Respiratory System (Med-Surg)
Diffusion --- process by which oxygen and carbon dioxide are exchanged at the alveolar-capillary membrane 
Pulmonary perfusion --- the actual blood flow through the pulmonary circulation 
Respiratory system --- controlled by the medulla oblongata and pons

Dyspnea: the sensation of not receiving enough air; shortness of breath 
· Sudden dyspnea in a healthy person may include:
· Pneumothorax (air in the pleural space)
· Acute respiratory obstruction 
· ARDS 
· Sudden dyspnea in immobilized patients include:
· Pulmonary embolism 
· Orthopnea --- inability to breathe unless sitting or standing. May be found in patients with heart disease or those with COPD
· Dyspnea with an expiratory wheeze occurs in patients with COPD
· Relief measures of dyspnea:
· Place patient in a high-fowlers position or in the tripod position 
· Purse-lip breathing 
· Administration of oxygen 
· Benzodiazepines (anti-anxiety agents)
· Bronchodilators 
Cough: 
· May be caused from pulmonary disease, ACE inhibitor use, smoking, postnasal drip, and gastroesophageal reflux disease (GERD) --- use antitussives 
Sputum production:
· Purulent sputum (thick yellow, green)  bacterial infection, bronchitis, or pneumonia 
· Rust-colored sputum  pneumococcal pneumonia 
· Frothy white or pink sputum  pulmonary edema or pulmonary effusion
· Hemoptysis: bloody sputum  CHF, pulmonary edema, or TB

Clubbing of the fingers  results from chronic hypoxia due to COPD 
Cyanosis  bluish discoloration of the skin, is a late indicator of hypoxia (unoxygenated hemoglobin in the blood)
·  Central cyanosis --- tongue and lips and is often associated with clubbing of the fingers and toes  indicates inadequate oxygenation in the blood
· Peripheral cyanosis --- nail beds; results from vasoconstriction or diminished blood flow in the distal extremities 
Chest configuration: normally the ratio of the anterior-posterior diameter to the lateral diameter is 1:2
· Barrel chest  occurs as a result of hyperinflation of the alveoli as with emphysema (COPD). The anterior-posterior diameter to the lateral diameter is now 1:1  making a more round-barrel chest appearance 
Crepitus: air bubbles present in the subcutaneous tissues. 
· Upon palpation --- the sensation of bubbles underneath the fingers can be felt along with crackling can be heard
· Associated with pneumothorax, trauma  fractured rib piercing the lung, surgical wound, or gas gangrene 
Crackles (rales): congestion; fluid in the airways or alveoli
· Pulmonary edema, pulmonary effusion, pneumonia, bronchitis 
· Pleural friction rub --- involves a harsh crackling sound from inflammation of the pleural surfaces 
· Deep breathing and coughing, incentive spirometer 
Wheezing: turbulent airflow through narrowed bronchial airways
· Asthma, chronic bronchitis 
· Stridor --- high-pitched, harsh inspiratory wheeze associated with partial obstruction of the larynx or trachea  demands immediate attention 
· Can give epinephrine or albuterol 
Arterial blood gas (ABG):
· PaO2 --- arterial oxygen 
· PaCO2 --- arterial carbon dioxide 
· pH (7.35 – 7.45)
· the ability of the kidneys to reabsorb or excrete bicarbonate ions to maintain normal body pH 
·  Obtained through an arterial puncture in the brachial, radial, or femoral artery. 
· Before obtaining an ABG from the radial artery, it is necessary to test the patency of the ulnar artery by performing the Allen’s Test

Sputum studies:
· After taking a few deep breaths, the patient coughs forcefully and expectorates into a sterile container 
·  Sputum specimen must be delivered to the lab within 2 hours 

