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Introduction

The delivery of oxygen to the body cells is a process that depends on the interplay of the pulmonary, hematological, 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- one is replenishing the body with oxygen and the other is eliminating the carbon dioxide to the atmosphere. 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.


Disorders of the respiratory system are very common and that nurses encounter them frequently in any health care setting. Nurses therefore need highly developed assessment and clinical management skills to care for the clients with respiratory disorders. 
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OVERVIEW OF ANATOMY AND PHYSIOLOGY OF THE RESPIRATORY SYSTEM

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. Together, the two tracts are responsible for ventilation (inspiration and expiration).

The Upper Respiratory Tract

Structures of the respiratory system, primarily an air conduction, warming, humidification and filtration system, include the nose, pharynx, and larynx. Air is filtered, warmed, and humidified in the upper airway before passing to the lower airway.

Nose: internal and external

· External nose is a framework of bone and cartilage, internally divided into two passages or nares (nasal cavities) by the septum; air enters the system through the anterior nares or nostrils.

· The septum is covered with a mucous membrane (nasal mucosa) lined with ciliated cells and goblet cells that secrete mucus. The upper portion of the internal nose is the olfactory area where the olfactory receptors are located. Three turbinates or conchae, located internally, are lateral projections of bone and cartilages that assist in warming and moistening the air

· The major functions of the nose are warming, moistening, and in filtering the air. It also function as the organ in the sense of smell. 

Paranasal Sinuses

· These are four pairs of bony cavities that are lined with nasal mucosa and ciliated columnar epithelium. 

· These air spaces are connected by a series of ducts that drain into the nasal cavity.

· They are named according to the location: maxillary, ethmoidal, sphenoidal and frontal sinuses.

· The function of these sinuses is to serve as a resonating chamber in speech.

Pharynx

· Muscular tubelike passageway commonly called the throat. It connects the nasal and oral cavities to the larynx.

·  Air passes through the nose to the pharynx, and this is divided or composed of three sections:

1. Nasopharynx: located above the soft palate of the mouth, contains the adenoids and openings to the eustachian tubes.

2. Oropharynx: located directly behind the mouth and tongue, contains the palatine or faucial  tonsils; air and food enter body through oropharynx.

3. Laryngopharynx: extends from the epiglottis to the sixth cervical level.

Tonsils

· The pharyngeal tonsils (adenoids) are located in the roof of the nasopharynx. The faucial or palatine tonsils are located in the soft palate. 

· These tonsils are important structures encircling the throat forming the chain of lymph nodes guarding the cavities from microorganisms. 

Larynx

· Sometimes called “voice box,” connects the upper and lower airways; the hyoid bone, epiglottis, and thyroid, cricoid, and arytenoid cartilages form the framework. The opening of the larynx , between the two vocal cords, is called the glottis (the narrowest portion of the adult airway).

·  Larynx opens to allow respiration and closes to prevent aspiration when food passes through the pharynx.

·  Vocal cords of larynx permit speech and are involved in the cough reflex.

· The epiglottis is the flap-like cartilage that covers the opening of the larynx, the cricoid cartilage is the only complete cartilaginous ring located below the thyroid cartilage. This is the narrowest portion of the infant’s airway.

The Lower Respiratory Tract

· Consists of the trachea, bronchi and branches, and the lungs and associated structures. They usually functions to bring about gas exchange. 

Trachea

· Air moves from the pharynx to larynx to trachea (length 11—13 cm, diameter 1.5—2.5 cm in adult).

· Extends from the larynx to the second costal cartilage, where it bifurcates and is supported by 6— 20 C-shaped cartilage rings.

·  The area where the trachea divides into two branches is called the carina.

· The trachea is composed of around 20- C shaped rings of cartilage, incomplete posteriorly. This gives firmness to the wall of the trachea preventing it from collapsing. The esophagus passes posteriorly.

Bronchi
· Formed by the division of the trachea into two branches (bronchi)

1. Right mainstem bronchus: larger, wider and straighter (more vertical) than the left; 
further divides into three lobar branches (upper, middle, and lower lobar bronchi) to 
supply the three lobes of right lung. If passed too far, endotracheal tube might enter 
right mainstem bronchus; in this case only right lung is then intubated.

2. Left mainstem bronchus: is narrower, longer and more horizontal than the right, divides 
into the upper and lower lobar bronchi, to supply two lobes of left lung.

· At the point a bronchus reaches about 1 mm in diameter it no longer has a connective tissue sheath or cartilages and is called a bronchiole. The patency of the bronchioles depends on the elastic recoil of the surrounding smooth muscles and alveolar pressure. 

Bronchioles

· In the bronchioles, airway patency is primarily dependent upon elastic recoil formed by network of smooth muscles.

· The tracheobronchial tree ends at the terminal bronchioles. Distal to the terminal bronchioles the major function is no longer air conduction, but gas exchange between blood and alveolar air. The terminal bronchiole is therefore the last part of the air conduction unit. The respiratory bronchioles serve as the transition to the alveolar epithelium. It belongs to the respiratory unit.

Lungs (Right and Left)

· These are the main organs of respiration, which lie within the thoracic cavity on either side of the heart (mediatinum)

· Broad area of lung resting on diaphragm is called the base; the narrow, superior portion is the apex.

·  Each lung is divided into lobes: three in the right lung, two in the left.

·  Pleura- the serous membrane covering the lungs is called the visceral pleura; it is continuous with the parietal pleura that lines the chest wall.

· The chest wall protects lungs and associated structures.

Chest Wall

· Includes the rib cage, intercostal muscles, and diaphragm.

· Parietal pleura lines the chest wall and secretes small amounts of lubricating fluid into the intrapleural space (space between the visceral and parietal pleura). This fluid holds the lung and chest wall together as a Single unit while allowing them to move separately.

· The chest is shaped and supported by 12 pairs of ribs and costal cartilages. The ribs have several attached muscles.

1. Contraction of the external intercostal muscles raises the rib cage during inspiration 
and helps increase the size of the thoracic cavity.

2. The internal intercostal muscles tend to pull ribs down and play a role in forced 
expiration.

· The diaphragm is the major muscle of ventilation (the exchange of air between the atmosphere and the alveoli). During inspiration, the contraction of muscle fibers causes the dome of the diaphragm to descend, thereby increasing the volume of the thoracic cavity. As exertion increases, additional chest muscles or even abdominal muscles may be employed in moving the thoracic cage. During expiration, the diaphragm relaxes, pushing air out of the lungs. Thus, it is seen that the normal inspiration is an active process while expiration is a passive process. 

Pulmonary Circulation

· Provides for re-oxygenation of blood and release of CO2. This gas transfer occurs in the pulmonary capillary bed.

· Pulmonary arteries arise from the right ventricle of the heart and continue to the bronchi and alveoli, gradually decreasing in size to form the pulmonary capillaries.

· The capillaries, after contact with the gas-exchange surface of the alveoli, reform to form the pulmonary veins.

· The two pulmonary veins, superior and inferior, empty into the left atrium. They carry oxygen-rich blood.
The Respiratory unit: Terminal bronchioles, Alveolar Ducts and Alveoli

· Alveolar ducts arise from the respiratory bronchioles and lead to the alveoli.

· Alveoli (numbering about 300 million, arranged in clusters of 15-20) are the functional cellular units of the lungs; about half arise directly from the alveolar ducts and are responsible for about 35% of alveolar gas exchange. There are two major types of alveolar cells- type 1 and type 2 pneumocytes. The type 3 cells are nothing but the alveolar macrophages. The type 1 cells are lining the lung parenchyma.

· The type 2 Alveoli produce surfactant, a phospholipid substance found in the fluid lining the alveolar epithelium. Surfactant reduces surface tension and increases the stability of the alveoli and prevents their collapse.

· Alveolar sacs form the last part of the airway; functionally the same as the alveolar ducts, they are surrounded by alveoli and are responsible for 65% of the alveolar gas exchange.

RESPIRATORY PHYSIOLOGY
Alveolar Gas Exchange


During inspiration, air flows from the environment into the trachea, bronchi, bronchioles and alveoli. After the alveoli are ventilated, there is diffusion of oxygen from the alveoli to the pulmonary vessels referred to as oxygen uptake. This is the diffusion process where gas from a higher concentration in the lungs moves to a lower concentration in the blood.  The pressure exerted by the gas is called the Partial Pressure. The normal partial pressure of oxygen is 100 mmHg (torr) in the blood. Carbon Dioxide has a 40-45-mmHg partial pressure in the blood and this gas diffuses out of the blood into the lungs and finally exhaled out of the airways. 

Transport of Oxygen and Carbon Dioxide


The next part of the respiratory process involves the transport of respiratory gases. Oxygen is transported to the tissues while carbon dioxide is transported out of the body thru the lungs. Most of the O2 combines loosely with Hemoglobin in the RBC as Oxyhemoglobin. The remaining O2 is dissolved in the plasma. Oxygen dissolved in plasma is expressed as the partial pressure of oxygen (PaO2), normally about 80-100 mmHg. Oxygen bound to hemoglobin is expressed as the percentage of hemoglobin that is saturated with oxygen (SaO2), with 100% being fully saturated. Normal SaO2 is usually 96-98%. O2 transport from the lungs to the tissues can be influenced by the cardiac output, RBC count, Hemoglobin in blood and Exercise. Hematocrit is the percentage of the blood that is RBC. Cardiac output disturbances greatly reduce the amount of blood pumped by the heart, diminishing perfusion. Hematocrit and Hemoglobin in the blood can affect oxygen transport. If the values are decreased as in anemia, there is diminished oxygenation. When the values are high, there is increased blood viscosity leading to sluggish circulation. The normal Hemoglobin is 130-140 mg/dl, while Hematocrit is about 40% to 54%. Exercise increases cardiac output leading to increased utilization of exercising tissues.


Carbon dioxide is carried in the blood mainly in the form of bicarbonate inside the Red blood cells. A moderate amount can combine with hemoglobin (carbaminohemoglobin) while the rest is dissolved in plasma.

