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[image: image2.emf]Functions of Skeletal System

 Support

 Protect

 Movement

 Blood Cell Production

 Mineral Storage
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Bones
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Modified from Cotran, et al., 1994.



	

	
[image: image5.emf]Articulations (Joints)

• Synovial Joints  

•

• Fibrous Joints

•

• Cartilaginous Joints

•

•
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Fig. 62-2. Classification of joints. 

A

to 

C,

Synarthrotic (immovable) and 

amphiarthrotic (slightly

movable) joints. 

D

and 

E,

Diarthrodial (freely movable) joints.
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Fig. 62-3. Structure of diarthrodial (synovial) joint.
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Fig. 62-4. Types of 

diarthrodial (synovial) 

joints

.



	

	
[image: image9.emf]Function of the 

Musculoskeletal System 

• Muscle

• Movement

• Propulsion

• Heat Production
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[image: image10.emf]Types of Muscle Tissue

Type Description Examples

Skeletal Striated

Voluntary

Biceps, 

triceps, & 

deltoid

Smooth Nonstriated

Involuntary

Bladder, 

stomach, 

bronchi

Cardiac Striated

Involuntary

Heart
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[image: image11.emf]Cushioning &Supportive Structures
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 Tendons

 Ligaments

 Fascia

 Bursae



	

	
[image: image12.emf]Effects of Aging

• Bone tissue is lost r/t loss > rate of 

growth

• Bones becomes thin and porous

• Osteoporosis – decreased calcium, 

weak/brittle bones, increase risk fx

• Cartilage – rigid, fragile

• Muscle mass & strength decreases
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[image: image13.emf]Assessment of 

Musculoskeletal System

Subjective Data

Important health information

• Past health history

• Medications

• Surgery or other treatments
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[image: image14.emf]Assessment – History  

• Biographical and Demographics

• Current Health

• Chief Complaint

• Symptom Analysis

•

•

•

•

•

•
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[image: image15.emf]Heath History/ Functional 

Health Patterns

• Past Health History

• Family Health History

• Psychosocial History

• Lifestyle Data
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[image: image16.emf]Objective Data

Physical examination

Inspection

• Stand or walk

• Gait, general body and joint 

movement 

• Posture, relationship of body parts to 

one another (feet to legs, legs to 

hips), balance

• Spine alignment
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[image: image18.emf]Palpation & Motion

Palpation

Working in head to toe direction, comparing side 

to side, and proximal to distal

Attention to any area that aroused concern in 

history taking (subjective). 

Motion 

Passive and active range of motion 

Goniometer
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[image: image22.emf]Muscle Strength Testing 

•

Symmetry 

• Involuntary movements

• Tone

• Tenderness

• Strength
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[image: image23.emf]Muscle Strength Scale
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[image: image24.emf]Neurovascular Assessment

• Check the “P’s”

• Pain

• Pallor

• Pulses

• Perfusion

• Capillary refill & temperature

• Paresthesia

• Paralysis

• Mobility of affected joints
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[image: image26.emf]Diagnostic Studies

• Radiologic

• Standard x-ray

• Arthrogram, Diskogram

• Computed Tomography (CT)

• Magnetic Resonance Imaging (MRI)

• Bone Mineral Density Measurement

• Dual-Energy x-ray absorptiometry (DEXA) 

• Qualitative ultrasound (QUS)

• Isotope

• Bone Scan
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[image: image27.emf]Radiography (x-ray)

• NON INVASIVE STUDY TO EVALUATE STRUCTURAL 

CHANGES IN BONES AND JOINTS

• ESTABLISH PRESENCE OF MSS PROBLEM

• FRACTURES, ARTHRITIS, TUMORS

• FOLLOW THE PROGRESS OF PROBLEM

• EVALUATE THE EFFECTIVENESS OF TREATMENT

• AP and/or LATERAL VIEW, ADDITIONAL VIEWS
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[image: image28.emf]CT AND MRI

• COMPUTED TOMOGRAPHY (CT SCAN)

• SLICES OF TISSUE, BONES IN 3-D

• WITH OR WITHOUT CONTRAST

• CONTRAST ALLOWS BETTER VISUALIZATION

• SOFT TISSUE & BONE ABNORMALITIES, VARIOUS MSS TRAUMA

• MAGNETIC RESONANCE IMAGING (MRI)