Rhinitis:
· Inflammation and irritation of the of the mucous membranes of the nose
· May be caused by environmental factors (temp or humidity), odors, foods, infections, age, systemic disease, drugs (cocaine), and OTC nasal decongestants 
· Most common cause of nonallergic rhinitis  the common cold (rhinoviruses)
· Risk factors:
· Highly contagious --- viral rhinitis can occur at anytime of the year but it is more severe in September, January, and the end of April  
· Manifestations:
· Rhinirrhea --- excessive nasal drainage, runny nose, nasal congestion, nasal discharge, sneezing, and pruritus of the nose, roof of mouth, throat, eyes, and ears
· Headache may occur with sinusitis 
· Viral rhinitis may present with sore throat, malaise, low fever, chills, and muscle aches
· Management:
· Acetaminophen or Aspirin and other NSAIDs for aches, pain, and fever
· Antihistamines, decongestants, antitussives, and expectorants 
· Prolonged use of Nasal decongestants can cause rebound congestion (no longer than 3-5 days)
· With bacterial infection  antibiotics
· Adequate fluid intake, rest, prevent chilling, gargle with warm water for a sore throat 

Rhinosinusitis:
· Inflammation involving the paranasal sinuses and nasal cavity 
· Can be viral or bacterial 
· Risk factors:
· Exposure to paint, sawdust, and chemicals may result in chronic inflammation of nasal passageways
· If the nasal drainage is obstructed by inflamed turbinates, enlarged andenoids, spurs, or nasal polyps  a sinus infection may occur, causing purulent discharge  
· Manifestations:
· Acute bacterial Rhinosinusitis
· Purulent discharge, nasal obstruction, congestion, stuffiness, pain, pressure, or sense of fullness in periorbital region 
· Symptoms occurs for 10 days or more
· Acute viral Rhinosinusitis
· Same symptoms of bacterial Rhinosinusitis but occur for less than 10 days 
· Hyposmia --- decreased sense of smell 
· Management:
· Increase fluids, steam inhalation, saline irrigation, elevated head when sleeping, avoid caffeine and alcohol (leads to dehydration), nasal spray or decongestants, antibiotics for prolonged bacterial Rhinosinusitis, antihistamins, and nasal corticosteroids

Pharyngitis:
· Sudden inflammation of the pharynx involving the back portion of the tongue, soft palate, and tonsils  
· In most cases it is caused by viral infections
· Manifestations:
· Red pharyngeal membrane and tonsils, creamy exudates on tonsillar pillars, enlarged and tender cervical lymph nodes, NO cough, fever greater than 100.4, malaise, and sore throat 
· Obtain a rapid strep test and strep culture 
· Management:
· Viral pharyngitis is treated with supportive measures (treating the symptoms)
· If a bacterial cause is suspected  penicillin is usually given for 24 hrs
Laryngitis:
· Inflammation of the larynx 
· Can occur as a result of voice abuse or exposure to dust, chemicals, smoke, and other pollutants or a virus (common in the winter and easily transmitted)
· Manifestations:
· Hoarseness or aphonia (complete loss of voice) and severe cough
· Management:
· Resting the voice and avoiding irritants 
· Inhaling cool steam or aerosol 
Nursing care for upper airway infections:
· Maintaining patent airway 
· Promoting comfort
· Encourage fluid intake
· Preventing infection (handwashing…)
· Monitoring and managing potential complications:
· High fever, SOB, confusion, weakness
· Potential complications --- sepsis, meningitis, otitis media, mono, scarlet fever
· Patient with fever, severe headache, and nuchal rigidity (stiffness of neck)  meningitis 