Cellular Respiration


Gas exchange at the cellular level, like that at the alveolar level, takes place via diffusion. O2 diffuses from the blood to the tissues while CO2 moves from the tissues to the blood. Blood is carried again to the lungs for oxygenation. This process is termed as Internal Respiration.

The Neurological control of the respiration


The CENTRAL respiratory centers are located in the medulla oblongata and pons. The inspiratory and expiratory centers control the depth of ventilation. The central chemoreceptors in the medulla respond normally to an increase in CARBON dioxide levels in the blood. Whenever there is increasing levels of carbon dioxide, the central respiratory centers are stimulated to “breathe”. The apneustic center in the lower pons stimulates the inspiratory center in the medulla to promote a deep, prolonged inspiration. The pneumotaxic center in the upper pons controls the “pattern” of respiration.


The PERIPHERAL respiratory chemoreceptors are located in the aortic arch and carotid arteries. These peripheral receptors respond to an increase or decrease pH and oxygen levels. Whenever the oxygen level decreases, the peripheral chemoreceptors send signals to the medulla and pons to increase respiration.  There is also a HERRING-BREUER reflex that is activated by stretch receptors in the alveoli. When the lungs are distended, inspiration is INHIBITED to prevent over distention. There are also numerous receptors that modify respiration- the baroreceptors, proprioreceptors, etc.
To conclude, 

· The respiratory system provides gas exchange by means of ventilation, oxygen transport, and tissue perfusion. It helps maintain acid-base balance, serves as immune defense and speech and olfaction.

The Nursing Process Overview for the respiratory System

ASSESSMENT:

1. Health History

· The nurse elicits history by interview of the disease description, history of the present illness and the complaints. The nurse can anticipate the following respiratory dysfunctions:

· Orthopnea, Dyspnea, Cough, increased sputum, chest pain, wheezing, clubbing of fingers, hemoptysis and cyanosis.

· The nurse also explores the client’s heath history for risk factors associated with the respiratory disease:

· Personal and family history, occupational and smoking history, age-related changes in lung function, history of surgery and respiratory tract infections.
2. Physical Examination

· Inspection: The nurse observes the general appearance, body size, age, akin and posture. She inspects the contour of the chest wall, especially during breathing. She assesses the respiratory rate and the characteristics of respiration.

· Palpation: the nurse palpates the chest wall to detect painful areas. 

· Percussion: the nurse evaluates the normal percussion note of resonance.

· Auscultation: the nurse listens to the air movement in the lungs to detect normal or adventitious breath sounds. Abnormal breath sounds can be wheeze, rales or crackles, pleural friction rub and stridor.
3. Laboratory and diagnostics evaluation

· Radiographic and scanning studies, endoscopic studies, thoracentesis, needle biopsy, spirometry, pulmonary function test, sputum examination, ABG and pulse oximetry. 

NURSING DIAGNOSES

· The following can be the appropriate diagnoses: ineffective breathing pattern, impaired gas exchange, altered tissue perfusion, activity intolerance, pain, risk for infection, anxiety, ineffective individual coping and knowledge deficit. 

PLANNING

· The major nursing goals for management of respiratory problems focus on improved breathing patterns, gas exchange, and tissue perfusion.

IMPLEMENTATION

1. Assess the respiratory status and tissue perfusion

2. Improve the breathing patterns

3. Promote gas exchange

4. Improved activity intolerance

5. Provide pain relief

6. Promote infection control measures

7. Promote coping and minimize anxiety

8. Provide client and family teaching

EVALUATION

· The evaluation criteria must be met.

“CARE OF THE CLIENTS WITH RESPIRATORY DISORDERS”
Diagnostic Evaluation

1.  Skin Test: Mantoux Test or tuberculin skin test

· This is used to determine if a person has been infected or has been exposed to the TB bacillus. This utilizes the PPD (Purified Protein Derivatives). The PPD is injected intradermally usually in the inner aspect of the lower forearm about 4 inches below the elbow.  The test is read 48 to 72 hours after injection.

· (+) Mantoux Test is induration of 10 mm or more. But for HIV positive clients, induration of about 5 mm is considered positive
· (+) Mantoux test signifies exposure to Mycobacterium Tubercle bacilli

2. Chest X-Ray

· This is a NON-invasive procedure involving the use of x-rays with minimal radiation. The nurse instructs the patient to practice the on cue to hold his breath and to do deep breathing
· Instruct the client to remove metals from the chest. Rule out pregnancy first.

   Computed tomography (CT) and Magnetic resonance Imaging (MRI)

· The CT scan is a radiographic procedure that utilizes x-ray machine. 

· The MRI uses magnetic field to record the H+ density of the tissue. It does NOT involve the use of radiation. The contraindication for this procedure are the following: patients with implanted pacemaker, patients with metallic hip prosthesis or other metal implants in the body. 

3. Fluoroscopy

· Studies the lung and chest in motion

4. Indirect Bronchography

· A radiopaque medium is instilled directly into the trachea and the bronchi and the entire bronchial tree or selected areas may be visualized through x-ray.

· Nursing interventions before Bronchogram

        Secure written consent

        Check for allergies to sea foods or iodine or anesthesia

        NPO for 6 to 8 hours

· Pre-op meds: atropine SO4 and valium, topical anesthesia sprayed; followed by local anesthetic injected into larynx. The nurse must have oxygen and anti spasmodic agents ready

· Nursing interventions after Bronchogram

        Side-lying position

        NPO until cough and gag reflexes returned

        Instruct the client to cough and deep breathe client

        Low-grade fever is common 

5. Bronchoscopy

· This is the direct inspection and observation of the larynx, trachea and bronchi through a flexible or rigid bronchoscope.

· Passage of a lighted bronchoscope into the bronchial tree for direct visualization of the trachea and the tracheobronchial tree.

Diagnostic uses

To collect secretions

To determine location or pathologic process and collect specimen for biopsy

To evaluate bleeding sites

Therapeutic uses

To Remove foreign objects

To Excise lesions

To remove tenacious secretions

To drain abscess

To treat post-operative atelectasis
    Nursing interventions before Bronchoscopy

Informed consent/ permit needed

Explain procedure tot eh patient

Atropine and valium pre-procedure; topical anesthesia sprayed followed by local anesthesia injected into the larynx

Instruct on NPO for 6-8 hours

Remove dentures, prostheses and contact lenses

The patient is placed supine with hyperextended neck during the procedure

Nursing interventions after Bronchoscopy

Put the patient on Side lying position 

Tell patient that the throat may feel sore with some initial swallowing difficulty

Maintain on NPO. Check for the return of cough and gag reflex before giving fluid per Orem. 

Watch for cyanosis, hypotension, tachycardia, arrythmias, hemoptysis, and dyspnea. These signs and symptoms indicate perforation of bronchial tree. Refer the patient immediately!
6. Lung scan

· Following injection of a radioisotope, scans are taken with a scintillation camera. Measure blood perfusion through the lungs. Confirm pulmonary embolism or other blood- flow abnormalities

· Instruct the patient to Remain still during the procedure

7. Sputum examination

· Indicated fro examination of the sputum: Gross appearance, Sputum C&S, AFB staining, and for Cytologic examination/ Papanicolaou examination

          Early morning sputum specimen is to be collected

          Rinse mouth with plain water

          Use sterile container.

 Sputum specimen for C&S is collected before the first dose of     anti-microbial therapy.

 For AFB staining, collect sputum specimen for three consecutive mornings.

8. Biopsy of Lung

· Transbronchoscopic biopsy—done during bronchoscopy, Percutaneous needle biopsy and Open lung biopsy

9.  Lymph node biopsy

· Scalene or cervicomediastinal

     To assess metastasis of lung cancer

10. Pulmonary Function studies

Vital capacity

· The maximum volume of air that can be exhaled after a maximum inhalation

Reduced in COPD

Tidal volume

· The volume of air inhaled and exhaled with normal quiet breathing

     Inspiratory reserve volume

· The maximum volume that can be inhaled following a normal quiet inhalation.

Expiratory reserve volume

· The maximum volume that can be exhaled following the normal quiet exhalation

Functional Residual Capacity

· The volume of air that remains in the lungs after normal, quiet exhalation

Residual volume

· The volume of air that remains in the lungs after forceful exhalation

11.Arterial Blood Gas Studies

Purpose

To assess ventilation and acid—base balance

Radial artery is the common site for withdrawal of blood specimen

Allen’s test is done to assess for adequacy of collateral circulation of the hand (the ulnar arteries)

Utilize a 10-ml. Pre-heparinized syringe to prevent clotting of specimen and container with ice to prevent hemolysis of the specimen
12.Thoracentesis

· Aspiration of fluid or air from the pleural space

· Nursing intervention before Thoracentesis

       Secure consent

       Take initial vital signs

       Position: Upright leaning on overbed table

Instruct to remain still, avoid coughing during insertion of the       needle

       Pressure sensation is felt on insertion of needle

· Nursing interventions after Thoracentesis

 Turn on the unaffected side to prevent leakage of fluid in the thoracic cavity

          Bed rest

         Check for expectoration of blood

         Monitor vital sign

COMMON RESPIRATORY INTERVENTIONS

1.  Oxygen Therapy

· Low flow oxygen provides partial oxygenation with patient breathing a combination of supplemental oxygen and room air. 
· High flow oxygen provides all necessary oxygenation, with patients breathing only oxygen supplied from the mask and exhaling through a one-way vent.
· Oxygen administration involves the use of nasal cannula ( delivers maximally 5 liters/min), Simple face mask, tracheostomy collar, face tent, venturi mask, partial rebreather and non-rebreather mask.
· The nurse should prevent skin breakdown by checking nares, nose and applying gauze or cotton as necessary
· Ensure that COPD patients receive only LOW flow oxygen because these persons respond to hypoxia, not increased CO levels.
2.  Tracheobronchial suctioning

· Suction only when necessary not routinely

· Use the smallest suction catheter if possibl

· Client should be in semi or high Fowler’s position

· Use sterile gloves, sterile suction catheter

· Hyperventilate client with 100% oxygen before and after suctioning

· Insert catheter with gloved hand (3-5 “ length of catheter insertion) without applying suction. Three passes of the catheter is the maximum, with 10 seconds per pass. 

