography

Legg-Calve-Perthes mgt

· Bracing:  recommended, ?effectiveness

· Surgery:  repositions head; select cases

· Avoidance of Weight-bearing not necessary

· Periodic x-rays

Legge-Calve-Perthes

· Self-limited disease

· Excellent prognosis w/compliance

· Teach:  care & mgt of corrective appliance

· Coping

· Activities

· hobbies

Slipped femoral capital epiphysis (SFCE)

· Slipping of proximal femoral epiphysis posteriorly & inferiorly

· During growth spurt; adolescence

· Emergency; early dx & tx for cure

· Factors: idiopathic, endocrine disorder, growth hormone therapy, renal osteodystrophy & rx

· Cause:  obesity, physeal architecture, puberty 

· Dx:  c/o’s hip pain

· Radiography

SFCE 

· Sx:

· Acute slip: painful hip & limp:  needs immediate rx

· **Chronic slip:  limp & inability to internally rotate hip

· Mgt:  surgical

· Bedrest/traction &/or

· Osteotomy

· Postsurgery:  nonweight bearing & crutches

· Nsg:  same as cast care & traction

Kyphosis

· Kyphosis=abnormal (ed convex curvature of thoracic spine

· Occurs:  secondary to disease process or postural

· Accompanied by compensatory postural lordosis

· Tx: postural exercises & bracing

· Selected sports:  weight lifting, track, dance, swim

· ?surgical fusion

Lordosis

· Accentuation of cervical or lumbar curvature

· Puberty in girls, obese

· If severe:  accompanied by pain

· Tx:  manage predisposing cause

· Postural exercises &/or support garments

Scoliosis

· Complex spinal deformity in 3 planes:  lateral, spinal rotation & thoracic hypokyphosis

· Can occur: Congenital, infancy childhood, *adolescence, idiopathic

· Dx:  radiographs & observation

· Mgt:  radiograph eval

· Orthotics (brace)

· Surgical spinal fusion

Mgt of scoliosis

· Bracing & exercise

· Bracing:  not curative; slows progression

· Boston brace

· TLSO (thoracolumbosacral orthotic)

· Milwaukee (kyphosis)

· Exercise in conjunction w/bracing: strengthens spinal & abdominal muscles

Surgical mgt of scoliosis

· For correction of severe curves (>40 degrees)

· Instrumentation systems:

· Harrington

· L-rod segmental spinal

· Multihook

· Anterior

Nursing of Scoliosis

· Preop:  Radiographs, PFS, ABG, CBC, UA/Cx, autologous blood donation, preop teaching

· Postop:  ICU & logroll

· Skin care

· Assess:  wound, circ, VS, I&O, neuro

· Pain: opioids

· PT

· Diversional activities

· Teach:  brace/cast care

· Organizations:  NSF & SRS

INFECTIONS OF BONES AND JOINTS

Osteomyelitis

Septic (Suppurative, Pyogenic, Purulent) Arthritis

Tuberculosis

Osteomylelitis

· Infectious process of bone

· Frequently b/t 5-14 years; >boys; femur or tibia

· Sx: acute hematogenous osteomyelitis (Box 31-8)

· Infants:  lack of systemic sx

· Labs:  leukocytosis, ^erythrocyte SR, +BC (unless on abx), +bone cx,  Technetium-labeled bone scans

Osteomyelitis Mgt

· Blood cx->IV abx X3-4 weeks->PO

· Monitor systems related to drug SE’s (heme, renal, hepatic)

· Local tx

· Complete BR

· Immobilization:  splint or bivalved cast

· Surgery:  sequestrectomy & surgical drainage

Osteomyelitis nursing

· VS, I&O, Pain, positioning, support limb

· Abx long term:  PICC

· Open wound:  contact isolation

· Casts:  immobilization

· assess neurovascular

Osteomyelitis nursing

· Diet:  high-calorie liquids

· Wt bearing when healed

· Diversional activities

· PT

Septic (suppurative, pyogenic, purulent) arthritis

· Infection of joints d/t *hematogenous dissemination or soft tissue infection

· Hip, knee shoulder, large joints common

· Sx:  warm & tender joint, painful on gentle pressure (differs from osteomyelitis)

Septic arthritis

· Hx:  traumatic injury to joint

· Dx:  BC, joint fluid aspirate, radiograph

· Tx:  open surgical drainage of joint infection & repeated needle aspirations

· IV abx, pain, immobilize, no wt bearing

Skeletal Tuberculosis

· Tb infection of bones & joint d/t hematogenous dissemination of pulmonary Tb

· Common site:  digits of upper & lower extremities; spine

· Manifestations are not specific:  pain over affected area or w/motion, limp, localized swelling, posture change for comfort

