NURSING CARE MANAGEMENT 101 PROMOTIVE AND PREVENTIVE CARE

OXYGENATION: RESPIRATORY FUNCTION

INTRODUCTION:


The delivery of oxygen to the body cells is a process that depends on the interplay of the pulmonary, hematologic, and cardiovascular systems. The processes include ventilation, alveolar gas exchange, gas transport and delivery, and cellular respiration.


The primary function of the respiratory system is breathing, a physiologic function essential to life. Breathing serves two functions- replenishing the body with oxygen and eliminating the carbon dioxide to the atmosphere. Normal functioning depends on three factors: the integrity of the airway system to transport air in and out of lungs, the properly functioning alveolar system into the lungs to oxygenate blood and remove carbon dioxide and a properly functioning cardiovascular/hematological system to carry nutrients/wastes to and from body cells. 


One of the most essential requirements of life is OXYGEN. This gas constitutes 21% of the air we breathe. Anoxia or the absence of oxygen can lead to death such that the respiratory system must be fully functioning all the time.

DEFINITION OF TERMS:

RESPIRATION- is the process of gas exchange between the individual and the environment.

PULMONARY VENTILATION-or breathing, is the movement of air between the atmosphere and the alveoli of the lungs.

Review of the Anatomy and Physiology of the Respiratory System


Knowledge of the basic anatomy and physiology of the respiratory system provides a firm foundation for assessing this system and planning and implementing interventions to promote optimum function. 


The respiratory system is divided into upper and lower parts.  The upper respiratory system is composed of the mouth, nose, pharynx, and larynx. The trachea, lungs, bronchi, bronchioles, alveoli, pulmonary capillary network and pleural membranes are all lower respiratory system components.
ANTERIOR SURFACE: THORAX
a.   Suprasternal notch
-between medial ends of the clavicle
-opposite: 2nd TV 

b.   Sternal Angle (Angle of Louis)
-angle between manubrium & body of sternum
-2nd costal cartilage joins the lateral margin of the sternum
-opposite: intervertebral disc between 4  & 5th TV 

c.   Xiphisternal Joint
-between xiphoid process & body
-opposite: 9th TV 

d.   Subcostal angle
-inferior end of the sternum
-between sternal attachments of the 7th costal cartilages 

e. Costal Margin
-lower boundary of the thorax
-formed: cartilages of 7th-10th rib & the ends of 1 lth&12th cartilages
-lowest part: formed by 10th rib; opposite 3rd lumbar vertebrae 

f. Clavicle
-palpable to its entire length
-articulates at its lateral extremity with the acromion process of the scapula 

g. Ribs
-1st rib: deep to the clavicle, not palpable
-lateral surfaces of remaining ribs: felt by pressing the fingers upward into the axilla & drawing downward over the lateral surface of the chest wall
-12th rib if short: difficult to palpate 

h. Nipple
-4th ICS about 4 inches (10cm) from midline 

i. Axillary folds
-anterior fold: formed: lower border of pectoralis major muscle
-posterior fold: formed: tendon of latissimus dorsi as it passes round the lower border of the teres major muscle
POSTERIOR SURFACE; THORAX
a.   Spinous Process of Thoracic Vertebra
-all palpated: midline posteriorly
-The 7th cervical vertebrae (vertebrae prominens) - 1st spinous process to be felt cervical spines 1-6: covered with ligamentum nuchae
-spine of Ist Thoracic Vertebrae - immediately below spine of 7th CV, the tip of spinous process TV lies posterior to the body of the next vertebrae
b.   Scapula (Shoulder Blade)
-flat & triangular
-upper part of the posterior surface of the thorax
1.   Superior angle - opposite spine of the 2nd TV
2.   Spine of the Scapula – subcutaneous & Root: lies on the level of the spine of 3rd TV
3.  Inferior Angle - spine of the 7th TV
LINES of ORIENTATION
a. Midsternal line 

b. Midclavicular line 
c.  Anterior axillary line 
d. Posterior axillary line
e.   Scapular line - passing inferior angle of the scapula (arm at the sides)
Surface markings: TRACHEA:
-extends: lower border, cricoid cartilage (opposite body 6th CV) to sternal angle
-commences in the midline & ends just right to the midline dividing : (R) & (L) main bronchi 
 LUNGS:
-Apex of the Lung
-anterior surface of the body: draw a curve line, convex upward, from the sternoclavicular joint to 1 inch (2.5cm) above the junction of the medial & intermediate 3rds of the clavicle
-Anterior Border Right Lung
-begins: from sternoclavicular joint, runs downward reaching almost reaching the midline behind the sternal angle, then continues downwards until it reaches the xiphisteraal joint.
-Anterior Border Left Lung
-similar course but: level of the 4th costal cartilage... deviates laterally, beyond the lateral border of the sternum to form the Cardiac Notch
-anterior border then turns sharply downward to the level of the xiphisternal joint
-Lower Border of the Lung
-mid-inspiration: follows a curve line: crosses 6th rib MCL; 8th rib mid axillary line, & reaches the 10th rib adjacent to the vertebral column posteriorly
-Posterior Border of the Lung
-extends downwards from: spinous process of 7th CV to the level of the level of the 10th TV... lies about 1 % inches (4cm) from the midline
-Oblique fissure:
-from the root of the spine of the scapula obliquely downwards, laterally, anteriorly... following the course of the 6th rib to the 6th costochondral junction
                  Left Lung:
Upper lobe: lies above & anterior to oblique fissure Lower lobe: lies below & posterior to oblique fissure
   Right Lung:
-Horizontal fissure:
-represented by a line drawn horizontally along the 4th costal cartilage to meet the oblique fissure in the midaxillary line
-upper lobe: above horizontal fissure
-middle lobe: below horizontal fissure; above oblique fissure
-posterior lobe: below & posterior to oblique fissure
PLEURA:
-Lines of pleura! reflection: indicates the limits of parietal pleura where it lies close to the body surface
-Cervical pleura: surface marking identical to: apex of the lung
-Anterior Border Right / Left Pleura:
-similar to the Lung except: Pleural cardiac notch < Cardiac notch of the lung
-Lower Border of the Pleura:
-both sides follows a curve line 

8th rib MCL 

10th rib midaxillary line 

12th rib adjacent to the vertebral column, lateral border of erector spinae 
***costodiaphrasmatic recess: distance between the lower border of the lungs & pleura
STERNUM (flat bone)
a.   Manubrium Sterni
-articulates with the clavicles & 1st & upper part of 2nd costal cartilages, both sides
-lies opposite: 3rd & 4th TV 

b.   Body of the sternum
-articulates above with the manubrium — manubriosternal joint (fibrous cartilage)
-articulates below with the xiphoid process
-each sides: notches for attachment: lower part of 2nd & 3rd to the 7th costal cartilages c.   Xiphoid Process
-lowest & smallest part
-plate of hyaline cartilage... ossified (proximal end) adult
COSTAL CARTILAGES
-bars of hyaline cartilage connecting the
-upper 7 ribs to the lateral edge of the sternum
-8th, 9th, 10th ribs to the cartilage immediately above
-cartilages of 11th & 12th rib end in the abdominal musculature
RIBS
-12 pairs; attached posteriorly to the TV
-upper 7 pairs: attached anteriorly to sternum (costal cartilages)
-8th ,9th, 10th pairs: attached anteriorly to each other & to the 7th (costal cartilages)
-11th & 12th pairs: floating ribs (no anterior attachment)
-typical rib:
-long, twisted flat bone with superior border: round & smooth
-inferior border: sharp & thin-overhangs & forms the costal groove: accommodates intercostals vessels & nerve)
-Parts: Rib:
a.   head- 2 facets: articulates with numerically corresponding vertebral body & vertebral immediately above 
b. neck - constricted portion between head & tubercle 