· Apply suction only during withdrawal of catheter

· The suction pressure should be limited to less than 120 mmHg

· When withdrawing catheter rotate while applying intermittent suction

· Suctioning should take only 10 seconds (maximum of 15 seconds)

· Evaluate: clear breath sounds on auscultation of the chest

3.  Bronchial Hygiene Measures

· Suctioning: oropharyngeal; nasopharyngeal

· Steam inhalation

· Aerosol inhalation

· Medimist inhalation

4.  Chest Physiotherapy (CPT)

· These are procedures for patients with respiratory disorders like COPD, cystic fibrosis, lung abscess, and pneumonia. The therapy is based on the fact that mucus can be knocked or shaken from airways and helped to drain from the lungs. 

· Postural drainage- use of gravity to aid in the drainage of secretions. Patient is placed in various positions to promote flow of drainage from different lung segments using gravity. Areas with secretions are placed higher than lung segments to promote drainage. Patient should maintain each position for 5-15 minutes depending on tolerability. 

· Percussion- produces energy wave that is transmitted through the chest wall to the bronchi. The chest is struck rhythmically with cupped hands over the areas were secretions are located. Avoid percussion over the spine, kidneys, breast or incision and broken ribs. Areas should be percussed for 1-2 minutes 

· Vibration- works similarly to percussion, where hands are placed on client’s chest and gently but firmly rapidly vibrate hands against thoracic wall especially during client’s exhalation. This may help dislodge secretions and stimulate cough. This should be done at least 5-7 times during patient exhalation.

· Suctioning

· Nursing Interventions in CPT

· Verify doctor’s order

· Assess areas of accumulation of mucus secretions.

· Position to allow expectoration of mucus secretions by gravity

· Place client in each position for 5-10 to 15 minutes

· Percussion and vibration done to loosen mucus secretions

· Change position gradually to prevent postural hypotension

· Client is encouraged to cough up and expectorate sputum

· Procedure is best done 60 to 90 minutes before meals or in the morning upon awakening and at bedtime.

· Provide good oral care after the procedure

5. Incentive Spirometry

To enhance deep inhalation

6. Closed Chest Drainage (Thoracostomy tube)

· Chest tube is used to drain fluid and air out of the mediastinum or pleural space into a collection chamber to help re-establish normal negative pressure for lung re-expansion.

Purposes

To remove air and/or fluids from the pleural space

To reestablish negative pressure and re-expand the lungs

     Procedure

         The chest tube is inserted into the affected chest wall at the level of 2nd 

    To third intercostals space to release air or in the fourth intercostals space to remove fluid. 

Types of Bottle Drainage

One-bottle system

The bottle serves as drainage and water-seal 

Immerse tip of the tube in 2-3 cm of sterile NSS to create water-seal.

Keep bottle at least 2-3 feet below the level of the chest to allow drainage from the pleura by gravity.

Never raise the bottle above the level of the heart to prevent reflux of air or fluid.

Assess for patency of the device

Observe for fluctuation of fluid along the tube. The fluctuation synchronizes with the respiration.

Observe for intermittent bubbling of fluid; continues bubbling means presence of air-leak

In the absence of fluctuation:

Suspect obstruction of the device—Assess the patient first, then if patient is stable- check for kinks along tubing; milk tubing towards the bottle (If the hospital allows the nurse to milk the tube)

If there is no obstruction, consider lung re-expansion; validated by chest x-ray 

     Air vent should be open to air.

Two-bottle system

IF not connected to the suction apparatus

· The first bottle is drainage bottle; the second bottle is water-seal bottle

· Observe for fluctuation of fluid along the tube (water-seal bottle or the second bottle) and intermittent bubbling with each respiration.

NOTE! IF connected to suction apparatus

· The first bottle is the drainage and water-seal bottle; the second bottle is suction control bottle.

· Expect continuous bubbling in the suction control bottle; intermittent bubbling and fluctuation in the water-seal

· Immerse tip of the tube in the first bottle in 2 to 3 cm of sterile NSS; immerse the tube of the suction control bottle in 10 to 20 cm of sterile NSS to stabilize the normal negative pressure in the lungs. This protects the pleura from trauma if the suction pressure is inadvertently increased

Three-bottle system

The first bottle is the drainage bottle; the second bottle is water seal bottle, the third bottle is suction control bottle.

Observe for intermittent bubbling and fluctuation with respiration in the water- seal bottle; continuous GENTLE bubbling in the suction control bottle. These are the expected observations. 

Suspect a leak if there is continuous bubbling in the WATER seal bottle or if there is VIGOROUS bubbling in the suction control bottle. The nurse should look for the leak and report the observation at once. Never clamp the tubing unnecessarily.

If there is NO fluctuation in the water seal bottle, it may mean TWO things- either the lungs have expanded or the system is NOT functioning appropriately. In this situation, the nurse refers the observation to the physician, who will order for an X-ray to confirm the suspicion. 
Important Nursing considerations

Encourage doing the following to promote drainage:

Deep breathing and coughing exercises

Turn to sides at regular basis

Ambulate


ROM exercise of arms 


Mark the amount of drainage at regular intervals

   Avoid frequent milking and clamping of the tube to prevent tension    pneumothorax

            What the nurse should do if: 

If there is continuous bubbling, the nurse obtains a toothless clamp, close the chest tube at the point where it exits the chest for a few seconds. If bubbling in the water seal bottle stops, the leak is likely in the lungs, but if the bubbling continues, the leak is between the clamp and the bottle chamber. Next, the nurse moves the clamp towards the bottle checking the bubbling in the water seal bottle. If bubbling stops, the leak is between the clamp and the distal part including the bottle. But if there is persistent bubbling, it means that the drainage unit is leaking and the nurse must obtain another set. 

In the event that the water seal bottle breaks, the nurse temporarily kinks the tube and must obtain a receptacle or container with sterile water and immerse the tubing. She should obtain another set of sterile bottle as replacement. She should NEVER CLAMP the tube for a longer time to avoid tension pneumothorax. 

In the event the tube accidentally is pulled out, the nurse obtains vaselinized gauze and covers the stoma. She should immediately contact the physician. 

Removal of chest tube—done by physician

The nurse Prepares:

Petrolatum Gauze

Suture removal kit

Sterile gauze

Adhesive tape

Place client in semi-Fowler’s position

Instruct client to exhale deeply, then inhale and do valsalva maneuver as the chest tube is removed.

Chest x-ray may be done after the chest tube is removed

Asses for complications: subcutaneous emphysema; respiratory distress
7. ARTIFICIAL AIRWAY
a. Oral airways- these are shorter and often have a larger lumen. They are used to prevent the tongue form falling backward.

b. Nasal airways- these are longer and have smaller lumen Which causes greater airway resistance 

c. Tracheostomy- this is a temporary or permanent surgical opening in the trachea. A tube is inserted to allow ventilation and removal of secretions. It is indicated for emergency airway access for many conditions. The nurse must maintain tracheostomy care properly to prevent infection.

DISORDERS OF THE RESPIRATORY SYSTEM
UPPER RESPIRATORY DISORDERS

The Nose: Epistaxis

Causes

Trauma

HPN (Hypertension)

RHD (Rheumatic Heart Disease)

Cancer

Nursing interventions

Instruct the patient to Sit-up, lean forward, head tipped-to prevent aspiration of blood

Pressure over the soft tissues of the nose for at least 5 minutes

Cold compress/ ice pack

If apistaxis is uncontrolled, the doctor orders a Nasal pack with neosephrine (3-5 days). The nurse instruct the client :

Liquid diet, then soft diet

Avoid oral-temperature taking

Do not blow nose for 2 days after removal of the nasal pack

Notify physician if epistaxis is recurrent.

The Sinuses: Sinusitis (Acute/Chronic)

Causes: URTI, Cigarette smoking and allergic rhinitis

Etiologic factors

Inflammation and infection

Edema of the mucous membrane

Hypersecretion of mucus, nasal congestion, transudation of fluids

Congestion of the sinuses

Bacterial invasion- Step pneumonia, H. influenzae and Moraxella catarralis

Assessment

1. Pain

Maxillary: cheek, upper teeth

Frontal: above eyebrows

Ethmoid: in & around the eyes

Sphenoid: behind eye, occiput, top of the head

2. General malaise

3. Stuffy nose, purulent nasal discharges, decrease sense of smell

4. Headache, eyelid edema, tenderness over the area

5. Post-nasal drip

6. Persistent cough

7. Fever

            Diagnostic tests: Sinus X-ray

                                       Ct scan is the most effective diagnostic tool

Nursing Interventions

1. Provide Rest periods

2. Advise Increased fluid intake

3. Hot wet packs and steam inhalation

4. For pain, Codeine is prescribed, and the nurse must avoid ASA. ASPIRIN increases the risk of developing nasal polyps

5. Amoxicillin or other anti-infectives: (acute- 7 to 10 days; chronic- 21 days)

6. Nasal decongestants e.g. Sudafed, Dimetapp (used for 72 hours)

7. Irrigation of maxillary sinuses with warm NSS.

8. Instruct patient to complete the drug regimen

· Medical Management: Antibiotics, oral and topical decongestants to decrease swelling, saline irrigation, anti-histamine if allergic component is present

Surgery of the sinuses

Functional Endoscopic Sinus Surgery (FESS)

Caldwell-Luc Surgery (Radical Antrum Surgery)

     Nursing consideration is to advise patient:

· Do not chew on affected side

· Caution with oral hygiene to prevent trauma of incision

· Do not wear dentures for 10 days

· Do not blow nose for 2 weeks after removal of packing

· Avoid sneezing for two weeks after surgery.