• USES MAGNETIC FORCES TO SHOW SOFT TISSUE / BONE

• EARLY DIAGNOSIS OF CONDITIONS THAT AFFECT 

• SOFT TISSUES:  TENDONS, LIGAMENTS, CARTILAGE

• BONE:  AVASCULAR NECROSIS, TUMORS, OSTEOMYELITIS
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[image: image29.emf]Dexa Scan

• NON INVASIVE DIAGNOSTIC TEST OF BONE 

DENSITY 

• MEASURES MINERALS IN BONE MASS IN LUMBAR 

SPINE, PROXIMAL FEMUR OR FOREARM 

• DIAGNOSTIC TOOL

• OSTEOPOROSIS

• METABOLIC BONE DISEASE

• MONITOR BONE DENSITY CHANGES OVER TIME 

• EVALUATES BONE RESPONSE TO TREATMENT

29


	

	
[image: image30.emf]Bone Scan

• Invasive radionuclide imagining in which nuclear radioisotope are 

injected and used to scan bone. 

• Isotope injected intravenously, migrate to bone, then bone 

scanning images are taken. 

• Isotope uptake by bone concentrates in areas of abnormal bone 

metabolism (areas of 



blood flow)

• Increased uptake detects bone malignancies, osteoporosis, 

osteomyelitis, and pathologic fractures. 
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[image: image31.emf]Arthroscopy

• ENDOSCOPIC EXAMINATION OF VARIOUS JOINTS USING 

A FIBEROPTIC “SCOPE”

• Advantage of scope is no large incision is required. 

• DIRECT EXAMINATION

• Interior joint cavity and articlular cartilage of hip, knee, shoulder, 

elbow, wrist, ankle, and jaw. 

• Obtain biopsy specimen. 

• Trim cartilage/remove loose bodies. 

• Repair tears, ligament disruption, meniscal tear, and carpal 

tunnel. 

• DONE AS OUTPATIENT

• Sterile procedure, under anesthesia. 

• Scope introduced. 

• Joint is distended with fluid or air.  
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[image: image33.emf]Electromyography (EMG)

• Measures electrical activity of muscles. 

• Insert electrode needles into muscle and record activity 

related to stimuli. 

• Differentiates between myopathies and neuropathies 

(shows neuro). 
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[image: image34.emf]Laboratory Studies

• Antinuclear Antibody (ANA)

• C-Reactive Protein (CRP)

• Erythrocyte Sedimentation Rate (ESR)

• Mineral Metabolism (AP, Ca, Phos)

• Muscle Enzymes (CK, Aldolase)

• Rheumatoid factor (RF)

34



	

	
[image: image35.emf]Laboratory Studies
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Spine and extremity alignment:



A – KYPHOSIS (hump back)

B – SCOLIOSIS (S curvature of the spine)

C – LORDOSIS (sway back)

D – GENU VARUM (bowed knees)

E – GENU VALGUM (knock kneed)
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Elsevier items and derived items © 2005, 2001, 1997, 1993, 1987. 1980, 1974 by Elsevier Inc.






image4.jpeg

FIGURE 27-2 Musculoskeletal deformities observable during
assessment. A, Kyphosis. B, Scoliosis. C, Lordosis. D, Genu
varum. E, Genu valgum.
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Diagnostic Studies

Radiologic

Standard x-ray

Arthrogram, Diskogram

Computed Tomography (CT)

Magnetic Resonance Imaging (MRI)

Bone Mineral Density Measurement

Dual-Energy x-ray absorptiometry (DEXA) 

Qualitative ultrasound (QUS)

Isotope 

Bone Scan				
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Arthogram is contrast into a joint

Diskogram is of the cervical or lumbar disk

Ct is looking for soft tissue trauma

Mri is looking at tendons, ligaments, cartilage, bone marrow
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Bone Scan

Invasive radionuclide imagining in which nuclear radioisotope are injected and used to scan bone. 



Isotope injected intravenously, migrate to bone, then bone scanning images are taken. 