c. tubercle - facet: articulates with the transverse process of the numerically corresponding vertebra 
d.   angle - when the ribs bend sharply forward
           -Atypical Rib:
-1st rib
-flattened from above downward
-with tubercle: inner border (scalene tubercle)... insertion of scalenus anterior muscle anterior to tubercle: subclavian vein crosses the rib posterior to tubercle (subclavian groove) - subclavian artery & lower trunk of brachial plexus cross the rib
-with close relationship to the nerves of the brachial plexus & main vessels of the arm (subclavian vessels
INTERCOSTAL MUSCLES:
a.   External intercostal muscles
-most superficial
-fibers directed: downward & forward
-from inferior border rib above to superior border rib below
-extends forward from rib tubercle behind to costochondral junction in front, where muscle is replaced by aponeurosis (anterior intercostals membrane)
b.   Internal intercostals muscles
-intermediate layer
-fibers directed: downward & backward
-from subcostal groove of rib above to upper border of rib below
-extends backward from the sternum in front to the angles of the ribs behind, where the muscles replaced by aponeurosis (posterior intercostals membrane)
         c.   Transversus thoracis muscle
-deepest layer
-corresponds to transversus abdominis muscle of anterior abdominal wall
Nerve Supply of Intercostal Muscles:
-Intercostal Nerves (for corresponding intercostal muscle)
-anterior rami of the 1st eleven thoracic spinal nerves (anterior rami of the 12th thoracic nerve lies in the abdomen & runs forward the abdominal wall)
-each enters the ICS between the parietal pleura & the intercostals
muscle... runs forward inferiorly to the intercostals vessels in the
subcostal groove of the corresponding rib, between the transverses
thoracis & internal intercostals muscle.
1st 6 nerves: within intercostals spaces
7th-9th nerves: leave the anterior ends of their intercostals spaces
by passing deep to the costal cartilages, to enter the anterior abdominal wall 

10th-! 1th nerves: pass directly into the abdominal wall
Intercostal Arteries & Veins:
-Each intercostals space:
-single large posterior intercostals artery
1st 2 spaces: branches from superior IC artery (branch of costocervical trunk) lower 9 spaces: branches of thoracic aorta
-2 small anterior intercostals arteries
1st 5 spaces: branches of internal thoracic artery

lower 6 spaces: branches of musculophrenic artery (one of the terminal  branches of internal thoracic artery)

              -Corresponding:
Posterior intercostals veins: drain backward into azygos or hemiazygos
vein 

Anterior intercostals veins: drain forward into internal thoracic & musculophrenic 

Veins
DIAPHRAGM
-primary muscle of respiration
-dome-shaped consist of:
a. peripheral muscular part (arises from the margins of the thoracic outlet) 

b. centrally placed tendon
-origin:
a.   sternal part - small right & left slips from the posterior surface of
xiphoid process 

b.   costal part - 6 slips that arises from the deep surfaces of the lower six
costal cartilages 

c.   vertebral part - arising by means of vertical columns or crura & from
arcuate ligaments
1.   Right crus - arise from sides of the bodies of 1st 3 LV
2.   Left crus-1st 2 LV
          Nerve Supply:
Motor: Phrenic nerve (C3,4,5) only Sensory:
Parietal pleura & peritoneum covering the central surfaces of the
Diaphragm— phrenic nerve Periphery of the diaphragm - lower 5th intercostals nerves
           Openings:
a.   Aortic opening
-    lies anterior to 12TV between crura
· transmits: aorta, thoracic duct, azygos vein 

b.   Esphageal opening
-    level of 10* TV. It transmits: esophagus, esophageal branches of left gastric vessels, &
lymphatics from the lower 1/3 of the esophagus 

c.   Caval openings
-    level of 8th TV
-    transmits IVC & terminal branches of right phrenic nerve
THORACIC CAVITY;
-divided into a median partition (mediastinum} & laterally placed pleurae & lungs
   a. MEDIASTINUM
· extends from thoracic inlet & root of the neck (superiorly) to the diaphragm
          1. Superior mediastinum
-bounded: front: manubrium sterni behind: 1st 4 TV
-contains: thymus, large veins, large arteries, trachea, esophagus & thoracic duct, sympathetic trunks
2. Inferior mediastinum
-bounded: front: body of the sternum behind: lower 8 TV
-contains: thymus, heart within the pericardium with phrenic nerves on each side, esophagus & thoracic duct, descending aorta & sympathetic trunk

a.
Middle mediastinum - pericardium & heart
b.
Anterior mediastinum - space between pericardium & sternum
c.
Posterior mediastinum - between pericardium & vertebral column
b. PLEURAE
-Each pleura: 2 parts
a.   Parietal Layer
-lines thoracic wall
-covers thoracic surface of the diaphragm & lateral aspect of the mediastinum
-extends into the root of the neck to line the undersurface of the
suprapleural membrane at the thoracic inlet 

b.   Visceral Layer
-completely covers outer surfaces of the lungs & extends into the depths of the interlobar fissures
-**2 layers become continuous with one another by means of a cuff of pleura that surrounds the structures entering & leaving the lung at the lung root - allows movement of the lung root during respiration
Pleura! Cavity - separates parietal & visceral surface of pleura
Pleural fluid—minimizes friction between the two layers
    -Division of Parietal Pleura According to Region /Surface it covers: 
a.   Cervical Pleura
-lines undersurface of pleural membrane
-reaches a level about 2.5-4cm above the medial 3rd of the clavicle

b.   Costal Pleura
-lines: 
inner surfaces of the ribs 

costal cartilages 

intercostals spaces 

sides of the vertebral bodies back of the sternum 
c.   Diaphragmatic Pleura
-covers thoracic surface of diaphragm
***costodiaphragmatic recess - lower area of the pleural cavity into
which the lung expands on inspiration 

d.   Mediastinal Pleura
-covers & forms the lateral boundary of the mediatinum
- Nerve Supply of the Pleura: 

a.   Parietal Pleura:
Costal Pleura : intercostals nerves Mediastinal Pleura: phrenic nerve Diaphragmatic Pleura:
Dome; phrenic nerve 

Periphery: lower 5 intercostal nerves 

b.   Visceral Pleura
Covering the lungs receives autonomic vasomotor supply BUT insensitive to common sensation (pain & touch)
TRACHEA:
-tube about 5 inches (13cm) long; 1 inch diameter
-fibroelastic wall in which embedded a series of U-shapes hyaline cartilage
-commences below the cricoid cartilage at the level of the 6th cervical vertebra
-ends: level of sternal angle (lower border of 4thTV)
MAIN BRONCHI
a.   Right Main Bronchi
-wider, shorter, more vertical than the left
-enters lung: hilus... subdivide into secondary branches 

b.   Left Main Bronchi
-approximately 2 inches long
-passes to the left & downward below the arch of the aorta, front of esophagus
LUNGS 
a.   Right Lung
-slightly larger than the left
-with oblique & horizontal fissures
-3 lobes:
Bronchopulmonary segments
a.   Upper                apical, anterior, posterior
b.   Middle                anterior & lateral division of middle lobe
c.   Lower                 apical lower, posterior basal, lateral basal,
anterior basal 

b.   Left Lung
-2 lobes:
                                     a.   Upper             apical, anterior, posterior, superior lingular,
inferior lingular
b.  Lower             apical lower, posterior basal, lateral basal,
anterior basal
           -Root of the Lungs:
Made up: bronchi, pulmonary artery & veins, lymph vessels, bronchial vessels & nerves 
Surrounded by tubular sheath of pleura
-Blood Supply of Lungs:
Bronchi & their branches - bronchial arteries (branches of aorta) Bronchial Veins: drain — azygos & hemiazygos vein
         Lymphatic Drainage:
lymph vessels—travel along the bronchi & pulmonary arteries from peripheral towards the hilus or root of the lungs tracheobronchial nodes and bronchomediastinal trunk
 