Ethmoidectomy

Sphenoidotomy/ Ethmoidotomy

Osteoplastic flap surgery for frontal sinusitis
The Tonsils & Adenoids: Tonsillitis/ Adenoiditis

· Inflammation of the tonsillar tissues in the pharynx, palate and posterior tongue. This is frequently acute

 ETIOLOGY:

· Group A beta hemolytic streptococcus- most common

Assessment:

1. Sore throat
    

2. Frequent colds

3. Fever



4. Bronchitis

5. Snoring


6. Foul breath

7. Dysphagia



8. Voice impairment

9. Mouth-breathing



10. Noisy respiration

11. Earache and draining ears, otitis media- because the infection may spread to the mididle ear via the Eustachian tubes.
Nursing Interventions

1. Promote rest

2. Increase fluid intake

3. Warm saline gargle

4. Analgesic as ordered

5. Antimicrobial as ordered

   Surgery: Tonsillectomy/adenoidectomy (indicated if tonsillitis recurs 5         to 6 times a year or in cases of tonsillar abscess and cancer).

PREOP Care

Assess for URTI. Coughing and sneezing postop may cause bleeding

Check Prothrombin time. Bleeding is a common postop complication

POSTOP Care

Prone, head turned to side- to allow drainage from the mouth and pharynx! or lateral position (awake: semi fowler’s)

Maintain the Oral airway until swallowing reflex returns

Monitor for hemorrhage

Frequent swallowing

Bright red vomitus

Increased PR

Promote comfort

Ice collar

Kidney basin and tissues for the expectoration of blood and mucus

Acetaminophen

Avoid administration of ASA. Causes bleeding

               Foods & Fluids

Ice-cold fluids, ice chips

Bland foods

             Notify doctor if:

· Vomiting of large amounts of dark blood or bright red blood at frequent intervals

· Pulse rate and temperature rise and restlessness

· Have on HAND the following equipments: light source, mirror, gauze, forceps and basin. 

        Client Education

· Avoid clearing of throat. This may cause bleeding

· If possible- Avoid coughing, sneezing, blowing nose for 1to 2 weeks

· 2 to 3 L of fluids/day until mouth odors disappears.

· Gelatin and sherbet are allowed 
· Avoid hard/ scratchy/spicy/acidic and hot foods until throat is healed. Milk and milk products may be restricted initially because they make mucus removal difficult.

· Reports signs and symptoms of bleeding. Hemorrhage occurs in the first 12-24 hours post-op

· Alkaline mouthwash and warm saline 

· Throat discomfort between 4th to 8th post op day is expected/ this is due to sloughing off of mucous membrane at the operative site.

· Stool: black/dark for few days due to swallowed blood.

· Plenty of rest for 2 weeks

· Avoid colds, overcrowded public places; coughing and sneezing due to URTI may cause bleeding

The Larynx: Cancer of the Larynx

· Malignancy of the larynx

Predisposing factors

Cigarette smoking is the major factor!

Alcohol abuse

Voice abuse

Environmental pollutants- asbestos, mustard gas, wood dust, cement dust, tar products. 

Chronic laryngitis

Nutritional deficiency- riboflavin

(+) Family history
 PATHOPHYSIOLOGY

· Most often, the cancer is squamos cell carcinoma.

· It commonly occurs in the glottis, then the subglottis and the supraglottis

· Most commonly it occurs in the glottis area, thus voice change is noticeable early in the course of the disease because the tumor impedes the action of the vocal cords during sppech. The glottis area lacks lymphatic drainage, thus lymphatic spread is NOT likely in the early stage. 

Assessment

Persistent hoarseness of voice of, more than 2 weeks duration. The voice may sound harsh, raspy and lower in ptich

Lump or Mass on anterior neck

Dyspnea

Chronic laryngitis

Burning sensation with hot/acidic beverages and citurs juice

Halitosis

Hemoptysis

Severe anorexia

Severe anemia

Severe weight loss and Pain radiating to the ear may occur

    Diagnostic Evaluation

         Direct or indirect laryngoscopy

         CXR, CT and MRI to assess lymph node status, and recurrences

         Barium swallow 

         Biopsy

   Nursing Diagnoses

1. Impaired gas exchanges

2. Ineffective airway clearance

3. Ineffective breathing patterns

4. Pain

5. Altered Nutrition, less than body requirements

   Nursing Management

1. Perform respiratory assessment

2. Ensure that patient receives adequate pain relief

3. Evaluate nutritional status

4. Administer medications as prescribed

5. Perform good oral hygiene

6. Assist patient with accepting altered body image. Provide referrals and counseling as needed

7. Support clients and family members

8. Provide alternative means of communication

9. Give health teaching as to treatment and surgical options. Refer the patient to nutritionist, psychologist and speech therapist

Medical Management- radiation, surgery and chemotherapy

Surgery: Subtotal/total Laryngectomy- surgical removal of the larynx and the surrounding tissues

     Subtotal laryngectomy  – retains voice, airway remains intact

     Partial laryngectomy, Hemilaryngectony

             Total laryngectomy-  absolute loss of voice and change in the airway

     Microlaryngeal surgery with CO2 lase
     Major Nursing Operative goals

· Help patient attain adequate knowledge of disease and surgery

· Reduce patient anxiety

· Maintain patent airway

· Use effective means of communication

· Attain optimum nutrition and hydration

· Improve body image and self-esteem

· Prevent complications- respiratory distress, hemorrhage, infection, wound breakdown

PREOP CARE

1. Offer Psychosocial support

Determine the potential effects of Total Laryngectomy such as:

Loss of voice

Permanent tracheostomy

Loss of sense of smell

Inability to:



Blow



Blow the nose



Sip soup



Sip through straw



Whistle



Gargle



Do valsalva maneuver



Unable lift very heavy objects



2. Establish means of communication to be used post-op

3. Teach patient pre-operatively- review the equipments and treatments to anticipate after surgery, teach coughing and breathing exercises, clarify misconceptions and introduce rehabilitation regimen

4. Reduce Anxiety level- be present for the patient to answer questions truthfully. Provide opportunities to asks concerns, verbalize feeling and discussion with family members 

POSTOP CARE

1. Care of the Client with Tracheostomy

Establish patent airway

Suction as necessary

Use sterile technique

Semi-fowler’s position after recovery from anesthesia

Use sterile NSS to lubricate suction catheter

Apply suction during withdrawal of suction catheter 

Apply suction for 5-10 seconds (maximum 15 secs)

Insert 3” to 5” of the suction catheter

Instill 2 to 5 mls. Of sterile NSS to liquefy mucous secretions

Assist in early ambulation

Prevent infection

Cleanse stoma & laryngectomy tubes at regular basis

Change dressings and ties as necessary

                 2. Establish means of communication- use magic slate

                 3. Provide psychosocial support

                 4. Assist during speech therapy
                 5. Client teaching

Cover laryngectomy tubes with porous material

Coughing will diminish in time as the tracheal and bronchial mucosa adapt to the altered functions

Utilize humidifiers and nebulizers to increase humidity and comfort

Avoid swimming

Avoid use of powder, spray, aerosol near laryngectomy tubes
6. Provide adequate nutrition- food is allowed orally after 14 days, such that 
alternative means of nutritional routes must be utilized- NGT, TPN. 
When oral 
feedings are allowed, the nurse provides thick liquids first 
because they are 
easy to swallow. Instruct to avoid sweet foods 
initially to avoid increase salivation and appetite suppression. 
7. Promote positive body image and self-esteem

8. Regular follow-up care and referral to therapists- speech, occupational 
and psychologist.
LOWER RESPIRATORY DISODERS
Chronic Obstructive Pulmonary Disease/Chronic Airflow Limitations (COPD/CAL)

· These are group of disorders associated with recurrent or persistent obstruction of air passage and airflow, usually irreversible. The most common cause of COPD is cigarette smoking. Asthma, Chronic bronchitis, Emphysema and Bronchiectasis are the common disorders.
· The general pathophysiology: In COPD there is airflow limitation that is both progressive and associated with abnormal inflammatory response of the lungs to stimuli, usually smoke, particles and dust. The inflammatory response may occur throughout the airways, parenchyma and pulmonary vasculature. Because of tissue repair and fibrotic scar deposition, the peripheral/distal airways may narrow in time. Early in the course, the pulmonary vessels become thick and later progressively cause increased resistance and the resultant right-sided heart failure.
Asthma

· This is a REVERSIBLE diffuse airway obstruction with a possible genetic component. This Obstructive disease of the lower respiratory tract may be extrinsic and intrinsic. Extrinsic factors that trigger asthma are specific allergens in the environment like dust, mold, spores, insecticides, etc. The intrinsic factors include upper respiratory tract infection, exercise, emotional stress, cold and others.

· The acute episode of airway obstruction is characterized by airway hyperactivity to various stimuli that results in recurrent wheezing brought about by edema and bronchospasm.

· Status asthmaticus is a severe and persistent asthma that lasts longer than 24 hours and occurs when there is little response to conventional treatment and symptoms persist

· Most common chronic respiratory disease in children, in younger children affects twice as many boys as girls; incidence equal by adolescence

· Often caused by an allergic reaction to an environmental allergen, may be seasonal or year round. Usually, asthma is exacerbated by cold weather, physical exertion, extreme emotions and some medications.

· Immunologic/allergic reaction results in histamine release, which produces three main airway responses

a. Edema of mucous membranes

b. Spasm of the smooth muscle of bronchi and bronchioles

c. Accumulation of tenacious secretions
PATHOPHYSIOLOGY

Allergy (Extrinsic)

Inflammation (Intrinsic)

Histamine

Bradykinin

Prostaglandin

Serotonin

Leukotrienes

ECF-A

SRS-A

[A.]Bronchospasm


Bronchoconstriction causes narrowing of the airway

[B.] Edema of the mucus membrane

[C.] Hypersecretion of mucus

Narrowing of Airways 

Increased Work of breathing

Patient tends to sit up

Restlessness

Tachypnea/ dyspnea

Tachycardia

Flaring of alae nasi

Diaphoresis

Cold clammy skin

Wheezing

Retractions

Pallor- cyanosis


Exhaustion


Slow, shallow respiration (hypoventilation)


Retention of CO2 (air trapping)







            Hypoxia
Respiratory acidosis

The major pathophysiology is bronchial hyper-reactivity causing the expiratory airflow obstruction, resulting in accumulation of large amounts of mucus in the bronchial tubes and also alveolar hyperinflation. The bronchospasm leads to both airway obstruction and air trapping.