Isotope uptake by bone concentrates in areas of abnormal bone metabolism (areas of blood flow)



Increased uptake detects bone malignancies, osteoporosis, osteomyelitis, and pathologic fractures. 
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NURSING RESPONSIBLITIES:

PRE PROCEDURE:

Check for allergies

PATIENT EDUCATION 

radioisotope gives 2 hours before procedure

Empty bladder before scan starts

Procedure will take 1 hour while patient lies supine (flat)

Not painful

No harm results from isotopes

POST PROCEDURE:

PUSH FLUIDS (water) for 24 to 48 hours to eliminate isotopes
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Bone Scan
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PRE PROCEDURE

NPO, INFORMED CONSENT, EDUCATION

 WHAT TO EXPECT IN PROCEDURE, IE. LOCAL VS. CONSCIOUS SEDATION AFFECTS THE DISCOMFORT EXPERIENCE DURING PROCEDURE

 WHAT TO WATCH FOR POST PROCEDURE AND REPORT IMMEDIATELY,  IE. FEVER, BLEEDING, SIGNS OF INFLAMMATION AT INCISION SITE



POST PROCEDURE

STERILE DRESSING KEPT IN PLACE

INSTRUCT CLIENT TO WATCH FOR INDICATIONS OF INFECTION AND TO REPORT THEM PROMPTLY

 PAIN RELIEF PLAN

AVOID STRENUOUS EXERCISE FOR FEW DAYS



32



image3.jpeg







image1.jpeg














Laboratory Studies

Antinuclear Antibody (ANA)

C-Reactive Protein (CRP)

Erythrocyte Sedimentation Rate (ESR)

Mineral Metabolism (AP, Ca, Phos)

Muscle Enzymes (CK, Aldolase)

Rheumatoid factor (RF)

34









34



image3.jpeg







image1.jpeg









Laboratory Studies
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& Szamaniaton Rete (E57)
- Mnerailistzboiem (47, Ca. P

- Muscl Enzymes (CK. Aolsse)
- Rrsumston factor R






Laboratory Studies



35





ANA indicates the presence of antibodies capable of destroying body’s tissue cells.  Positive in 95%  of patients with lupus.  Present in scleroderma, RA, small percentage of normal population without disease.



RF present in 80% of patients with rheumatoid arthritis and related diseases.



C-Reactive & ESR are nonspecific indicators of active inflammation.

C-reactive present in large amounts 18 – 24 hours after onset of tissue damage.



Calcium part of the usual blood testing done on patients.
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Alkaline phosphatase enzyme produced by osteoblasts of bone.  Normally found in blood, elevated in healing fractures, bone cancers, osteoporosis, etc. where bone turnover/loss in occurring.  Part of mineral metabolism in body along with calcium and phosphorus.  



Phosphorus is indirectly related to calcium metabolism.  Normally found in blood.   



CK or creatine kinase is a muscle enzyme.  High concentrations found in skeletal muscle.  Released from injured or dead muscle cells.  Distinguishes between muscle dysfunction from nerve innervation problems and muscle disease or injury itself.  
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Electromyography (EMG)

Measures electrical activity of muscles. 



Insert electrode needles into muscle and record activity related to stimuli. 



Differentiates between myopathies and neuropathies (shows neuro). 
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EMG used to assess such problems as muscle weakness, altered gait, and lower motor neuron lesions.  
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Arthroscopy

ENDOSCOPIC EXAMINATION OF VARIOUS JOINTS USING A FIBEROPTIC “SCOPE”

Advantage of scope is no large incision is required. 



DIRECT EXAMINATION

Interior joint cavity and articlular cartilage of hip, knee, shoulder, elbow, wrist, ankle, and jaw. 

Obtain biopsy specimen. 

Trim cartilage/remove loose bodies. 

Repair tears, ligament disruption, meniscal tear, and carpal tunnel. 



DONE AS OUTPATIENT 

Sterile procedure, under anesthesia. 

Scope introduced. 

Joint is distended with fluid or air.  
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Highly cost effective since it is done outpatient and the patient is then discharged to home. 