Nerve Supply:
root of each lung - Pulmonary Plexus
-efferent & afferent autonomic nerves
-formed from bra*bhes of sympathetic trunk
-receives parasympathetic from the vagus nerve
PHYSIOLOGY of RESPIRATION
Process of Respiration: Summary
1. Pulmonary ventilation - inflow & outflow of air between the atmosphere & lung alveoli
2. Diffusion of oxygen & carbon dioxide in the blood
3. Transport of oxygen & carbon dioxide to & from the cells
4. Regulation of ventilation & other facets of respiration
Mechanics of Respiration:
-accomplished by the alternate increase & decrease of the capacity of thoracic cavity
-rate varies: 16-20cycles/min normal resting subjects
-faster in children; slower in the old 

Phases:
a.   Inspiration
Quiet Inspiration:
3 diameters: how they may be increased
1.   Vertical Diameter:
-roof raised; floor lowered
-roof: formed by suprapleural membrane; fixed
-when diaphragm contracts... dome flattened, level of diaphragm lowered
2.  Anteroposterior Diameter:
-if the downward sloping ribs were raised at their sternal ends—AP diameter increased & lowered end of sternum thrusted forward
***by fixing the 1st rib by contraction of the scalene muscles of the neck & 

contracting the intercostals muscles — all the ribs are drawn together & 
raised toward the 1st rib 

3.   Transverse diameter:
-ribs articulate: front: sternum (costal cartilages) back: vertebral column
-since ribs: curved downward & forward around the chest wall (resemble: 

bucket handles)
-if raised (like bucket handles) - transverse diameter
increased 

-because of a fixed 1st rib & raising the other ribs to it by
contracting the intercostals muscles 

Other Factors to consider:
a.   effect of the descent of the diaphragm
b.  tone of muscles of the anterior abdominal wall
-**as diaphragm decent on inspiration... intraabdominal pressure rises —accommodated by reciprocal relaxation of the abdominal wall musculature
-however: point of NO more further abdominal relaxation possible: liver & other upper abdominal viscera acts as a platform that resists further diaphragmatic decent
-on further contraction : central tendon of diaphragm supported from below, & its shortening muscle fibers will assist the intercostals muscle in raising the lower ribs
Other less important muscle that contract on Inspiration:

a. levatores costarum muscles 

b. serratus posterior superior muscles
Forced Inspiration:
All muscles that can raised the ribs is brought into action: including 

a. scalenus anterior & medius 

b. sternocleidomastooid 
Respiratory Distress:
-all muscles engaged become more violent
-scapulae fixed by: trapezius, levator scapulae, rhomboids ——— enabling the serratus anterior & pectoralis minor to pull the ribs
-if upper limb can be supported by grasping a chair or table—the sternal origin of pectoralis muscles can also assist the process
Lung Changes on Inspiration:
a.   root of lung decends & level of trachea! bifurcation lowered
b.   bronchi elongates & dilate; & alveolar capillaries dilate (assisting pulmonary circulation) c.   air drawn into the bronchial tree result of:
(+) atmospheric pressure upper part respiratory tract 

(-) pressure outer surface of the lung brought by increased capacity of the thoracic cavity 

d.   expansion of the lungs... elastic tissue in bronchial walls & CT stretched
e.   as diaphragm decends... costodiaphragmatic recess of pleural cavity opens up... 

expanding the sharp lower edges of the lungs
b. Expiration:
Quiet Expiration
-passive phenomenon
a. elastic recoil of the lungs 

b. relaxation of intercostals muscles & diaphragm 
c. increase in tone of muscles of anterior abdominal wall (forces relaxation of diaphragm upward)
-serratus posterior inferior play a minor role in pulling down the lower ribs
                    Forced Expiration
-active process: by forcible contraction of musculature o anterior abdominal wall
-quadratus lumborum also contracts - pulls down the 12th ribs
-serratus posterior inferior & latissimus dorsi muscles play a minor role
         Lung Changes on Expiration:
a. roots of the lung ascends along with tracheal bifurcation 

b. bronchi shortened & contract 
c. elastic tissue of lungs recoil, lung reduced in size 
d.  with upward movement of diaphragm:
-increasing areas of diaphragmatic & costal parietal pleura come in apposition
-costodiaphragmatic recess - reduced in size 

e. lower margin of lungs—rise to higher level
Respiratory Pressures
Intra-alveolar Pressure
Inspiration: slightly negative with respect to atmospheric pressure
-air flow inward to respiratory passages Normal Expiration slightly positive
-air flow outward
Recoil Tendency of the Lung & the Intrapleural Pressure:
**Lungs have a continual elastic tendency to collapse & therefore to recoil
away from the chest wall
Factors Responsible:
a. presence of many elastic fibers throughtout the lungs 

b. surface tension of fluids lining the alveoli
  
''Surfactant" in the Alveoli
-contain: phospholipid dipalmitoyl lecithin (decreases the surface tension of the fluids lining the alveoli
-absence: lung expansion extremely difficult
**The effect of surface tension in causing collapse of an alveolus becomes very much greater as the diameter of the alveolus decreases.
Law of Laplace: "transalveolar pressure that is require to keep the alveolus expanded is directly proportional to the tension on the alveolar wall (in this instance: surface tension of the fluid), divided by the diameter." Thus: < diameter, > pressure required
                        Stabilizing effect of Surfactant: Alveolus
— alveolus becomes smaller—surfactant becomes more concentrated at the surface of the alveolar lining fluid — surface tension become progressively reduced
— alveolus larger - more thinly—greater surface tension
                   Phenomenon of Interdependence: ensure that alveoli maintain approx equal diameter
-walls of alveoli mutually attached to each other; difficult for 1 alveolus to contract without contracting the other
                   Surfactant: prevents accumulation of edema fluid in the alveoli (pulmonary edema)
** surface tension of the fluid in the alveoli also tends to pull fluid into the alveoli
   Compliance - expansibility of the lungs & thorax
-expressed as the volume increase in the lungs for each unit increase in intra-alveolar pressure
-every time the alveolar pressure increases by 1 cmH2O, lungs expand 130ml
-muscles in the lungs must expend energy not only to expand the lungs BUT also to expand the thoracic cage around the lungs
-Factors that Cause Abnormal Compliance:
a. Deformities of Chest Cage : kyphosis, severe scoliosis 