 Assessment findings

1. Family history of allergies

2. Client history of eczema

3. Pulmonary signs and symptoms- Respiratory distress: slow onset of shortness of breath, 
expiratory wheeze, prolonged expiratory phase, air trapping (barrel chest if chronic), 
use of accessory muscles, irritability (from hypoxia), diaphoresis, cough, anxiety, 
weak pulse, diaphoresis and change in sensorium if severe attack

4. Use of accessory muscles of respiration, inspiratory retractions, prolonged I:E ratio

5. Cardiovascular symptoms: tachycardia, ECG changes, hyeprtension, decreased cardiac 
contractility, pulsus paradoxus

6. CNS manifestations: anxiety, restlessness, fear and disorientation 

Diagnostic tests: ABGs indicate respiratory acidosis and Hypoxia

Nursing Diagnoses

1. Impaired gas exchange

2. Ineffective breathing patterns

3. Ineffective airway clearance

4. Fluid volume excess

5. Anxiety

Nursing interventions

1.Assess the respiratory status: rate, rhythm, depth, breath sounds, work of breathing, 
ABG, pulse oximetry

 
Place client in high-Fowler’s position- to provide comfort and maximal lung 
expansion. Stay with the client.

2. Administer oxygen and humidification therapies as ordered.

3. Administer medications as ordered. This may include adrenergics, bronchodilaors, 
corticosteroids. 

4. Provide humidification/hydration to loosen secretions.

5. Provide chest percussion and postural drainage when bronchodilation improves.

6. Monitor for respiratory distress. Assess for tachypnea, tachycardia, increased 
restlessness, diaphoresis, headache, lethargy and confusion

7. Provide client teaching and discharge planning concerning

a. Modification of environment

1) Ensure room is well ventilated.

2) Stay indoors during grass cutting or when pollen count is high.

3) Use damp dusting.

4) Avoid rugs, draperies or curtains, stuffed animals.

5) Avoid natural fibers (wool and feathers).

6) Ensure adequate rest periods between activities to conserve energy and oxygen.

b. Importance of moderate exercise (swimming is excellent)

c. Purpose of breathing exercises (to increase the end expiratory pressure of each 
respiration.
8. Be aware of potential complications like respiratory failure. Be ready for intubations 
and mechanical ventilation
Medical management

1. Drug therapy

a. Bronchodilators to relieve bronchospasm

1) B-adrenergic agents: rapid onset of action when administered by aerosol  

2) Theophylline: check pulse and blood pressure

b. Corticosteroids to relieve inflammation and edema

c. Antibiotics: if secondary infection

d. Cromolyn sodium: not used during acute attack; inhaled; inhibits histamine release in lungs and prevents attack

2. Physical therapy

3. 1-lyposensitization

4. Exercise

Emphysema

· Enlargement, abnormal dilatation  and destruction of the alveolar, bronchial, and bronchiolar tissue with resultant loss of recoil, air trapping, thoracic over distension, sputum accumulation, and loss of diaphragmatic muscle tone

· There is progressive and irreversible alveolocapillary destruction with abnormal alveolar enlargement causing alveolar wall destruction. The result is INCREASED lung compliance, DECREASED oxygen diffusion and INCREASED airway resistance!

· These changes cause a state of carbon dioxide retention, hypoxia, and respiratory acidosis.

· The pulmonary vasculature will also undergo changes and reduction. This will cause a strain in the right side of the heart resulting to failure.

· Two major tyoes of emphysema- Panacinar (whole) and centroacinar (middle part)

· ETIOLOGY: Caused by cigarette smoking, infection, inhaled irritants, heredity, deficiency of alpha-1-antitrypsin and allergic factors, aging. 

PATHOPHYSIOLOGY

· The main defect is dysfunction of lung elastase (an enzyme that normally is released by neutrophils)

· A substance in our blood- alpha-1-antitrypsin normally counteracts the activity of the elastase. 
Cigarette smoking

Heredity, Bronchial asthma

Aging process


Disequilibrium between

ELASTASE & ANTIELASTASE (alpha-1-antitrypsin)


Destruction of distal airways and alveoli

Overdistention of ALVEOLI

Hyper-inflated and pale lungs


Air trapping, decreased gas exchange and Retention of CO2



        Hypoxia

     Respiratory acidosis

Assessment findings:

1. Anorexia, fatigue, weight loss

2. Feeling of breathlessness, cough, sputum production, flaring of the nostrils, use of accessory muscles of respiration, increased rate and depth of breathing, dyspnea

3. Decreased respiratory excursion, resonance to hyperresonance, decreased breath sounds with prolonged expiration, normal or decreased fremitus

4. Diagnostic tests: pCO2 elevated or normal; PO2 normal or slightly decreased

Nursing interventions

1. Administer medications as ordered.

a. Bronchodilators: aminophylline, isoproterenol (lsuprel) terbutaline(Brethine), metaproterenol (Alupent), theophylline, isoetharine (Bronkosol); used in treatment of bronchospasm

b. Antimicrobials: tetracycline, ampicillin to treat bacterial infections

c. Corticosteroids: prednisone

2. Facilitate removal of secretions.

a. Ensure fluid intake of at least 3 liters/day.

b. Provide (and teach client) chest physical therapy, coughing and deep breathing, and use of hand nebulizers.

c. Suction as needed.

d. Provide oral hygiene after expectoration of sputum.

3. Improve ventilation.

a. Position client in semi- or high-Fowler’s.

b. Instruct client to use diaphragmatic muscle to breathe.

c. Encourage productive coughing after all treatments (splint abdomen to help produce more expulsive cough).

d. Employ pursed-lip breathing techniques (prolonged, slow relaxed expiration against pursed lips).


4. Provide client teaching and discharge planning concerning

a. Prevention of recurrent infections

I) Avoid crowds and individuals with known infection.

2) Adhere to high-protein, high- carbohydrate, increased vitamin C diet.

3) Receive immunizations for influenza and pneumonia.

4) Report changes in characteristics and color of sputum immediately.

5) Report worsening of symptoms (increased tightness of chest, fatigue, increased dyspnea).

b. Control of environment

I) Use home humidifier at 30%—50% humidity.

2) Wear scarf over nose and mouth in cold weather to prevent bronchospasm.

3) Avoid smoking and others who smoke.

4) Avoid abrupt changes in temperature.

c. Avoidance of inhaled irritants

1) Stay indoors if pollution levels are high.

2) Use air conditioner with high-efficiency particulate air filter to remove particles from air.

d. Increasing activity tolerance

1) Start with mild exercises, such as walking, and gradually increase amounts and duration.

2) Use breathing techniques (pursed lip, diaphragmatic) during activities/exercises to control breathing.

3) Have oxygen available as needed to assist with activities.

4) Plan activities that require low amounts of energy.

5) Plan rest periods before and after activities

Chronic Bronchitis

· Chronic inflammation of the bronchial air passageway characterized by the presence of cough and sputum production for at least 3 months in each 2 consecutive years.

· Excessive production of mucus in the bronchi with accompanying persistent cough.

· Characteristic changes include hypertrophy/ hyperplasia of the mucus-secreting glands in the bronchi, decreased ciliary activity, chronic inflammation, and narrowing of the small airways.

· Caused by the same factors that cause emphysema- cigarette smoking and environmental pollutants
PATHOPHYSIOLOGY
Cigarette smoking

RTI (Respiratory Tract Infection)

Environmental Pollutants


Inflammation


Bradykinin

Histamine

Prostaglandin


Increased Capillary Permeability


Increased Fluid/Cellular Exudation


Edema of the Mucous Membrane and hyperplasia of mucus cells/goblet cells

Hypersecretion of mucus


Persistent cough and plugging of the airways

Altered function of the macrophages

Increased susceptibility to infection

 Assessment findings

I. Productive (copious) cough, dyspnea on exertion, use of accessory muscles of respiration, scattered rales and rhonchi

2.
Feeling of epigastric fullness, slight cyanosis, distended neck veins, ankle edema

3.
Diagnostic tests: increased pCO2 decreased PO2
Nursing interventions: same as for emphysema.
Medical management: drug therapy includes bronchodilators, antimicrobials, expectorants (e.g., Robitussin)
Bronchiectasis
· Permanent abnormal dilation of the bronchi with destruction of muscular and elastic structure of the bronchial wall

· Caused by bacterial infection; recurrent lower respiratory tract infections; congenital defects (altered bronchial structures); lung tumors; thick, tenacious secretions

Medical management: same as for emphysema.

Assessment findings

1. Chronic cough with production of mucopurulent sputum, hemoptysis, exertional dyspnea, wheezing

2. Anorexia, fatigue, weight loss

3. Diagnostic tests

a. Bronchoscopy reveals sources and sites of secretions

b. Possible elevation of WBC

Nursing interventions: same as for emphysema.

Chronic Obstructive Pulmonary Disease

GENERAL Assessment in COPD

·  The tree primary symptoms are: Cough, sputum production and dyspnea on exertion. 

· Dyspnea

· Chest pain

· Sputum production

· Adventitious breath sounds

· Pursed-lip breathing

· Tends to assume up-right, leaning forward position

· Alteration in LOC

· Alteration in skin color (pallor to cyanosis)

· Alteration in skin temperature (cold to touch)

· Voice changes

· Decreased metabolism

· Weakness

· Fatigue

· Anorexia

· Weight loss

· Alteration in thoracic anatomy (barrel chest)

· Clubbing of fingers

· Polycythemia

· Barrel chest configuration- due to the hyperinflation and loss of lung elasticity 
GENERAL COPD Nursing Management: Dependent, collaborative and independent interventions

Independent and Collaborative Management

1. Rest-To reduce oxygen demands of tissues

2. Increase fluid intake-To liquefy mucus secretions

3. Good oral care-To remove sputum and prevent infection

4. Diet:  

High caloric diet provides source of energy

High protein diet helps maintain integrity of alveolar walls

Moderate fats

Low carbohydrate diet limits carbon dioxide production (natural end product). The client has difficulty exhaling carbon dioxide.
5. O2 therapy 1 to 3 lpm (2 lpm is safest)

Do not give high concentration of oxygen. The drive for breathing may be depressed.