 

Is teaching a priority??????????? NEXT SLIDE PRE & POST PROCEDURE TEACHING
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Arthroscopy






CT AND MRI

COMPUTED TOMOGRAPHY (CT SCAN)

SLICES OF TISSUE, BONES IN 3-D



WITH OR WITHOUT CONTRAST

CONTRAST ALLOWS BETTER VISUALIZATION



SOFT TISSUE & BONE ABNORMALITIES, VARIOUS MSS TRAUMA



MAGNETIC RESONANCE IMAGING (MRI)

USES MAGNETIC FORCES TO SHOW SOFT TISSUE / BONE



EARLY DIAGNOSIS OF CONDITIONS THAT AFFECT 

SOFT TISSUES:  TENDONS, LIGAMENTS, CARTILAGE

BONE:  AVASCULAR NECROSIS, TUMORS, OSTEOMYELITIS

28





CT NURSING RESPONSIBLITIES:

Explain the procedure is painless

Patient needs to lie still during procedure

Table moves patient into and out of circular x-ray tube



MRI NURSING RESPONSIBLITIES:

Painless procedure

No special prep with exception of removing all metallic items

Patient must meet exclusions (COMPLETE CHECKLIST) because of magnetic forces used in study

Contraindications listed in Lewis Table 60-7, pg. 1645

Patient placed in scanning chamber: NOT FOR THE CLAUSTROPHOBIC or obese patient

Open MRI scanners are an option, medicate the anxious, claustrophobic
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CTAND MRI






Dexa Scan

NON INVASIVE DIAGNOSTIC TEST OF BONE DENSITY 



MEASURES MINERALS IN BONE MASS IN LUMBAR SPINE, PROXIMAL FEMUR OR FOREARM 







DIAGNOSTIC TOOL

OSTEOPOROSIS

METABOLIC BONE DISEASE

MONITOR BONE DENSITY CHANGES OVER TIME 

EVALUATES BONE RESPONSE TO TREATMENT
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Dexa scan uses minimal radiation exposure to assess bone mass or density.



Used in osteoporosis because the condition is not evident in x-ray studies until 30-50% of bone mass is lost. Gives a t-score.



NURSING RESPONSIBILITIES:

Inform the patient procedure is painless

Will not need to undress

Will lay on table while scanner moves above them

Approx. 10 minutes to complete

No prep required
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Dexa Scan






Radiography (x-ray)

NON INVASIVE STUDY TO EVALUATE STRUCTURAL CHANGES IN BONES AND JOINTS



ESTABLISH PRESENCE OF MSS PROBLEM

FRACTURES, ARTHRITIS, TUMORS



FOLLOW THE PROGRESS OF PROBLEM



EVALUATE THE EFFECTIVENESS OF TREATMENT



AP and/or LATERAL VIEW, ADDITIONAL VIEWS
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Technology (x-ray & MRI) has greatly improved our diagnostic capability, HOWEVER, it has also increased health care costs by 50% over the last decade.  Should be DONE ONLY to enhance or clarify information obtained in the history & physical exam.



Lewis Table 60-7 gives description & purpose, nursing responsibility for diagnostic studies.



RADIOGRAPHY: plain x-ray films most common diagnostic study.

NURSING RESPONSIBLITIES:

Avoid excessive exposure of patient & nurse

Remove radiopaque objects

Verify patient is not pregnant

Explain procedure to patient	
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Radiography (x-ray)
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Muscle Strength Scale

23







The highest score indicates normal strength & function.
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TABLE 62-4 MUSCLE STRENGTH SCALE

No detection of muscular contraction
A barely detectable flicker or trace of contraction with observation

or palpation
Active movement of body part with elimination of gravity
Active movement against gravity only and ot against resistance
Active movement against gravity and some resistance.
Active moverment against full resistance without evident fatigue
{normal muscle strength)
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Muscle Strength Scale






Neurovascular Assessment

Check the “P’s”

Pain

Pallor

Pulses

Perfusion

Capillary refill & temperature

Paresthesia

Paralysis

Mobility of affected joints

24





24

Very important to know!

A neurovascular assessment should include determining pain, pallor, temperature, pulses, capillary refill, paresthesias, and mobility of affected joints, bone, extremities.



SENSATION is assessed with the client’s eyes closed.  Light touch should be perceived as such.  If “pins & needles” are reported ASSESS FURTHER!  Paresthesias:  distortion of sensory stimuli – light touch may be experienced as burning or painful sensation.  Pain assessed with 0-10 scale.  If pain is getting worse / no relief with meds, assess for edema and consider possibility of nerve compression!

MOTOR function is demonstrated with active motion of a part upon request.  Disruption (inability to move or presence of PAIN with passive movement) can signal nerve injury, or occur secondary to edema with nerve compression, with compartment syndrome.  Requires further assessment & notification of physician!