Obstructive sleep apnea:
· Cessation of breathing during sleep, usually caused by upper airway obstruction  tongue.
· This impairs the ability to gain adequate sleep (sleep deprivation)
· Risk factors:
· More prevalent in men, especially those who are over weight
· Obesity around the neck that narrows and compresses the upper airway
· Tonsillar hypertrophy
· Manifestations:
· Frequent and loud snoring with breathing cessation for 10 seconds or longer, followed by abruptly awakening with a loud snort  
· Signs and symptoms: excessive daytime sleepiness, frequent nocturnal awakening, insomnia, loud snoring, irritability, arrhythmias, and intellectual deterioration 
· Management: 
· Weight loss and avoiding alcohol and hypnotic medications 
· Oral appliances to reposition mandible or tongue 
· Positive-pressure ventilation --- in severe cases involving hypoxemia with carbon dioxide retention (hypercapnia)  treatment includes:
·  continuous positive airway pressure (CPAP) --- positive pressure keeps the upper airway and trachea open during sleep
· bilevel positive airway pressure (BiPAP) --- the patient will receive a set number of breaths per min. BiPAP is most often used for patients who require ventilator assistance at night  COPD
· Surgery --- tonsillectomy 
· Medications: Provigil  given to reduce daytime sleepiness & Triptil  given at bedtime; may increase the respiratory drive and improve upper airway muscle tone 
Epistaxis  nosebleed  
· risk factors: dry nasal mucosa, trauma, HTN, use of aspirin 
· management: sit upright with head tilted forward, pinch bridge of nose, pack nose with gauze 
Laryngeal obstruction:
·  foreign body, severe inflammation of throat, anaphylaxis 
· Management:
· Foreign body in airway: if it can be seen, a finger swipe can dislodge it; if the object is not seen  Heimlich maneuver 
· Tracheotomy (if other options are unsuccessful) 
· If edema is due to anaphylaxis  administration of epinephrine and a corticosteroid Sub-Q
Cancer of larynx:
· Risk factors  tobacco use, alcohol, and occupational hazards
· Manifestations  hoarseness, harsh/raspy voice, pain in throat, dysphasia, dyspnea, lump in neck
· Treatment:
· Surgery  total layngectomy --- complete removal of larynx and leaves the patient with loss of natural voice and the need to breathe through a stoma created in the lower neck ***there are different laryngectomy surgeries (total --- being the most extensive removal)
· Radiation  to eradicate the cancer and preserve the function of the larynx 
· Management: 
· Maintaining a patent airway --- semi-fowler’s position; observing for surgical edema, labored breathing, abnormal breath sounds, suctioning secretions through tracheostomy tube, adequate humidification of the environment  
· Alternative communication methods
· Promoting adequate nutrition and hydration: patient may not be permitted to eat or drink for several days. Nutrition and hydration will be given by IV fluids, enteral feeding through nasogastric tube, and paraenteral nutrition 
· When the patient is ready to start oral feedings  must have swallow study done to evaluate the patients risk for aspiration 
· ***patients who have undergone laryngectomy are at a high risk for aspiration. Nurses need to asses for the presence of N/V and administer antiemetic medications as prescribed. Patients receiving tube feedings need to be positioned at a 30-degree angle or more, and remain that way 30-45 min after feeding. Patient with nasogastric or gastrostomy tube, the placement of the tube and residual gastric volume must be checked before feeding --- high residual amounts indicate delayed gastric emptying and can lead to reflux and aspiration --- feedings should be held if gastric residuals are greater than 200 mL on two separate occasions 

Atelectasis: collapse of the alveoli, leading to the loss of lung volume (absorptive, obstructive, or compressive)
· Risk factors:
· Patients who have undergone abdominal or thoracic surgery  impair the ability to breathe deeply (expand lung volume) and cough (expel excretions)
· Chronic lung disease, obesity, tobacco use, lung cancer, pleural effusion
· Manifestations: 
· Dyspnea, cough, leukoctosis, sputum production, hypoxia, tachycardia, tachpnea, absence of breath sounds in certain lung fields 
· Management and prevention of atelectasis:
· Change patients position  to an upright position to promote ventilation and prevent accumulation of secretions  
· Encourage mobilization
· Deep breathing and coughing to mobilize secretions and prevent them from accumulating 
· Incentive spirometry 
· Nebulizer treatment 
· Chest physiotherapy (CPT)