6. Avoid cigarette smoking, alcohol, and environmental pollutants-These inhibit mucociliary 
function.

7. CPT –percussion, vibration, postural drainage

8. Bronchial hygiene measures

Steam inhalation

Aerosol inhalation

Medimist inhalation

Pharmacotherapy

1. Expectorants (guaiafenessin)/ mucolytic (mucomyst/mucosolvan)

2. Antitussives

Dextrometorphan; Codeine

Observe for drowsiness

Avoid activities that involve mental alertness, e.g driving, operating electrical machines

Causes decrease peristalsis thereby constipation

3. Bronchodilators

Aminophylline (Theophylline)

Ventolin (Salbutamol)

Bricanyl (Terbutaline)

Alupent (Metaproterenol)

Observe for tachycardia

4. Antihistamine

Benadryl (Dipenhydramine)

Observe for drowsiness

5. Steroids

Anti-inflammatory effect

6. Antimicrobials
Other Respiratory Disorders

Aspiration of a Foreign Object
· A relatively common airway problem, especially in pediatrics.

· Severity depends on object (e.g., pins, coins, nuts, buttons, parts of toys) aspirated and the degree of obstruction.

· Depending on object aspirated, symptoms will increase over hours or weeks.

· The curious toddler is most frequently affected.

· If object does not pass trachea immediately, respiratory distress will be evident;

· If object moves beyond tracheal region, it will pass into one of the main stem bronchi, usually the RIGHT; symptoms will be vague, insidious.

· Causes 400 deaths per year in children under age 4.

Medical management

1. Objects in upper airway require immediate removal.

2. Lower airway obstruction is less urgent (bronchoscopy or laryngoscopy).
Assessment findings

1. Sudden onset of coughing, dyspnea, wheezing, stridor, apnea (upper airway)

2. Persistent or recurrent pneumonia, persistent croupy cough or wheeze

3. Object not always visible on x-ray

4. Secondary infection

Nursing interventions

1. Perform Heimlich maneuver if indicated.

2. Reassure the scared patient 

3. After removal, place child in high-humidity environment and treat secondary infection if applicable.

4. Counsel parents regarding age-appropriate behavior and safety precautions.

RESTRICTIVE LUNG DISEASES

Pulmonary Tuberculosis
· Bacterial infectious disease caused by M. tuberculosis and spread via airborne droplets when infected persons cough, sneeze, or laugh

· Once inhaled, the organisms implant themselves in the lung and begin dividing slowly, causing inflammation, development of the primary tubercle, and eventual caseation and fibrosis.

· Infection spreads via the lymph and circulatory systems.

· Men affected more often than women. The greatest number of cases occurs in persons age 65 and over. Socially and economically disadvantaged, alcoholic, and malnourished individuals are affected more often.

· The causative agent, M. tuberculosis, is an AEROBIC acid- fast bacillus spread via droplet nuclei from infected persons.

PATHOPHYSIOLOGY


















Classification of TB

· Class 0: no exposure, no infection

· Class 1: exposure; no infection

· Class 2: infection; no disease (+PPD reaction but no clinical evidence of active TB)

· Class 3: disease clinically active

· Class 4: disease; not clinically active

· Class 5: suspected disease, diagnosis pending
Assessment findings

1. Chronic Cough ( sometimes with yellow mucoid sputum), dyspnea, frank hemoptysis, 
rales or crackles

2. Anorexia, malaise, weight loss, afternoon low- grade fever, pallor, pain, fatigue, night 
sweats

3. Diagnostic tests

a. Chest x-ray indicates presence and extent of disease process but cannot differentiate active from inactive form

b. Skin test (PPD) positive; area of induration 10 mm or more in diameter after 48 hours

c. Sputum positive for acid-fast bacillus (three samples is diagnostic for disease)

d. Culture positive=most definitive diagnosis is made 

e. WBC and ESR increased

Nursing interventions

1. Administer medications as ordered  

2. Prevent transmission.

a. Strict isolation not required if client and Significant others adhere to special respiratory precautions for tuberculosis.

b. Client should be in a well-ventilated private room, with the door kept closed at all times.

c. All visitors and staff should wear masks when in contact with the client and should discard the used masks before leaving the room; client should wear a mask when leaving the room for tests.

d. All specimens should be labeled “AFB precautions.”

e. Hand washing is required after direct contact with the client or contaminated articles.

3. Promote adequate nutrition.

a. Make ongoing assessments of client’s appetite and do kcal count for 3 days; consult dietitian for diet guidelines.

b. Offer small, frequent feedings and nutritional supplements; assist client with menu selection stressing balanced nutrition.

c. Weigh client at least twice a week. Encourage activity as tolerated to increase appetite.

4. Prevent social isolation.

a. Impart a comfortable, confident attitude when caring for the client.

b. Explain the nature of the disease to the client, significant others, and visitors in simple terms.

c. Stress that visits are important, but isolation precautions must be followed.

5. Vary the client’s routine to prevent boredom.

6. Discuss the client’s feelings and assess for boredom, depression, anxiety, fatigue, or apathy; provide support and encourage expression of concerns.

7. Provide client teaching and discharge planning concerning

a. Medication regimen: prepare a sheet with each drug name, dosage, time due, and major side effects; stress importance of following medication schedule for prescribed period of time (usually 6-9 months); include significant others

b. Transmission prevention: client should cover mouth when coughing, expectorate into a tissue and place it in a paper bag; client should also wash hands after coughing or sneezing; stress importance of plenty of fresh air; include significant others

c. Importance of notifying physician at the first sign of persistent cough, fever, or hemoptysis (may indicate recurrence)

d. Need for follow-up care including physical exam, sputum cultures, and chest x-rays

e. Availability of community health services

f. Importance of high-protein, high- carbohydrate diet with inclusion of supplemental vitamins
Client Education Guide: PTB

TB is infectious; it may be cured or arrested by medications

TB is transmitted by droplet infection

Cover nose and mouth when coughing, sneezing or laughing

Wash hands after any contact with body substances, masks or soiled tissues

Wear masks when advised

Take medications regularly, as prescribed. Multiple drug therapy is important to reduce the occurrence  of mycobacterium resistance!!!
    Primary Anti-TB Drugs

Isoniazid (INH)

May be used at any age and among pregnant women

Side effects: Peripheral neuritis, hepatotoxicity

Administer Vitamin B6 (pyridoxine) to prevent peripheral neuritis

Monitor ALT (SGPT), AST (SGOT)

Used as prophylaxis for 6 months to 1 year

Streptomycin

Side effects: ototoxicity, nephrotoxicity

Rifamficin

Side effects: red orange color to body secretions, hepatotoxicity, nausea and vomiting, thrombocytopenia

              Pyrazinamide

                   Side effect= increased uric acid in the blood (hyperuricemia)

Ethambutol

Side effects: optic neuritis, skin rash

Ophthalmologic examination at regular basis

*Note: Evaluate effectiveness of anti-TB drugs by sputum culture for acid-fast bacilli

Anti-TB Drugs must be taken in combination to avoid bacterial resistance.

Drugs to be taken on empty stomach for maximum absorption.

Chest Trauma and related Disorders
Fractured Ribs

General information

· Most common chest injury resulting from blunt trauma

· Ribs 4—8 are most commonly fractured because chest muscles least protect them. Splintered or displaced fractured ribs may penetrate the pleura and lungs.

Assessment findings

1. Pain, especially on inspiration

2. Point tenderness and bruising at injury site, splinting with shallow respirations, apprehensiveness

3. Diagnostic tests

a. Chest x-ray reveals area and degree of fracture

b. pCO2 elevated; P02 decreased (later)

 Nursing interventions

1. Provide pain relief/control.

a. Administer ordered narcotics and analgesics cautiously and monitor effects.

b. Place client in semi- or high-Fowler’s position to ease pain associated with breathing.

2. Monitor client closely for complications.

a. Assess for bloody sputum (indicative of lung penetration).

b. Observe for signs and symptoms of pneumothorax or 

hemothorax.

Medical management: drug therapy consists of narcotics, intercostal nerve block (injection of intercostal nerves above and below the injury with an anesthetic agent) for pain relief

Flail Chest

General information

· Complication of chest trauma occurring when 3 or more adjacent ribs are fractured at two or more sites, resulting in free-floating rib segments.

· Fracture of several ribs and resultant instability of the affected chest wall.

· Chest wall loses stability and there is subsequent respiratory impairment and respiratory distress

· Chest wall is no longer able to provide the bony structure necessary to maintain adequate ventilation; consequently, the flail portion and underlying tissue move paradoxically (in opposition) to the rest of the chest cage and lungs.

· The flail portion is sucked in on inspiration and bulges out on expiration.

· Result is hypoxia, hypercarbia, and increased retained secretions.

· Caused by trauma (sternal rib fracture with possible costochondral separations).

PATHOPHYSIOLOGY

· During inspiration, as the chest expands, the detached part of the rib segment  (flail segment) moves in a “paradoxical” manner or pendelluft movement. 

· The chest is pulled INWARD during inspiration, reducing the amount of air that can be drawn into the lungs

· The chest Bulges OUTWARD during expiration because the intrathoracic pressure exceeds atmospheric pressure. The patient has impaired exhalation

· This paradoxical action will lead to:

· Increased dead space

· Reduced alveolar ventilation

· Decreased lung compliance

· Hypoxemia and respiratory acidosis

· Hypotension, inadequate tissue perfusion can also follow

Assessment findings

1. Severe dyspnea; rapid, shallow, grunty breathing; paradoxical chest motion. The chest will move INWARDS on inhalation and OUTWARDS on exhalation.