b. Other restraining conditions
-fibrotic pleurisy or paralyzed or fibrotic muscles
 "Work" of Breathing (Inspiration)
1. Compliance work - that required to expand the lungs against its elastic forces
2. Tissue resistance work - that required to overcome the viscosity of the lung & chest wall structures
3. Airway Resistance - that required to overcome airway resistance during movement of air in the lungs
Pulmonary "Volumes”
-when added together... equal the maximum volume to which the lungs can be expanded
1. Tidal Volume:
-volume of air inspired or expired with each normal breath, about 500ml
2. Inspiratory Reserve Volume
-extra volume of air than can be inspired over & beyond the normal tidal volume, about 3000ml
3. Expiratory Reserve Volume
-amount of air that can still be expired by forceful expiration after the end of a normal tidal expiration
-about 1100ml
4. Residual Volume
-volume of air still remaining in the lungs after the most forceful expiration, averages about 1200ml
Pulmonary "Capacities:"
1. Inspiratory Capacity
-equals TV + IRV, about 3500ml
-amount of air that a person can breathe beginning at the normal expiratory level & distending his lungs to maximum amount
2. Functional Residual Capacity
-equals ERV + RV
-about amount of air remaining in the lungs at the end of normal expiration, about 2300ml
3. Vital Capacity
-equals IRV + TV + ERV or 1C + ERV, about 4600ml
-maximum amount of air that a person can expel from the lungs after filling the lungs to their maximum extent & expiring to the maximum extent
4. Total Lung Capacity
-maximum volume to which the lungs can be expanded with the greatest possible effort
-**Resting Expiratory Level: — relaxed state of the lungs, when all inspiratory muscles are completely relaxed
              -volume of air in the lungs at this level is equal to FRC (2300ml) in young adult
Minute Respiratory Volume
-total amount of new air moved into the respiratory passages each minute
-equal TV x RR
Maximum Expiratory Flow
-when a person expires with progressively increasing force, the expiratory air flow reaches a maximum rate despite still further increase in expiratory force
Forced Expiratory Vital Capacity & Forced Expiratory Volume
-obtained by spirometry
-person 1st inspire maximally to total lung capacity then exhales into the
spirometer with maximum expiratory effort as rapidly & completely possible... total excursion is the forced vital capacity (FVC)
-**major difference in flow rate in which a person can expire occurs within the 1st sec thus... its customary to record the forced expiratory volume during the 1st second (FEV1)
normal person: % of FVC that is expired in the 1st sec (FEV1/FVC%) = 80%
airway obstruction: decreased to only about 47%
Alveolar Ventilation
-rate at which the air is renewed each minute by atmospheric air in the gas exchange areas of the lungs (alveoli, alveolar sacs, alveolar ducts, respiratory bronchioles)
-NOT equal to respiratory volume
Dead Air Space:
· air that goes to fill the respiratory passages with each breath
Functions of the Respiratory Airways:
Functions of the Nose:
a.   air is warmed by the extensive surfaces of the turbinates
b.   air is almost completely humidified even before it passes beyond the
nose 

c.   air is filtered
          Cough Reflex:
-means by which the passageways of the lungs are maintained free of foreign matter
-afferent impulses pass from the respiratory passages mainly through the vagus nerve to the medulla... causing sequence of events
1.   about 2. 5L of air inspired
2.   epiglottis closes... vocal cords shut tightly to entrap the air within the lungs
3.   abdominal muscles contract forcefully, pushing against the diaphragm while other expiratory muscles (internal intercostals) also contract forcefully... increasing pressure in the lungs
4.   vocal cords & epiglottis suddenly open so that air under pressure in the lungs explodes outward... rapidly moving air carries with it any foreign matter that is present in the bronchi or trachea
Sneeze Reflex
-similar to cough reflex but applies to the nasal passageways instead of lower respiratory passages
-afferent impulses pass in the 5th nerve to the medulla where reflex is triggered
***Ciliated, mucus-epithelium — aids in clearing the passages
-cilia beat toward the pharynx... foreign matter, then swallowe

After the alveoli is ventilated with fresh air:
Diffusion :    Oxygen from the alveoli into pulmonary blood Carbon dioxide from pulmonary blood to alveoli
Physics of Diffusion & Gas Pressures:
-diffusion: high to low concentration
-pressure of gases directly proportional to 

a. its concentration 

b. average kinetic energy of molecule 
c. temperature
-Henry's Law:
concentration of dissolved gas in a fluid = pressure x solubility coefficient of the gas
-Factors that affect rate of Diffusion in a fluid 

a. pressure difference 

b. solubility of gas in the fluid 
c. cross-sectional area of the fluid 
d. distance through which the gas must diffuse 
e. molecular weight of the gas 
f. temperature of the fluid
Diffusion of Gases through the Respiratory Membrane  
Layers of Respiratory membrane:
a.   layer of fluid lining the alveolus (with surfactant)
b.   alveolar epithelium
c.   epithelial basement membrane
d.   very thin interstitial space between the alveolar epithelium &
capillary membrane 

e.   capillary basement membrane 

f.   capillary endothelial membrane
-**average thickness 0.5 micron (as little as 0.2micron)
Factors that affect Rate of Gas Diffusion thorough the Respiratory Membrane:
a.   thickness of the membrane
b.   surface area of the membrane
c.   diffusion coefficient of the gas in the substance of the membrane, —that is water
d. pressure difference between 2 sides of the membrane
Ventilation-Perfusion Ratio on Alveolar Gas Concentration
-ratio of ventilation to pulmonary capillary blood flow
-determine the effectiveness of gas exchange across the respiratory membrane
-Zero Gas Exchange:
-Ventilation-perfusion = 0 —means zero alveolar ventilation but still blood flow to alveolar capillaries
-Ventilation-perfusion = infinity — means that there is alveolar ventilation but no blood flow to alveolar capillaries
            Normal Gas Exchange:
-both normal ventilation & normal pulmonary blood flow

Concept of Physiologic Shunt:
-shunted blood: fraction of the venous blood that passes thorough the pulmonary capillaries that does not become oxygenated
-physiologic shunt - total quantitative amount of shunted blood per minute
-* The greater the physiologic shunt, the greater the amount of blood fails to be oxygenated as it passes through the lungs
Concept of Physiologic Dead Space:
-when the ventilation is great, but blood flow is low—more available
oxygen in the alveoli than can be transported from the alveoli to the flowing blood — large portion of ventilation wasted
-ventilation of dead space areas of the lungs also wasted
-**sum of this 2 wasted ventilation (physiologic dead space)
-**when physiologic dead space is very much great... much of the work of ventilation wasted because so much ventilated air never reaches the blood
Transport of Oxygen & Carbon Dioxide in the blood & Body Fluids;
-once oxygen has diffused from the alveoli into the pulmonary blood — it is transported in combination with hemoglobin to tissue capillaries where it is release for use by cells
-transport of O2 & CO2 by the blood depends on: diffusion and movement blood
    -Uptake of O2 by the Pulmonary Blood during Exercise:
-during strenuous exercise — person requires > amount of O2 — increased cardiac output
-however: reduction on the time the blood remains in the capillary — effects on oxygenation:
a. blood remains in contact with alveoli for short period of time 

b. far larger quantities of O2 needed to oxygenate the blood
-Safety Factor: blood still almost completely saturated with O2 when it leaves the pulmonary capillaries because of:
a.   diffusing capacity for oxygen increases about three-fold during exercise.... results from:
1.   increased # of capillaries participating in the diffusion
2. dilatation of both alveoli & capillaries 

b.   during normal pulmonary blood flow the blood becomes
almost saturated with oxygen by the time it has passed through 1/3 of the pulmonary capillary & little additional O2 enters the blood during the latter 2/3 of transit
Reversible Combination of Oxygen with Hemoglobin:
· PO2 high (as in pulmonary capillaries) - O2 binds with hemoglobin 
· PO2 low (as in tissue capillaries) - O2 released from Hemoglobin
O2-Hemoglobin Dissociation Curve
· shows progressive increase in the % of hemoglobin that is bound with O2 as PO2 increases (% saturation of the hemoglobin)
· 1 g of hemoglobin can bind with a maximum of 1.34 ml of oxygen
Shift to Right:
1.   increased hydrogen ion
2.   increased CO2 concentration
3.   increased blood temperature
4.   increased in 2,3-diphosphoglycerate
                     Shift to Left: presence of large quantities of fetal hemoglobin
Metabolic Use ofO2 by the Cells:
· rate of O2 utilization by the cells is controlled by the rate of energy expenditure within the cells - that is, by the rate of at which ADP is formed from ATP (adenosine triphosphate) - and not by the availability of oxygen to the cells
Transport ofCO2 in the Blood
1.   CO2 in the dissolved state = 7%
2.   CO2 in the form of bicarbonate ion = 70%
Dissolved CO2 in the blood react with water to form carbonic acid 