Pneumonia: infection of the lower respiratory tract caused by bacteria, viruses, fungi, protozoa, or parasites  
· Risk factors: old age, smoking, alcohol abuse, COPD, heart failure, diabetes, liver and kidney disease 
· Manifestations: fever, cough (non-productive or productive), dyspnea, leukocytosis (elevated WBC), chills, chest pain, tachypnea, tachycardia, accessory muscle use, fatigue, crackles, purulent sputum 
· X-ray will indicate infiltrates in lung fields
· Viral pneumonia --- WBCs not elevated and no productive cough
· Bacterial pneumonia --- elevated WBCs and  productive cough
· Community-acquired pneumonia --- occurs in the community-dwelling person or within 48 hours after hospitalization 
· Hospital-acquired pneumonia --- (nosocomial) onset of Pneumonia symptoms more than 48 hours after admission in patients with no evidence of infection at the time of hospitalization. 2nd most common, but carries the highest mortality rate. 
· Ventilator-acquired pneumonia --- type of hospital-acquired pneumonia that is associated with endotracheal intubation and mechanical ventilation 
· Health-care associated pneumonia --- due to lack of patient teaching such as coughing and deep breathing (lecture) OR patients who have been in extensive health care contact within a nursing home or long-term care facility (book)
· Treatment: 
· Broad-spectrum IV antibiotic for bacterial pneumonia 
· Supportive care (hydration, ambulation, deep breathing, cough, position change, oxygen therapy) prevention (pneumococcal vaccination), and gerontological considerations (hydration, ambulation, deep breathing, cough, position change, oxygen therapy)
· Oxygen therapy: 
· Nasal cannula
· Simple mask
· Partial-rebreather mask
· Non-rebreather mask
· Venture mask

Pulmonary Tuberculosis: infectious disease that primarily affects the lung parenchyma. Primary infectious agent  M. tuberculosis 
· TB is spread by airborne transmission (talking, coughing, sneezing, laughing)
· Manifestations:
· Low-grade fever, cough, night sweats, fatigue, weight loss, dyspnea, chest pain, and hemoptysis (bloody sputum) as disease process continues
· TB skin test:
· Size of induration (hardening) determines the significance of the reaction. 
· Reaction of 0-4 mm --- not significant 
· Reaction of 5 mm or more --- significant in people who are considered to be at risk (poverty, closed/confined areas…)
· Reaction of 10 mm or more is considered significant in people who have normal or mildly impaired immunity 
· Reaction of 5 mm or more is defined as positive in patients who have HIV
· QuantiFERON-TB Gold Test
· Treatment:
· INH and rifapentine for 18 or 31 weeks 
· People are considered noninfectious after 2-3 weeks of continuous medication therapy 
· Cured  3 negative sputum samples 
Pulmonary edema: accumulation of fluid in lung tissue, alveolar space or both
· Manifestations:
· Respiratory distress, dyspnea, hypoxemia, anxious, foamy/frothy pink sputum, crackles in the lung bases, tachycardia 
· Management: 
· If pulmonary edema is cardiac in origin, then improvement of the left ventricle is the goal
· Oxygenation, vasodilators, inotropic medications, and pre and afterload agents


Pleurisy: inflammation of both layers of the pleurae (parietal and visceral)
· Manifestations:
· When inflamed pleural membranes rub together during inspiration (pleural friction rub)  sharp, knife-like pain 
· Deep breathing, coughing or sneezing increase pain 
· Management:
· Discover underlying condition causing the pleurisy and to relieve pain 
Pleural effusion: collection of fluid in the pleural space 
· Manifestations:
· Dyspnea, decreased or absent breath sounds, dull/flat sound on percussion, tracheal deviation away from the affected side, hypoxemia, hypotension, and tachycardia 
· Management:
· Thoracentesis is performed to remove fluid, to obtain a specimen for analysis, and relieve dyspnea and respiratory compromise 
· Chest tube if needed 
Acute respiratory distress syndrome (ARDS): 50 – 60% mortality rate due to multi-organ failure 
· Pathophysiology: inflammatory trigger that causes epithelial cell injury to the alveolar capillary membrane  alveolar collapse, small airways are narrowed due to interstitial fluid and bronchial obstruction, decreased lung compliance (stiff lungs), and serve hypoxia 
· Risk factors: smoking, pulmonary trauma/contusion, septic shock, aspiration, infection, drug overdose 
· Manifestations: severe dyspnea within 12-48 hrs, severe hypoxia, pulmonary edema, lung injury, infiltrates on x-ray, decreased pulmonary compliance (stiff lungs, which are difficult to ventilate)
· Management: 
· Intubation and mechanical ventilation 
· Maintain adequate fluid volume
· Positive End-expiratory pressure (PEEP): reverse alveolar collapse by keeping alveoli open, resulting in improved arterial oxygenation 
· Drugs  pulmonary vasodilators, corticosteroids, inotropic agent (dobutamine), vasopressor agent (norepinephrine, dopamine)