2. Cyanosis, possible neck vein distension, tachycardia, hypotension

3. Diagnostic tests

a. PO2 decreased

b. pCO2 elevated

c. pH decreased

Nursing interventions

1. Maintain an open airway: suction secretions, blood from nose, throat, mouth, and via endotracheal tube; note changes in amount, color, and characteristics.

2. Monitor mechanical ventilation 

3. Encourage turning, coughing, and deep breathing.

4. Monitor for signs of shock: HYPOTENSION, TACHYCARDIA

Medical management: SUPPORTIVE

1. Internal stabilization with a volume-cycled ventilator

2. Drug therapy (narcotics, sedatives)

Pneumothorax/Hemothorax
· Partial or complete collapse of the lung due to an accumulation of air or fluid in the pleural space

· Types

a. Spontaneous pneumothorax: the most common type of closed pneumothorax; air accumulates within the pleural space without an obvious cause. Rupture of a small bleb on the visceral pleura most frequently produces this type of pneumothorax.

b. Open pneumothorax: air enters the pleural space through an opening in the chest wall; usually caused by stabbing or gunshot wound.

c. Tension pneumothorax: air enters the pleural space with each inspiration but cannot escape; causes increased intrathoracic pressure and shifting of the mediastinal contents to the unaffected side (mediastinal shift).

d. Hemothorax: accumulation of blood in the pleural space; frequently found with an open pneumothorax resulting in a hemopneumothorax.

 Assessment findings

1. Sudden sharp pain in the chest, dyspnea, diminished or absent breath sounds on 
affected side, decreased respiratory excursion on affected side, hyperresonance on 
percussion, decreased vocal fremitus, tracheal shift to the opposite side (tension 
pneumothorax accompanied by mediastinal shift)

2. Weak, rapid pulse; anxiety; diaphoresis

3. Diagnostic tests

a. Chest x-ray reveals area and degree of pneumothorax

b. pCO2 elevated

c. pH decreased

Nursing interventions

1. Provide nursing care for the client with an endotracheal tube: suction secretions, vomitus, blood from nose, mouth, throat, or via endotracheal tube; monitor mechanical ventilation.

2. Restore/promote adequate respiratory function.

a. Assist with thoracentesis and provide appropriate nursing care.  

b. Assist with insertion of a chest tube to water- seal drainage and provide appropriate nursing care.

c. Continuously evaluate respiratory patterns and report any changes.

3. Provide relief/control of pain.

a. Administer narcotics/analgesics/sedatives as ordered and monitor effects.

b. Position client in high-Fowler’s position.

Atelectasis
· Collapse of part or all of a lung due to bronchial obstruction

· May be caused by intrabronchial obstruction (secretions, tumors, bronchospasm, foreign bodies); extrabronchial compression (tumors, enlarged lymph nodes); or endobronchial disease (bronchogenic carcinoma, inflammatory structures)

Assessment findings

1. Signs and symptoms may be absent depending upon degree of collapse and rapidity with which bronchial obstruction occurs

2. Dyspnea, decreased breath sounds on affected side, decreased respiratory excursion, dullness to flatness upon percussion over affected area

3. Cyanosis, tachycardia, tachypnea, elevated temperature, weakness, pain over affected area

4. Diagnostic tests

a. Bronchoscopy: may or may not reveal an obstruction

b. Chest x-ray shows diminished size of affected lung and lack of radiance over atelectic area

c. pO2 decreased

Nursing interventions (prevention of atelectasis in hospitalized clients is an important nursing 
responsibility)

1. Turn and reposition every 1—2 hours while client is bedridden or obtunded.

2. Encourage mobility (if permitted).

3. Promote liquefaction and removal of secretions.

4. Avoid administration of large doses of sedatives and opiates that depress respiration and cough reflex.

5. Prevent abdominal distension.

6. Administer prophylactic antibiotics as ordered to prevent respiratory infection.

Pleural Effusion
· Defined broadly as a collection of fluid in the pleural space

· A symptom, not a disease; may be produced by numerous conditions

· General Classification

a. Transudative efusion: accumulation of protein-poor, cell-poor fluid

· HYDROthorax- accumulation of water/serous fluid

b. Exudative effusion: accumulation of protein rich fluid

· PYOthorax or Empyema- accumulation of pus

· Hemothorax- accumulation of blood

· Chylothorax- accumulation of lymph and lipoprotein

· May be found in clients with liver/kidney disease, pneumonia, tuberculosis, lung abscess, bronchial carcinoma, leukemia, trauma, pulmonary edema, systemic infection, disseminated lupus erythematosus, polyarteritis nodosa

Assessment findings

1. Dyspnea, dullness over affected area upon percussion, absent or decreased breath sounds over affected area, pleural pain, dry cough, pleural friction rub

2. Pallor, fatigue, fever, and night sweats (with empyema)

3. Diagnostic tests

a. Chest x-ray positive if greater than 250 cc pleural fluid

b. Pleural biopsy may reveal bronchogenic carcinoma

c. Thoracentesis may contain blood if cause is cancer, pulmonary infarction, or tuberculosis; positive for specific organism in  empyema.

 Nursing interventions: vary depending on etiology. In general:

1. Assist with repeated thoracentesis.

2. Administer narcotics/sedatives as ordered to decrease pain.

3. Assist with instillation of medication into pleural space (reposition client every 15 minutes to distribute the drug within the pleurae).

4. Place client in high-Fowler’s position to promote ventilation.

Medical management

1. Identification and treatment of the Underlying cause

2. Thoracentesis

3. Drug therapy

a. Antibiotics: either systemic or inserted directly into pleural space

b. Fibrinolytic enzymes: trypsin, streptokinase-. streptodornase to decrease thickness of pus and dissolve fibrin clots

4. Closed chest drainage

5. Surgery: open drainage

INFECTIOUS CONDITION OF THE LOWER RESPIRATORY SYSTEM

Pneumonia
· An inflammation of the alveolar spaces of the lung, resulting in consolidation of lung tissue as the alveoli fill with exudates

· The various types of pneumonias are classified according to the offending organism.

· Bacterial pneumonia accounts for 10% of all hospital admissions; affects infants and elderly most often, and most often occurs in winter and early spring. It can be caused by various organisms: D. pneumoniae, S. aureus, E. coli, H. influenzae

· Pneumonia can also be classified as COMMUNITY Acquired Pneumonia (CAP) and Hospital acquired pneumonia (HAP)

PATHOPHYSIOLOGY

Bacterial

Viral

Fungal

Aspiration

Chemical irritants

Inflammation of Lung Tissues

PATHOPHYSIOLOGIC FINDINGS ARE: 

1. HYPERTHROPY OF MUCOUS MEMBRANE

· Increased sputum production

· Wheezing

· Dyspnea

· Cough

· Rales

· Ronchi

2. INCREASED CAPILLARY PERMEABILITY

· Increased Fluid Exudation

· Consolidation-tissue that solidifies as a result of collapsed alveoli

· Hypoxemia

3. INFLAMMATION OF THE PLEURA

· Chest pain

· Pleural effusion

· Dullness

· Decreased Breath sounds

· Increased tactile fremitus

4. HYPOVENTILATION

· Decreased   Chest expansion

· Respiratory acidosis

5. PROTECTIVE MECHANISM

· Increased   WBC (leukocytosis)

· Increased   RR

· Fever
Assessment findings

1. Cough with greenish to rust-colored sputum production; rapid, shallow respirations with an expiratory grunt; nasal flaring; intercostal rib retraction; use of accessory muscles of respiration; dullness to flatness upon percussion; possible pleural friction rub; high-pitched bronchial breath sounds; rales or crackles (early) progressing to coarse (later). Tactile fremitus is INCREASED!

2. Fever, chills, chest pain, weakness, generalized malaise

3. Tachycardia, cyanosis, profuse perspiration, abdominal distension

Diagnostic tests

a. Chest x-ray shows consolidation over affected areas

b. WBC increased

c. pO2 decreased

d. Sputum specimen- culture reveal particular causative organism

GENERAL Nursing interventions

1. Facilitate adequate ventilation.

a. Administer oxygen as needed and assess its effectiveness.

b. Place client in semi-Fowler’s position.

c. Turn and reposition frequently clients who are immobilized/obtunded.

d. Administer analgesics as ordered to relieve pain associated with breathing (codeine is drug of choice).

e. Auscultate breath sounds every 2—4 hours.

f. Monitor ABGs.

2. Facilitate removal of secretions (general hydration, deep breathing and coughing, 
tracheobronchial suctioning as needed, expectorants as ordered, aerosol treatments 
via nebulizer, humidification of inhaled air, chest physical therapy).

3. Observe color, characteristics of sputum and report any changes; encourage client to 
perform good oral hygiene after expectoration.

4. Provide adequate rest and relief/control of pain.

a. Provide bed rest with limited physical activity.

b. Limit visits and minimize conversations.

c. Plan for uninterrupted rest periods.

d. Institute nursing care in blocks to ensure periods of rest.

e. Maintain pleasant and restful environment,

5. Administer antibiotics as ordered. Monitor effects and possible toxicity.

6. Prevent transmission (respiratory isolation may be required for clients with 
staphylococcal pneumonia).

7. Control fever and chills: monitor temperature and administer 

antipyretics as ordered, maintain increased fluid intake, provide frequent clothing and linen changes.

8. Provide client teaching and discharge planning concerning prevention of recurrence.

a. Medication regimen/antibiotic therapy

b. Need for adequate rest, limited activity, good nutrition with adequate fluid intake, 
and good ventilation

c. Need to continue deep breathing and coughing for at least 6—8 weeks after 
discharge

d. Availability of vaccines (pneumococcal pneumonia, influenza)

e. Techniques that prevent transmission (use of tissues when coughing, adequate 
disposal of secretions)

f. Avoidance of persons with known respiratory infections

g. Need to report signs and symptoms of respiratory infection (persistent or 
recurrent fever; changes in characteristics, color of sputum; chills; increased 
pain; difficulty breathing; weight loss; persistent fatigue)

h. Need for follow-up medical care and evaluation.