Inside the RBC carbonic anhydrase catalyzes the reaction between
CO2 & water
Fraction of carbonic acid formed in RBC dissociates in hydrogen & bicarbonate ions
hydrogen ions combine with hemoglobin in RBC bicarbonate ions diffuse into plasma while chloride ions diffuse into the RBC to take its place (chloride shift)
3.   CO2 in combination with Hemoglobin & Plasma Proteins = 23% (Carbaminohemoglobin)
Regulation of Respiration: Respiratory Centers
-dispersed groups of neurons located bilaterally in the reticular substance of medulla oblongata &pons
         -Three Main Areas:
1.   Inspiratory Area - dorsal medullary group of neurons
-plays a fundamental role in control of respiration
-generates basic rhythm of respiration
2.   Expiratory Area-ventral respiratory group of neurons
-when stimulated excites expiratory muscles
3.   Pneumotaxic area - area in the pons that help control respiratory rate
-helps turns off the inspiratory signal before the lungs become to full of air (limits inspiration)
          -Hering-Breuer Reflex:
Stretch receptors: located in the walls of brochi & bronchioles throughout the lung
Transmit signals through the vagi into the inspiratory center when overstretched
When lungs become overly inflated, the stretch receptors activate an appropriate feedback response to limit inspiration
         Chemical Control of Respiration:
Excess CO2 & Hydrogen ions
-direct excitatory effects on respiratory centers... causing greatly increased strength of both the inspiratory & expiratory signals to the respiratory muscles 

-effect: increase ventilation (elimination of CO2 from blood) & removes hydrogen ions from the blood because of decreased blood carbonic acid
Oxygen: no significant effect on the respiratory center of the brain in controlling respiration
-acts entirely on peripheral chemoreceptors located in the carotid & aortic bodies — an these in turn transmit appropriate neuronal signals to the respiratory center for control of respiration
Defenses of the Respiratory System

· Warming of air in the act of breathing

· The nose effectively filters the foreign particles

· Epiglottis acts as trapdoor to prevent aspiration

· Epithelial layer of the air passages is lined with ciliated cells and mucus blanket

· Macrophages are present in the alveolar walls

· Sneeze and cough reflexes

FACTORS AFFECTING RESPIRATORY FUNCTIONS

1. AGE

· Full lung inflation occurs at 2 weeks after birth

· Infants have more rapid respiratory rate. They have primary respiratory activity that is abdominal

· Changes of aging affect the breathing pattern. These include loss of elasticity, decreased reflex/cilia action, fragile mucous membrane, osteoporosis, decreased immune system and gastro-esophageal reflux.

2. ENVIRONMENT

· Altitude, heat, cold, air pollution affect oxygenation.

3. LIFESTYLE

· Physical exercise increases the rate and depth of respiration

· Sedentary lifestyle will cause decreased alveolar expansion

· Certain occupation can affect respiratory function.

· Smokers arte prone to develop COPD

4. HEALTH STATUS

· Healthy persons have intact respiratory functions

· Diseases of the lungs affect oxygenation. People with chronic illnesses often have muscle wasting and poor muscle tone. Cardiac diseases make the body compromised because of fluid overload. 

5. MEDICATIONS

· Sedatives, Hypnotics, tranquilizers, barbiturates and narcotics greatly depress respiratory drive.

6. STRESS

· Physiologic and Psychological responses to stress can affect respiration. 

· Hyperventilation, lightheadedness, numbness and tingling sensation may result.

· There are hormonal responses such as increased epinephrine and steroids.

7. PREGNANCY

· During the last trimester, the fetus and amniotic sac grow large enough to displace the diaphragm upward. The mother’s respiratory rate becomes faster and the breath becomes shallower. 

NORMAL BREATHING PATTERN

· The normal breathing pattern is smooth, even and regular
· A description of the patient’s breathing pattern should include information about the rater, rhythm, effort and character.
· Normal quiet breathing at rest occurs at the rate of 12 to 21 breaths per minute in adult.
· The rhythm is steady. All breaths are evenly spaced, with an equal interval between each breath. Exhalation is normally TWICE as long as inspiration.
· Each breath is about the same “size”. The chest of the normal adult who is breathing will be seen to rise and fall the same amount from breath to breath.
· Normal breathing is nearly effortless. Little muscular work is required to move air through the lungs. No sounds are associated with it.
DEVIATIONS FROM THE NORMAL RESPIRATORY FUNCTION


For effective respiration, all parts of the respiratory system must be in good working order. The lungs must have enough functional alveoli, the epithelium must be intact, and the gas exchange units must have enough blood flowing through the capillaries so that gas exchange can take place. Respiratory function can be altered by conditions that affect one of the following: the movement of air in and out of the lungs, The O2 and CO2 diffusion, and the O2 and CO2 transport.

1. HYPOXIA

· A condition of insufficient oxygen in the lungs and the body. 

· Signs of Hypoxia may be the following: Tachycardia, Tachypnea, Dyspnea, Restlessness, Light-headedness, Flaring of nostrils, Intercostal retractions, changes in sensorium and Cyanosis.

2. HYPOVENTILATION

· Inadequate alveolar ventilation, which can lead to hypoxia. When CO2 accumulates in the blood, there is HYPERCARBIA.

3. HYPOXEMIA

· Reduced oxygen in the blood characterized by a low partial pressure of O2 or low hemoglobin saturation.

4. CYANOSIS

· Bluish discoloration of the skin, nail beds and mucus membrane due to reduced hemoglobin-oxygen saturation. There must be about 5 grams or more of unoxygenated blood per 100 ml for this to manifest externally.

5. ALTERED BREATHING PATTERNS

· Breathing patterns refer to the rate, volume, rhythm and relative ease or effort of respiration.

· EUPNEA- normal respiration which is quiet and effortless

· TACHYPNEA- rapid breathing, more than 21 breaths per minute

· BRADYPNEA- abnormally slow respiration (less than 12)

· APNEA- cessation of breathing

· HYPERVENTILATION-increased in the movement of air into and out of the lungs.

· KUSSMAUL’S BREATHING- Deep and rapid respiration seen in metabolic acidosis

· CHEYNE-STOKES Respiration- Marked rhythmic waxing and waning of respiration from very deep to very shallow breathing and temporary apnea. Usually seen in cases of CHF, increased ICP and drug overdose.

· BIOT’S respiration- Shallow breaths interrupted by apnea, seen in patients with CNS disorders.

· ORTHOPNEA- inability to breathe in a supine position.

· DYSPNEA- difficulty or uncomfortable breathing.

6. OBSTRUCTED AIRWAY

· Upper airway obstruction involves the nose, pharynx and larynx. The most common clinical cause is the tongue!

· Lower airway obstruction involves the trachea, bronchi and lungs.

· Partial obstruction is manifested as low pitched snoring ( upper airway)

· Complete Obstruction is manifested as extreme inspiratory effort with no chest movement.

· STRIDOR- a harsh, high-pitched sound heard during inspiration.

7. RESTRICTED LUNG MOVEMENT

· Stiffer lungs tend to shrivel and the alveoli collapse (atelectasis)

· Lung tissues may swell and inflame 

· Respiratory muscles may be injured

· Less oxygen is available to the blood for the tissue

8. VENTILATION-PERFUSION MISMATCH

· Gas exchange across the alveolar-capillary membrane is influenced by Ventilation-Perfusion mismatching, (V/Q mismatch)

· Because of gravity, certain zones of the lungs may have better ventilation or perfusion than others at any given time.

· Vasoconstriction and bronchoconstriction may be needed to better match ventilation to perfusion or vice-versa.