Pulmonary arterial hypertension: when the pulmonary artery pressure exceeds 25 mmHg at rest or 30 mmHg with activity
· Pathophysiology: if the pulmonary artery has be damaged or obstructed, this can lead to noncompliant and narrowed vessels  causes increase in pulmonary artery pressure, which increases pulmonary vascular resistance  increasing the workload of the right ventricle  the myocardium cannot meet the increasing demands leading to right ventricular hypertrophy and failure 
· Manifestations: 
· Dyspnea, chest pain, weakness, fatigue, syncope, and occasional hemoptysis 
· Signs of right-sided heart failure  peripheral edema, ascites, distended neck veins (JVD), hepatomegaly, crackles, heart murmurs 
· Management: 
· Manage the underlying condition, oxygenation, vasodilating agents, diuretics, digoxin, anticoagulant therapy, and calcium channel blockers  
· Nursing care: identify patients at risk for PAH  COPD, pulmonary emboli, congenital heart disease, and mitral valve disease. Oxygen therapy and monitor respiratory effort 
Pulmonary embolism: 3rd leading cause of death in hospitalized patients 
· Pathophysiology: blood clot that usually originates in the deep veins of the legs (DVT). These clots can travel to the pulmonary circulation and cause a complete or partial obstruction in a pulmonary artery or its branches. Resulting in decreased oxygenation and blood flow to the lungs, atelectasis, hypoxemia, right ventricular failure  decrease in cardiac output  decrease in systemic BP  shock, death 
· Risk factors: major surgery, immobility, obesity, diabetes 
· Manifestations: chest pain, cough, leg pain, hemoptysis, palpitations, tachypnea, tachycardia, cyanosis
· DVT is associated with development of PE. Sudden onset of pain, swelling, and warmth of extremity, skin discoloration, and superficial vein distension 
· Assessments: chest x-ray, ABGs, ECG, D-dimer, CT scan
· Prevention: leg exercises to avoid venous stasis, ambulation, elastic compression stockings, anticoagulation therapy,   
· Emergency measures: oxygen administration, establish IV, hypotension is treated with IV fluids, ECG is monitored right ventricular failure, CBC (electrolytes, PT, PTT, D-dimer), ABG analysis, urinary catheter to monitor I&O, Iv morphine or sedatives to relieve anxiety/pain/tolerance of intubation, IV thrombolytic agents, IV heparin therapy 
· Thrombolytic therapy --- urokinase, streptokinase, alteplase, reteplase may be used to dissolve the thrombi more quickly to improve pulmonary perfusion and oxygenation and  cardiac output 
Chest tubes: insertion into the pleural space, located between the visceral and parietal pleura to drain fluid or air. Chest tubes can also be place in the mediastinum either anteriorly or posteriorly. Air or fluid collect in the pleural space, restricts lung expansion and gas exchange --- tube placement restores the normal intrathoracic pressure needed for lung re-expansion 
· Pneumothorax --- air accumulation in the pleural space 
· Hemothorax --- blood accumulation in the pleural space 
· Chest drainage systems:
· Wet suction systems --- the amount of suction is determined by the amount of water in the suction chamber  they use a water seal to prevent air from moving back into the chest on inspiration 
· Dry suction systems --- use a one-way valve and may have a suction control dial 
· Measure every 8 hours 
Sterna and rib fractures:
· Fractures of the first 3 ribs can result in higher mortality rate because of possible laceration of subclavian A. or V. 5th – 9th ribs are commonly fractured. Lower rib fractures are associated with spleen and liver injury 
· Manifestations: tenderness, crepitus, swelling, deformity, ecchymosis (purple discoloration; bruise), pain upon breathing, respiratory insufficiency 
· Management: relieve pain (narcotics, epidural analgesia, opioids, NSAIDs), oxygen, chest binder to stabilize the chest wall and reduce pain. Rib fractures heal in 3 – 6 weeks 
Flail chest: complication of blunt trauma when 3 or more adjacent ribs are fractured at two or more sites, resulting in free-floating rib segments 
· During inspiration  flail segment will suck in. During expiration  flail segment will bulge out  
Pulmonary contusion: associated with blunt trauma --- damage to the lung tissues resulting in hemorrhage and localized edema  bruised lung 
· Manifestations: crackles, decreased breath sounds, dyspnea, tachypnea, tachycardia, chest pain, blood-tinged secretions, hypoxemia, and respiratory acidosis 
· Management: oxygenation, control pain, IV fluids and oral intake to mobilize secretions, suctioning secretions, volume expansion techniques, intubation and mechanical ventilation with PEEP if necessary.
Cardiac Tamponade: compression of the heart resulting from fluid or blood within the pericardial sac. Caused by blunt or penetrating trauma to the chest. 