VASCULAR:  see above
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Muscle Strength Testing 



 Symmetry 

Involuntary movements

Tone

Tenderness

Strength
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Muscle Strength Testing

Symmetry
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Assessment Technique
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Palpation & Motion

Palpation

Working in head to toe direction, comparing side to side, and proximal to distal

Attention to any area that aroused concern in history taking (subjective). 



Motion 

Passive and active range of motion 

	Goniometer
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Your hands should be warm to prevent muscle spasms 



ROM evaluates joint mobility:

AROM – active, evaluate observing ADLs if possible to assess presence and impact of limitations

PROM – passive, manipulation stops if encounter pain or resistance.
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Function of the 
Musculoskeletal System 

Muscle

Movement

Propulsion

Heat Production

9
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Muscles are in a state of partial contraction for readiness of movement.



Calcium, O2 and glucose are needed for energy



Propulsion – smooth muscle of the GI tract move food through



Activity produces heat - shivering
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Assessment of Musculoskeletal System

Subjective Data

Important health information

Past health history

Medications

Surgery or other treatments
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Assessment of
Musculoskeletal System

Subjective Data
Importanthealth information
+Past health history
Medications
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Heath History/ Functional Health Patterns

Past Health History

Family Health History

Psychosocial History

Lifestyle Data
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Past= diabetes, trauma, etc.
Family= arthritis, scoliosis, ms, osteoporosis

Lifestyle= occupation, nutrition, exercise

ask about ACTIVITIES OF DAILY LIVING 

		“What is a typical day like for you?”

	ask “whether the disorder has affected their 

	interactions with others or view of self and others?”

	OCCUPATION:  heavy lifting, strenuous activity, 

	repetitive motion, extended periods of sitting

		extensive driving = low back pain 

		computers & keyboards = repetitive strain

		sports (pitcher) = degenerative joint disease

	EXERCISE:  what’s typical for the person?

		lack of = poor muscle tone, muscle strain

		add in sporadic  = muscle injury/spasm likely

		lack of warm-up = likelihood of injury

		type of sport & technique = 

		jogging… Achilles tendon damage from

		improper landing on heels

		racket sports = injury/pain in arm joints

	NUTRITION:  ask about foods eaten on a typical day?

		well-balanced diet, IBW

		overweight = stress on wt. bearing joints

		poor calcium intake = bone decalcification 

			& fractures

	HABITS & SAFETY – leisure activities that promote health

dietary calcium intake

weight bearing activities (walking)

screening programs for early intervention
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Objective Data

Physical examination

Inspection

Stand or walk

Gait, general body and joint movement 

Posture, relationship of body parts to one another (feet to legs, legs to hips), balance

Spine alignment
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ASSESSMENT of the MSS should proceed systematically (HEAD TO TOE) in an examining room that is big enough for the client to move around in and with natural light if possible, artificial light can distort appearances.



MSS Assessment starts with INSPECTION:

	PROCEED IN A HEAD TO TOE DIRECTION,

	WITH SIDE TO SIDE COMPARISONS,

		PROXIMAL TO DISTAL FASHION.



ASSESSMENT OF THE MSS BEGINS THE MOMENT THE CLIENTS ENTERS THE EXAMINATION ROOM.  IT BEGINS WITH assessing the gait, body mobility,

general joint mobility, posture, alignment, balance.



REFER TO NEXT TWO SLIDES

	STANDING – posture, relationship of 

			body parts, balance

	WALKING / GAIT – stance/stability, 

			general joint mobility

	SPINE ALIGNMENT 

		deformities or curvature of the spine
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Assessment – History  

Biographical and Demographics

Current Health

Chief Complaint

Symptom Analysis
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Assessment - History

+ Biographical and Demographics
+ Current Health

* Ghief Complaint

+ Symptom Analysis





Cushioning &Supportive Structures

11



Tendons

Ligaments

Fascia

Bursae  
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Tendons attach muscles to bones



Ligaments attach bones to bones – have a higher elastic content (knee/leg)



Bursae are small sacs of synovial fluid that cushion and protect bony areas which are at high risk for friction (knee and shoulder)
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Effects of Aging