· When mismatching occurs, some alveolar regions will be well ventilated but poorly perfused (a condition known as DEADSPACE), while others may be well perfused but poorly ventilated (known as SHUNTING)

MANIFESTATIONS OF ALTERED FUNCTION

1. COUGH

· A reflex response to irritation in the airways. The primary function is to help clear offending substances from the airways. It serves as a warning signal that there may be a harmful stimulus in the respiratory tract. 

2. SPUTUM PRODUCTION

· Secretions from the respiratory tract

3. SHORTNESS OF BREATH

· Dyspnea- a subjective feeling of uncomfortable respiration.  

4. CHEST PAIN

5. CYANOSIS

· Bluish discoloration of the skin caused by a decrease in blood oxygen saturation. Peripheral cyanosis occurs because the blood vessels in the extremities especially the fingertips constrict. But when the cyanosis is seen around the face and inside the mouth, this is called central cyanosis and most likely indicates a serious problem. 

6. CLUBBING

· Unusual phenomenon thought to occur due to long-term hypoxia causing altered local blood flow to the fingertips affecting tissue growth. 

7. ENGORGED NECK VEIN

· Conditions that may cause blood to back up into the large neck vein can cause distention. 

8. ABNORMAL BREATH SOUNDS/ADVENTITIOUS BREATH SOUNDS

· Fine crackles- a dry, high pitched crackling, popping sound, of short duration, predominantly heard in inspiration. Sound is produced similar to rolling hair between fingers. Heard in COPD, CHF, Pneumonia, Pulmonary fibrosis

· Coarse crackles- Moist, low-pitched crackling, gurgling sound, of long duration predominantly in inspiration. Present in Pneumonia, pulmonary edema, bronchitis and atelectasis.

· Sonorous wheeze- low-pitched, snoring sound predominantly in expiration, heard in asthma, bronchitis and foreign body obstruction

· Sibilant wheeze- a high-pitched, musical sound predominantly in expiration, present in conditions like asthma, chronic bronchitis, emphysema, tumor and foreign body obstruction

· Friction rub- a creaking, grating sound heard both on inspiration and expiration, present in conditions like pleurisy, tuberculosis, lung abscess

· Stridor- a crowing sound heard predominantly on inspiration, present in conditions like croup, foreign body obstruction and large airway tumors.

RESPONSES TO REDUCED OXYGENATION

When oxygen delivery is inadequate to meet the body’s needs, various responses to this deficit can be expected.

1. INCREASED OXYGEN EXTRACTION

· Cells extract more O2 from the arterial blood more than normal

2. ANAEROBIC METABOLISM

· Alternate metabolic pathways which do not utilize oxygen are mobilized

· Brain cells cannot tolerate prolonged anaerobic metabolism

· ATP yield is less than aerobic metabolism

· Accumulation of lactic acid and release of cell damaging enzymes can result from prolonged anaerobic metabolism

3. TISSUE ISCHEMIA AND CELL DEATH

· Cell membrane integrity is impaired due to lack of ATP

· Cellular organelles are damaged

· Swelling and cell breakdown will eventuate

4. CARBON DIOXIDE RETENTION

· This is due to inadequate gas exchange in the lungs, CO2 remains in the blood, increasing its concentration

PROMOTIVE AND PREVENTIVE NURSING CARE MANAGEMENT OF THE RESPIRATORY SYSTEM

APPLYING THE NURSING PROCESS 

ASSESSMENT


Information from the assessment enables the nurse to identify potential or actual nursing diagnosis to help individualize nursing care. Although it is essential to gather facts from the patient, the person who is severely dyspneic may be unable to respond fully to the series of questions from the nurse. Therefore, the nurse must be sensitive to the patient’s ability to answer questions. This assessment process includes Nursing History, Physical Assessment and Review of Relevant Diagnostic tests. The nurse gathers information from the patient, listens to the breath sounds, interprets laboratory examination and makes important observations to determine the effectiveness of the patient’s breathing.

Nursing History:

· Relevant data in the history which focuses on the respiratory system include current and past respiratory disorders, lifestyle, presence of cough, pain, medications for breathing and assessment of risk factors.

· Interview questions help identify current or potential health deviations, actions performed by the patient for meeting respiratory needs and the effects of such actions, contributing factors, the use of any aids and the effects on the patient’s lifestyle. 

Physical Examination

· The techniques of Inspection, Palpation, Percussion and Auscultation are employed.

· The rate, rhythm, depth and quality of respiration are observed.

· Note for the color, consistency, and amount of sputum

· INSPECTION: an essential observation is the rate and pattern of respiration. The respiratory rate is significant because a steady amount of air must enter and leave the lungs every minute to ensure proper level of oxygen. The nurse must count the respiratory rate after assessing the pulse, making sure that the patient is unaware of the observation. The nurse should describe the patient’s effort of breathing, color of skin, cyanosis, chest deformities and masses. The chest is normally slightly convex, with no sternal depression. The antero-posterior diameter should be LESS than the transverse diameter. 

· PALPATION: the hands are used to assess abnormalities such as swelling or tenderness. The extent of thoracic expansion is also done during palpation. Palpate the trachea on its normal position. Measure the respiratory excursion by placing your hands on the patients’ posterior thorax at the 10th rib, with both thumbs almost touching the vertebrae. Ask the patient to take a few deep breaths and watch the movement of the hands. The thumb should move 5 to 8 cm symmetrically t maximal inspiration. Assess tactile fremitus by placing the palm of your hands tot eh chest wall and ask patient to say “ninety nine”. You must feel for equal vibrations bilaterally. 

· PERCUSSION: tapping on different areas of the chest with the fingertips produces characteristic sounds. The nurse will do percussion symmetrically and should determine that the percussion note normally is resonant.

· AUSCULTATION: Listening to breath sounds with a stethoscope provides vital information. The nurse should be able to hear air moving in all lung fields. Breath sounds should be equally loud on both sides of the chest. Absent breath sound may indicate obstruction. Normal breathing should make a soft rustling sound. The following are adventitious or abnormal breath sounds: 

	Sound
	Cause

	Crackles/Rales
	Air passing through fluid or mucus

	Rhonchi
	Air passing through narrowed air passageway as a result of thick secretions, swelling, tumor

	Wheeze
	Air passing through a constricted bronchus/ bronchioles as a result of secretions, swelling

	Friction rub
	Rubbing together of inflamed pleural surfaces


Diagnostic Tests

· Various studies are employed to assess respiratory status, function and oxygenation.

· Sputum specimens and throat swabs are subjected to Culture and Susceptibility testing. Thoracentesis can be performed to obtain pleural fluid for analysis

· Chest X ray is a basic test to assess lung structure and chest structure.

· Other tests can be utilized such as Ventilation scan, CT and MRI.

· Visualization procedures such laryngoscopy and bronchoscopy are employed to visualized the structures with the use of tubes and optical instruments.

· ABG is an important diagnostic procedure to determine the oxygenation status of the blood. Normal values that should be committed to memory are the following- pH= 7.35-7.45; PCO2= 35-45 mmHg; HCO3- = 22-26 mEq/L; PaO2= 80-100 mmHg and SaO2= 96-98%
· Pulmonary function tests measure the lung volume and capacity. A machine is utilized where the patient breathes. This is a painless procedure.

DIAGNOSIS
 
People with respiratory dysfunction display many problems and have the potential to develop many others. After the nurse completed the assessment and data examined, she concludes either there is an actual or potential respiratory problem that is amenable to independent or interdependent nursing actions. The following Nursing Diagnosis can be utilized for clients with Oxygenation problems.

1. Ineffective Airway Clearance

2. Ineffective Breathing Pattern

3. Impaired Gas Exchange

4. Activity Intolerance

5. Ineffective tissue perfusion

6. Disturbed sleep pattern

7. Acute pain

8. Anxiety

Common related factors for these diagnoses are: inability to maintain proper position, pain or fear of pain, viscous secretions, fatigue, decreased level of consciousness, lack of knowledge, smoking, allergy, mechanical obstruction, medications and decreased lung elasticity. 