Pneumothorax: occurs when the parietal or visceral pleura are punctured and the pleural space is exposed to positive atmospheric pressure  lung collapses. Normally, pressure in the pleural space is negative or subatmospheric --- negative pressure is required to maintain lung inflation 
· Simple (spontaneous) pneumothroax: air enters the pleura space through rupture of bronchopleural fistula. Associated with emphysema or pulmonary fibrosis 
· Traumatic pneumothorax: air escapes from a punctured lung and enters the pleural space, or air enters the pleural space through a wound in the chest wall.
· Open peumothorax  wound in chest is large enough to allow air to freely enter the thoracic cavity with each respiration --- sucking chest wound
· Tension pneumothorax: occurs when air is drawn into the pleural space from a lacerated lung or through a small opening/wound in the chest wall. Air enters the chest cavity and becomes trapped --- with each breath, tension increases in the pleural space causing the lung to collapse, and the heart, great vessels, and trachea shift to the unaffected side of the chest  very dangerous, may cause cardiac arrest
Aspiration: stomach contents go into the lungs. Can cause pneumonia  
· Prevention: 90 degree angle when eating, don’t give straw, thicken liquids, evaluate LOC 


Chronic obstructive pulmonary disease (COPD): lung disease that makes it hard to breathe. It is caused by damage to the lungs over many years, usually from smoking. Characterized by emphysema and chronic bronchitis
· Mainfestations:
· Primary symptoms: dyspnea, cough and sputum production 
· Breath sounds are diminished, wheezes, barrel chest, clubbing of the fingers due to chronic hypoxia, 
· Management: stabilize, manage, and monitor the disease; oxygenation; reduce symptoms; keep the patient active; smoking cessation will slow the progression of COPD
· Drug therapy: 
· Bronchodilators  MDIs or nebulizers, long-acting sympathomimetics and anticholinergic bronchodilators are considered maintenance medications 
· Short-acting sympathomimetics are used PRN 
· Inhaled and systemic corticosteroids. Systemic corticosteroids are usually reserved for acute exacerbations of COPD and for serve symptoms that do not respond to bronchodilators. ***Long term use of corticosteroids involve side effects of hyperglycemia and osteoporosis 
· Exacerbations: respiratory insufficiency, respiratory failure, respiratory acidosis, pneumonia, atelectasis, pneumothorax, PAH

Emphysema: the destruction of the alveolar walls. When the air sacs are damaged or destroyed, their walls break down and the sacs become hyperinflated and traps air (barrel chest)  leading to less gas exchange and the retention of carbon dioxide. This causes difficulty breathing or shortness of breath that gets worse over time. 

Chronic Bronchitis: the presence of cough and sputum production for at least 3 months for two consecutive years. Exposure to tobacco smoke and other lung irritants over time can lead to inflammation of the bronchial tubes. As a result, the airways produce more mucus  Inflammation and extra mucus reduces air flow and cause coughing. Mucus production and inflammation over many years may lead to progressive and permanent lung damage.

Asthma: inflammation of the bronchial tubules  causing cough, chest tightness, wheeze and dyspnea. Symptoms usually occur at night or in the morning 
· Drug therapy:
· Short-acting Beta-adrenergic blockers  Albuterol 
· Long-acting beta-adreergic blockers  salbutamol; formoterol 
· Leukotriene inhibitors  motelukast (Singulair); zafirlukast (Accolate) 
· Cromolyn  preventive treatment for exercise asthma
· Corticosteroids 