· Dx:  exposure to Tb & +PPD test

· Tx:  immobilize, surgical debride, oral antituberculosis chemotherapy X1yr

BONE AND SOFT TISSUE TUMORS

· Bone Tumors

· Osteogenic Sarcoma

· Ewing Sarcoma

· Rhabdomyosarcoma

Bone & soft tissue tumors

· Rule out other causes

· Hx, pain, & PE

· Definitive dx:  radiologic:  CT, radioisotope bone scans, needle or surgical bone bx

· MRI: NV structures

· ^alkaline phosphatase

· Lung tomography

· Bone marrow aspiration

Osteogenic Sarcoma

· Malignant bone cancer

· Primary site:  metaphysis of long bones (lower extremities)

· Peak age 10-25

· Mgt:

· Radical surgical resection/amputation, AKA, hemipelvectomy, forequarter amputation

· Limb-salvage procedures/rotationplasty

· Chemotherapy

Osteogenic sarcoma – nursing

· Prepare child & family

· Straightforward & honesty

· Lack of alternatives

· Answer only questions

· Allow grieving

· Chemotherapy & SE’s:  hair loss

· Prosthetics

· Stump care

· PT, activities

· Assess environmental barriers:  crutches/wheelchair

· Phantom limb pain

Ewing sarcoma (primitive neuroectodermal tumor)

· Malignant bone tumor, arising in marrow space

· <30yrs (4-25)

· Mgt:

· Radiation & chemotherapy

· Surgical amputation

· Nursing

· Psychological

· Preparation of diagnostic tests:  bone marrow aspiration, bx

· SE’s of therapies:  photosensitivity, N/V, neuropathy

· PT

Ewing sarcoma

Rhabdomyosarcoma (soft tissue)

· Malignant neoplasm of skeletal muscle

· S/sx:  Box 31-10

· May be vague or asymptomatic

· Dx:  

· Assess head & neck:  nontender, firm, hard mass

· Radiography

· CT scan

· Bone survey

· Bone marrow aspiration

· Lumbar puncture

· Excisional bx

Rhabdomyosarcoma

· Biopsy

· Radiation

· Chemotherapy

· Disease free for 2 yrs = ?cure

· Nursing:  assessment

· Prepare for diagnostic tests

· support

DISORDERS OF JOINTS

Juvenile Rheumatoid Arthritis (JRA)

Systemic Lupus Erythematosus

Juvenile Rheumatoid Arthritis (JRA)

· Chronic inflammation of synovium

· Cause:   unknown, infection, autoimmunity trauma

· Onset:  1-3 & 8-10yrs

· S/sx:  morning stiffness (arising or p inactivity), swelling, loss of motion, ?tender

· Flares d/t:  infection, injury, surgery

JRA

· Dx:  age

· 1 or more joints

· >6weeks

· rule out other arthritis

· Labs:  ?(sed rate

· Leukocytosis

· RF(10%)

· antinuclear antibodies

Drugs:  NSAIDS: 1st used

· Slow-acting antirheumatic drugs (SAARDs): may take months; with NSAIDS

· Cytotoxic drugs:  if severe & NSAIDS ineffective

· Corticosteroids:  for life-threatening, incapacitating & iridocyclitis

· Immunologic modulators:  decrease inflammation

JRA mgt

· PT/OT(ADL’s)

· Therapies:  swim, walk, bike, play

· Pain:  hot pack, warm bath

· Nighttime splinting

· Position:  prevent flexion

· Parental support:  feelings, finance, work conflicts, SW, counselors, foundations

JRA 

· Pain:  nonpharmacologic

· Sleep & rest

· Health:  well balanced diet: calcium, low fat & sodium, avoid weight gain

· Compliance: behavior modification

· Prevent flare ups

· Attend school:  encourage & incorporate school nurse

Systemic Lupus Erythematosus (SLE)

· Chronic, multisystem, autoimmune disease of connective tissue & blood vessels

· Course:  lifelong, remissions & exacerbations

· Factors:  girls, after 5 yrs or adolescence, AA,Asian, Hispanic

· Etiology: ?, autoimmune, viral or bacterial trigger, hormones, environmental (drug, infection, sun, stress, chemical)

SLE

SLE (Dx:  4/11 criteria (Box 31-12)

· “butterfly rash”

· Mgt:  

· Corticosteroids or cytotoxics:  inflammation

· Antimalarial:  rash,  & arthritis

· Anticonvulsants: seizures

· NSAIDS & salicylates:  arthritis

SLE Mgt

· Cytotoxic mx: inflammation/steroid-sparing

· Immunosuppressive agent: renal & CNS disease

· Antihypertensive:  if kidney involvement

· ASA

· Antibiotics

SLE teaching

· Nutrition:  fluid & electrolyte balance

· Sleep & rest

· Exercise:  normal for age

· Avoid triggers:  sun

· Mx regimen

· Teens:  susceptible to STD

· Support:  foundations, family, friends, counselors, school personnel, medical personnel