PLANNING

· Patient goals differ substantially depending on the prognosis. For the healthy person, the goals will probably be to prevent respiratory problems and learn good pulmonary hygiene. For the patient with an acute problem, the goal will be to recover form the respiratory problem without any residual respiratory complications. Goals for chronic respiratory patient focus on the patient’s ability to live within limitations imposed by the disease and to accept changes in lifestyle and self-concept. For the terminally ill, the goals should be to maintain adequate comfort and to accept impending death.   

· The Overall goals for a client with oxygenation problems are to:

1. Maintain patent airway

2. Improve comfort and ease of breathing

3. Maintain or improve pulmonary ventilation and oxygenation

4. Demonstrate improved gas exchanges

5. Improve ability to participate in physical activities

6. Prevent risks associated with oxygenation problems such as skin and tissue breakdown, syncope, acid-base imbalance, and feelings of hopelessness and social isolation.

7. Maintain normal range of vital signs

8. Demonstrate knowledge regarding prevention of respiratory dysfunction.

9. Mobilize pulmonary secretions and effectively cope with changes in self-concept and lifestyle. 

IMPLEMENTATION


The nurse plays a central role in educating patients with respiratory dysfunctions well as preventing and treating this problem. Interventions are aimed at restoring, maintaining and promoting respiratory health. The nurse can become involved in hospital or community activities that promote healthy respiratory system. She can use a number of therapies like adequate hydration, positioning, ambulation, aerosol therapy, coughing/deep breathing, chest physiotherapy, management of artificial airways and suctioning. 

1. Promoting Oxygenation

· Positioning the client to allow for maximum chest expansion

· Encouraging or providing frequent changes in position- usually Q2H

· Encouraging ambulation

· Giving pain medications before deep breathing and coughing

2. Deep breathing and coughing exercises

· These measures allow for the removal of secretions from the airway.

· Breathing exercises are frequently indicated for the clients with restricted chest expansion such as COPD and post-thoracic surgical patients.

· Examples of breathing exercises include huffing, abdominal/diaphragmatic breathing and pursed-lip breathing.

· Abdominal breathing permits deep full breaths with little effort

· Pursed-lip breathing helps the client develop control over breathing.

3. Hydration

· This maintains the moisture of the respiratory mucous membrane and this increases the mobility of mucus in the respiratory tract. 

· Increased fluid intake as tolerated

· Milk should be avoided as it increases the viscosity of secretions. 

· Use of humidifiers that add water vapor to inspired air

· Use of nebulizers or aerosol therapy. Aerosol is a suspension of microscopic liquid particles in the air given to:

· Add humidity to certain oxygen delivery systems

· Hydrate thick sputum

· Relax bronchioles constricted by spasms

· Administer anti-inflammatory drugs or asthma preparations

· Deliver antibiotics to the lungs to fight infection

4. Positioning and Ambulation

· Ambulation and the ability to change position frequently are two natural means for keeping the lungs open and clear of secretions. Movements help shift respiratory secretions in the airway. Mucus tends to pool in the lungs of people who cannot move around. 

· The nurse should change the position every 2 hours. Whenever possible, each patient must be helped to increase exercise tolerance by encouraging independence. Portable oxygen may be carried during ambulation if warranted.  

5. Pursed-lip breathing

· This is a special measure to be used along with deep breathing. Patients with COPD should be taught this technique to aid in the release of trapped air from the obstructed airways. 

· To perform this, the patient inhales deeply, holds the breath for a moment, and then exhales slowly through lips that are held almost closed. By pushing the air against the small orifice made by the pursed lips, pressure is created back through the airways. This back pressure effect pushes the airways open through-out exhalation. This allows more air to escape during exhalation and helps to prevent air trapping. 

6. Respiratory medications

· Bronchodilators, anti-inflammatory drugs, expectorants. mucolytics and cough suppressants may be used to treat respiratory problems

7. Incentive Spirometry

· This operates on the principle that spontaneous sustained maximal inspiration is most beneficial to the lungs and has virtually no adverse effects. The incentive spirometer measures roughly the inspired volume and offers the “incentive” of measuring progress. The patient INHALES steadily and deeply, causing the bellows to deflate and rise as air is evacuated from the bellows. The objective is to motivate the patient to INHALE more deeply each time the device is used. 

· Use of incentive spirometers to measure the flow of air through the mouthpiece with the aim to 

· a. improve pulmonary ventilation

· b. counteract the effects of anesthesia or hypoventilation

· c. loosen respiratory secretions

· d. facilitate respiratory gaseous exchange

· e. expand collapsed alveoli

8. Use of Percussion, Vibration and Postural Drainage: Chest Physiotherapy

· These are DEPENDENT nursing actions performed with a physician’s order.

· Chest physiotherapy is based on the fact that mucus can be knocked or shaken form the walls of the airways and helped to drain from the lungs. 

· Percussion is forceful striking of the skin with cupped hands which can mechanically dislodge tenacious secretions from the bronchial walls. It produces a wave of energy that is transmitted through the chest wall to the mucus-coated bronchioles. The chest is struck rhythmically with cupped hands over the area where secretions are located. Percussion is avoided over the breasts, sternum, spinal column and kidneys.

· Vibration is a series of vigorous quivering produced by hands that are placed flat against the chest wall. This is used AFTER percussion to increase the turbulence of the exhaled air and loosen thick secretions. The nurse’s hands are used like jackhammer, placed on patient’s chest and are rapidly or vigorously shaken during the patients’ exhalation. This may help dislodge the secretions and may stimulate cough.

· Postural drainage is the drainage by gravity of secretions from various lung segments using a variety of positions that drains the specific altered lung segments. By placing a mucus-filled portion of the lungs higher than the rest of the lungs, the mucus in that portion is given a down hill course on which to slide. The mucus enters the larger airways and is then more easily removed by cough or suctioning. Nebulization may be given BEFORE postural drainage to loosen secretions. The BEST times are BEFORE breakfast, BEFORE lunch, in the late afternoon, and BEFORE bedtime.

· The usual PVD SEQUENCE is as follows- POSITIONING, Percussion, Vibration, and removal of secretions by SUCTIONING or Coughing followed lastly by oral hygiene 

9. Oxygen therapy

· Use of cannula, face mask and venturi mask

· Oxygen therapy is used primarily to reverse hypoxia. This action helps to accomplish these goals: improved tissue oxygenation, decreased work of breathing in dyspneic patients and decreased work of the heart in patients with cardiac problems

· Oxygen is prescribed in terms of liters per minute (flow) and percent (FiO2) A general rule for safe O2 administration is to use the lowest level of O2 possible to attain the acceptable FiO2. Because 02 is drying to the mucosa, a humidification system is always used.

· Oxygen delivery systems can be via nasal cannula widely used because of its comfort, ease of use, ease of mobility, and it can handle form 1 to 6 liters per minute flow. The venture mask can be used if precise, low concentration delivery is required. When a higher concentration is required, a simple mask is utilized. Pediatric delivery systems include the use of incubators, hoods and tents. 

10. Use of Artificial Airways

· These artificial airways are inserted to maintain patent air passages for clients whose airway have become or may become obstructed. These are devices that provide a more direct route to the lungs than the natural airway. 

· Oropharyngeal airway (used only on clients with impaired sensorium), Nasopharyngeal airways (used in alert patients) and Endotracheal tubes

(For clients undergoing anesthesia procedures and when mechanical ventilators are necessary). Tracheostomy is an artificial airway in which a plastic tube is surgically inserted just below the larynx into the trachea, bypassing the mouth and upper airway. The surgical procedure is called tracheotomy and the resultant airway is tracheostomy. Meticulous care of the stoma is necessary to keep it free from infection. Sterile techniques should be used when administering care. 