Bone tissue is lost r/t loss > rate of growth

Bones becomes thin and porous

Osteoporosis – decreased calcium, weak/brittle bones, increase risk fx

Cartilage – rigid, fragile

Muscle mass & strength decreases

12







12

Bone remodeling is altered – loss of bone density

functional changes experienced by aging adult

Alterations in self-care tasks

Decreased muscle strength and mass

Decreased fine motor dexterity

Alterations in mobility

Decreased agility

Slowed reaction times and reflexes

Pain with motion and/or weight bearing

Joint stiffness

Alterations in self-esteem / concept

Earlier fatigue with activity

Risk for falls

Decrease in total bone mass 
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Effects of Aging
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Types of Muscle Tissue

		Type		Description		Examples

		Skeletal		Striated
Voluntary		Biceps, triceps, & deltoid

		Smooth		Nonstriated
Involuntary		Bladder, stomach, bronchi

		Cardiac		Striated
Involuntary		Heart
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Types of Muscle Tissue

Type | Descripton | Bxamples
Sketal Srated Sicens
Voluntary | triceps. &
delioid
Smooth | Nonstrated | Biadaer
Involuntary | stomach,
bronchi
Gardiac Srated Feart

Involuntary






Articulations (Joints)

Synovial Joints  

 

Fibrous Joints

 

Cartilaginous Joints

  

 

5





5

Joints are regions where 2 or more bones meet

Synovial joints  - synovial fluid fills the free spaces of the joint capsule, enhancing the smooth movement of the articulating bones

Fibrous joints permit little or no movement (sutures of the skull)
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Aticulations (Joints)
+ Symovisiaints
+ Firous doints

+ Cartiaginous Joins.
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Fig. 62-3. Structure of diarthrodial (synovial) joint.
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Fig. 62-4. Types of diarthrodial (synovial) joints.
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Joint Movement Examples lllustration
Hinge joint Flexion, extension | Elbow joint (shown),
interphalangeal joints,
knee joint
Ball and socket | Flexion, extension; | Shoulder (shown),
(spheroidal) |adduction, abduction; hip
circumduction
Pivot (rotary) Rotation Atlas-axis, proximal
radioulnar joint
(shown)
Condyloid Flexion, extension; | Wrist joint (between
abduction, adduction; | radial and carpals)
circumduction (shown)
Saddle Flexion, extension; | Carpometacarpal
abduction, adduction; | joint of thumb.
circumduction,
thumb-finger
opposition
Gliding One surface moves | Between tarsal bones,
over another surface sacroiliac joint,
between articular
lprocesses of vertebrae,
between carpal bones
(shown)
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Fig. 62-2. Classification of joints. A to C, Synarthrotic (immovable) and amphiarthrotic (slightly

movable) joints. D and E, Diarthrodial (freely movable) joints.







6



image3.jpeg

i Fibrous
connective
tissue

\| Cartilage

Pubis

Cartilage

Greater trochanter

ey i o W © 20114, XTF by Moy, W i el o Phtar. 1.






image1.jpeg














3



Bones







3



image1.jpeg

— Articular cartilage
Epiphysis | oSS —~ Spongy bone
Epiphyseal line

Red marrow
cavities

| Osteon (Haversian

Diaphysis -

Epiphysis -

B

A, From Hesbi B, Machiu N: Tho Aumass bogy in heal and Siness, o1 3, Philodalphia, 2007, Saundrs: 5, From Pation KT, Thibodec GA- Anatomy and physiakgy, a7, BtLouls, 2010, Mocby.













Bone Remodeling

4



Modified from Cotran, et al., 1994.
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Osteoblasts – cells that form bones

Osteocytes – cells that maintain the bone matrix

Osteoclasts – cells that reabsorb bone



Bone remodeling is one of the major mechanisms for maintaining calcium balance in the body.  As much as 15% of the total bone mass normally turns over each year.  The entire process of bone remodeling takes about 4 months.  Rebuilding of bone requires normal plasma concentrations of calcium and phosphate and is dependent on vitamin D.



The cycle begins with a stimulus such as hormone, drug or stressor to stimulate osteoclasts…reabsorb the bones….osteoblasts lay down new bone… and osteocytes maintain the bone matrix
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Bone Remodeling






Functions of Skeletal System

Support

Protect

Movement

Blood Cell Production

Mineral Storage

2
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Bones form:

The body’s structure

Provide support for soft tissues

Protect vital organs from injury

Move body parts by providing points of attachment for muscles

Store minerals

Serve as a site for hematopoiesis (blood formation)





Functions of Skeletal System

+ Support
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+ Blood Cell Froduction
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