11. Suctioning

· This is a mechanical aspiration of the airways involving the use of a catheter inserted through the nose, mouth or tracheal tube. The catheter is attached to a portable or wall unit SUCTION machine. Secretions are drawn up by a vacuum. When this is properly performed, suctioning can greatly improve the airflow into the lungs. The nurse assesses the indication for suctioning. Because it can cause hypoxia since O2 is extracted along with the secretions, the patient must first be hyperventilated with 100% O2 before each suction attempt. The conscious patient is usually positioned on semi-fowler while the unconscious is positioned lateral.  The usual suction pressure is between 80 to 120 mmHg (adults) or 60-80 mmHg (infants). The usual duration of suction per insertion of the catheter should be no longer than 15 seconds (5-10 seconds). The catheter for use are French 12-18 (adult), French 8-10 (child) and French 5-8 (infants). The length is measures from the tip of the nose to the earlobe or about 13 cm (5 inches) for adults. Allow 20-30 seconds interval between each suction. 

12. Care of patients with chest tubes and drainage systems

· Assess the patient’s respiratory status, VS, breath sounds. Monitor for any changes

· Observe the dressing round the chest tube

· Check that the drainage tube has no dependent loops or kinks. All connections should be secured with tape

· Keep drainage bottle below the chest level

· Prepare two padded clamp, Vaseline gauze pads and sterile bottle with water at bedside.

· Measure drainage output at the start and end of each shift.

· Monitor for the proper functioning of the drainage system: Intermittent bubbling with oscillations on the water seal bottle and continuous gentle bubbling on the suction control bottle

· Assist patient to maintain high fowler’s position to promote drainage. Encourage coughing and deep breathing exercises.

13. Assists in emergency interventions like removal of airway obstruction (by Heimlich maneuver), and initiating CPR

EVALUATION

· Nurses must collect data to evaluate the effectiveness of interventions. The nurse works with the patient to develop goals. 

IN SUMMARY

· The primary functions of breathing are the delivery of oxygen to the blood, the removal of carbon dioxide from the blood, and the maintenance of acid-base balance

· Respiration is the process of gas exchange between the individual and the environment

· The respiratory system contributes to the effective respiration through pulmonary ventilation (the movement of air between the atmosphere and the lungs) and the diffusion of oxygen and carbon dioxide across the pulmonary membrane.

· Alveoli and the capillaries that surround them form the respiratory membrane, where gas exchange between the lungs and the blood occurs

· Effective pulmonary ventilation or breathing requires clear airways, an intact central nervous system and respiratory center, an intact thoracic cavity and musculature, and adequate pulmonary compliance and recoil.

· Gas exchange occurs by diffusion, as gas molecules move from an area of higher concentration to a lower concentration. At the respiratory membrane, oxygen moves from alveolus into the blood, while carbon dioxide moves from the blood to the alveolus

· Most oxygen is carried to the tissues, loosely combined with hemoglobin in RBC

· Breathing is normally almost effortless, but the work of breathing increases when the airways are obstructed by inflammation and excessive mucus production

· Respiratory rates are normally highest in neonates gradually slowing to adult ranges

· Aging affects the respiratory system. The chest wall becomes more rigid and lungs less elastic

· Smoking is the single most important factor affecting pulmonary health.

· Other factors affecting oxygenation include the environment, lifestyle, health status, narcotic analgesics, and stress and coping

· Hypoxia, insufficient oxygen in the tissues, can result from impaired ventilation, or diffusion, or from impaired oxygen transportation to the tissues because of anemia or decreased cardiac output

· Normal respirations are quiet and unlabored: altered respiratory patterns include tachypnea, bradypnea, hyperventilation, hypoventilation and dyspnea.

· Airway obstruction interferes with ventilation. Incomplete airway obstruction may be manifested as low-pitched snoring sound, stridor and abnormal breath sounds. Extreme inspiratory effort with no chest movement indicates complete upper airway obstruction.

· The nursing history includes questioning about current or past respiratory problems, lifestyles, etcetera

·  Physical assessment should include a general assessment and specific respiratory examination

· Diagnostic tests that may be performed to assess oxygenation are sputum and throat culture, ABGs, PFT, and visualization procedures like CXR, lung scans, laryngoscopy and bronchoscopy

· Nursing diagnoses with problems of oxygenation include Ineffective Airway Clearance, Ineffective Breathing Pattern, Impaired Gas Exchange and Activity intolerance

· The nurse teaches the clients about home care activities to maintain airway and promote healthy breathing.

· Nursing care related to oxygenation focuses on maintaining a patent airway, promoting effective ventilation, promoting optimal circulation/perfusion and meeting the clients’ learning, nutritional, activity and sleep needs.

· Nursing interventions to promote oxygenation include deep breathing exercises, PVD, hydration, medications, incentive spirometry, suctioning, oxygen therapy, artificial airways, and monitoring chest drainage systems.

· The effectiveness of nursing interventions is evaluated by using the goals and desired outcomes identified in the planning stage of the nursing process. If the goal is not met, the nurse asks pertinent questions to assess the reason for not meeting the goal.

· Discharge planning for the patients must be individualized. 

The ABC of ABG

1. The pH is the first value that you must look at:




Normal 7.35-7.45




If pH is 7.46 and above ( ALKALOSIS is the problem




If pH is 7.34 and below ( ACIDOSIS is the problem

2. Second, look at the pCO2




Normal is 35-45 mmHg




If more than 45 (46 and above)( Carbon Dioxide is 



retained in the body

If less than 35 (34 and below)( Carbon dioxide is exhaled more

3. Try to determine the relationship of the pH and pCO2 to determine compatibility and respiratory problem

 If pH is less than 7.35 (ACIDOSIS) and pCO2 is greater than 45, retained carbon dioxide is causing the problem 




(RESPIRATORY ACIDOSIS


If ph is greater than 7.45 (ALKALOSIS) and pCO2 is less than 35, 

excess excretion or lack of carbon dioxide in the body is causing 

the problem( RESPIRATORY ALKALOSIS

4. Third, look at the HCO3 (Bicarbonate)



Normal is 22-26 mEq/L

If the HCO3 is less than 22, bicarbonate is less or the level is lower 


than normal (METABOLIC problem 

If HCO3 is more than 26, bicarbonate is retained in the body more than the normal level( METABOLIC problem    

5. Determine now the relationship of pH and Bicarbonate with the use of base excess

If pH is less than 7.35 (ACIDOSIS) and Bicarbonate is less than 22 and the base Excess is (-) 2 Meq/L, this low bicarbonate is causing 


the problem( METABOLIC ACIDOSIS

If the pH is greater than 7.45 (ALKALOSIS) and bicarbonate is 

more than 26, and the base excess is (+) 2, this high bicarbonate is causing the problem( METABOLIC ALKALOSIS

6. Determine the evidence of compensation

A. In respiratory acidosis, the kidneys will respond by retaining or producing bicarbonate to minimize the acidosis. Bicarbonate is expected to be more than 26 if there is renal compensation

B. In respiratory alkalosis, the kidney will respond by excreting bicarbonate to minimize alkalosis, bicarbonate is expected to be below 22 if there is renal compensation

C. In metabolic acidosis, the lungs respond by blowing off carbon dioxide to minimize the acidosis, thus pCO2 is expected to be below 35 if there is respiratory compensation

D. In metabolic alkalosis, the lungs compensate by retaining carbon dioxide to minimize the alkalosis, thus pCO2 is expected to be more than 45 if there is respiratory compensation