MALIGNANCY OF THE LUNGS
Bronchogenic Carcinoma
· Primary pulmonary tumors arise from the bronchial epithelium and are therefore referred to as bronchogenic carcinomas.

· Characteristic pathologic changes include nonspecific inflammation with hypersecretion of mucus, desquamation of cells, hyperplasia, and obstruction.

· Possibly caused by inhaled carcinogens (primarily cigarette smoke but also asbestos, nickel, iron oxides, air silicone pollution; preexisting pulmonary disorders PTB, COPD))

· Metastasis occurs primarily by direct extension and via the circulatory or lymphatic system.

· Men over age 40 affected most often; I out of every 10 heavy smokers; affects right lung more often than left.

· Lung cancer today is the most common cancer affecting BOTH SEXES
Assessment findings

· Persistent cough (may be productive or blood tinged)

· chest pain

· dyspnea

· unilateral wheezing, friction rub, possible unilateral paralysis of the diaphragm

· Fatigue, anorexia, nausea, vomiting, pallor

Diagnostic tests.

a. Chest x-ray may show presence of tumor or evidence of 

metastasis to surrounding structures

b. Sputum for cytology reveals malignant cells

c. Bronchoscopy: biopsy reveals malignancy

d. Thoracentesis: pleural fluid contains malignant cells

e. Biopsy of lymph nodes may reveal metastasis

Nursing interventions

1. Provide support and guidance to client as needed.

2. Provide relief/control of pain.

3. Administer medications as ordered and monitor effects/side effects.

4. Control nausea: administer medications as ordered, provide good oral hygiene, provide small and more frequent feedings.

5. Provide nursing care for a client with a thoracotomy.

6. Provide client teaching and discharge planning concerning

a. Disease process, diagnostic and therapeutic interventions

b. Side effects of radiation and chemotherapy

c. Realistic information about prognosis
Medical management: dependent on cell type, stage of disease, and condition of client; may 
include

1. Radiation therapy

2. Chemotherapy: usually includes cyclophosphamide, methotrexate, vincristine, doxorubicin, 
and procarbazine; concurrently in some combination

    3. Surgery: when entire tumor can be removed
Quick Notes on Bronchogenic Cancer

Predisposing factors

Cigarette smoking

Asbestosis

Emphysema

Smoke from burnt wood
Types

Squamous cell Ca- with good prognosis

Adenocarcinoma- with good prognosis

Oat cell Ca- with good prognosis

Undifferentiated Ca- with poor prognosis

Assessment

Cough- hacking, non-productive, thick, 
purulent, blood-tinged sputum

Wheezing 

Fever 

Tightness in chest

Dysphagia

Chest pain

Chronic RTI

Hoarseness

Hypoxia

Edema around the neck

Pleural effusion
Late signs

Weakness

Weight loss

Anorexia

Anemia

Warning signs of Lung cancer

Any change in respiratory pattern

Persistent cough

Sputum streaked with blood

Frank hemoptysis

Rust colored or purulent sputum

Chest, shoulder, arm pain

Recurring episodes of pleural effusion, pneumonia, bronchitis

Dyspnea, unexplained or out of proportion

Nursing Interventions

Patent airway

O2 / Aerosol therapy

Deep breathing exercises

Relief of pain

Protection from infection

Adequate nutrition 

Chest tube management

Surgery

Pneumonectomy=Removal of a lung.

Position in semi-fowler’s, turned slightly on affected or operative side for lung expansion

Avoid side-lying position to prevent mediastinal shift

In general, no chest tubes.

Lobectomy=Removal of a lobe.

Segmentectomy=Removal of a segment.

Wedge resection=Removal of the entire tumor regardless of the segment.

Decortication=Stripping off of fibrinous membrane enclosing the lung

Thoracoplasty=Removal of rib/s. Usually done after pneumonectomy, to reduce the 
size of the empty thorax thereby prevent mediastinal shift.

For lobectomy, segmentectomy, wedge resection, decortication, thoracoplasty:

Chest tube will be in place post op

Position in semi-fowler’s or on unaffected side to allow

expansion of affected lung.

Chest chemotherapy

Radiation treatment

Lung cancer Prevention

Quit smoking

Early detection/ screening

Chest x-ray once a year
Adult Respiratory Distress Syndrome (ARDS)
· A form of pulmonary insufficiency more commonly encountered in adults with no previous lung disorders than in those with existing lung disease.

· Initial damage to the alveolar-capillary membrane with subsequent leakage of fluid into the interstitial spaces and alveoli, resulting in pulmonary edema and impaired gas exchange.

· There is cell damage, decreased surfactant production, and atelectasis, which in turn produces hypoxemia, decreased compliance, and increased work of breathing.

· Predisposing conditions include shock, trauma, infection, fluid overload, aspiration, oxygen toxicity, smoke inhalation, pneumonia, DIC, drug allergies, drug overdoses, neurologic injuries, fat emboli.

·  Has also been called shock lung and the cause are the following:

	· Shock
· Aspiration
· Inhalation of toxic agent
· O2 toxicity
	· Near-drowning
· Trauma
· Infection
· DIC
· Fat emboli
	· Pancreatitis
· Narcotic abuse
· Drugs (ASA)
· Radiation Pneumonitis


PATHOPHYSIOLOGY 
             PULMONARY HYPOPERFUSSION

















Assessment findings

1. Dyspnea, cough, tachypnea with intercostal! suprasternal retraction, scattered to diffuse rales or rhonchi

2. Changes in orientation, tachycardia, cyanosis (rare)

Diagnostic tests

a. pCO2 and PO2 decreased

b. Hypoxemia

c. Hgb and hct possibly decreased

d. pCO2 increased in terminal stages

Nursing interventions

1. Promote optimal ventilatory status.

a. Perform ongoing assessment of lungs with auscultation every 1—2 hours.

b. Elevate head and chest.

c. Administer/monitor mechanical ventilation with PEEP.

d. Assist with chest physical therapy as ordered.

e. Encourage coughing and deep breathing every hour.

f. Monitor ABGs and report significant changes.

2. Promote rest by spacing activities and treatments.

3. Maintain fluid and electrolyte balance.

Nursing Interventions

O2 therapy (HIGH flow 8-10 LPM)

Position: semi to high Fowler’s

CPT

Increased Fluid intake (balanced with diuretic due to Pulmonary Edema)

Meticulous eye care

If on PEEP (Positive End Expiratory Pressure)

Administer morphine/ Ativan/ Diprivan/ Pavulon to reduce resistance to PEEP

Monitor patient 

Pain medication

Comfort

Monitor PEEP ventilation, PAP. The purpose of PEEP is to open collapsed alveoli and keep them open.

Pulmonary Embolism

· This refers to the obstruction of the pulmonary artery or one of its branches by a blood clot (thrombus) that originates somewhere in the venous system or in the right side of the heart.
· Most commonly, pulmonary embolism is due to a clot or thrombus from the deep veins of the lower legs. Other causes of Pulmonary embolism can be air, fat especially from fracture of the femur, fluid and septic thrombus from a bacterial invasion. 
Causes

· Fat embolism

· Multiple trauma

· PVD’s 

· Abdominal surgery

· Immobility

· Hypercoagulability

PATHOPHYSIOLOGY

· The thrombus that travels from any part of the venous system obstructs either completely or partially. Then the lungs will have inadequate blood supply, with resultant increase in dead space in the lungs

· Gas exchange will be impaired or absent in the involved area. 

· The regional pulmonary vasculature will constrict causing increased resistance, increased pulmonary arterial pressure and then increase workload of the right side of the heart. 

· When the work of the right side of the heart exceeds its capacity, right ventricular failure will result, leading to a decrease in cardiac output followed by decreased systemic perfusion and eventually, SHOCK.

Assessment

Restlessness (cardinal initial sign)

Dyspnea

Stabbing chest pain

Cyanosis

Tachycardia

Dilated pupils

Apprehension/ fear

Diaphoresis

Dysrythmias

Hypoxia

 Diagnostic Tests:

1. Ventialtion-perfusion scan

2. Pulmonary arteriography

3. CXR

4. ECG

5. ABG
Nursing Interventions
Oxygen therapy STAT

Early ambulation postop

Monitor obese patient

Do not massage legs

Relieve pain

HOB elevated

Heparin (2 weeks) then Coumadin (3-6 months)

Patient Teaching: 

     Prevention of Pulmonary Embolism

· Active leg exercises to avoid venous stasis

· Early ambulation

· Use of elastic compression stockings

· Avoidance of leg-crossing and sitting for prolonged periods

· Drink fluids 

Do’s:

Observe for bleeding

Use soft toothbrush, electric razor

Evaluate use of contraceptives

Don’t’s:

Take ASA with coumadin

Restrictive clothings on legs

Prolonged sitting/standing, Smokin, Bruises, constipation, contact sports

Sudden infant death syndrome (SIDS)
· General information

a. Sudden death of any young child that is unexpected by history and in which thorough postmortem examination fails to demonstrate adequate cause of death

b. Cannot be predicted; cannot be presented (unexpected and unexplained)

c. Peak age: 3 months; 90% by 6 months

d. Usually occurs during sleep; there is no struggle and death is silent

e. Diagnosis made at autopsy

f. Although cause of death is not known, chronic hypoxemia related to periodic apnea has been suggested; suffocation and DIP reactions are not causes of SlDS

Assessment findings

a. Incidence higher in preterm infants, twins or triplets, low-birth-weight infants

b. Infant with abnormalities in respiration, feeding, or other neurologic symptoms at 
higher risk

Nursing interventions

a. Nursing care is directed at supporting parents/family; parents usually arrive at 
emergency department.

b. Provide a room for the family to be alone If possible, stay with them; prepare them for 
how infant will look and feel (baby will be bruised and blanched due to pooling of 
blood until death was discovered; also will be cold).

c. Let parents say good-bye to baby (hold, rock).

d. Reinforce that death was not their fault.

e. Provide appropriate support referrals: clergy, notification of significant others, local 
SIDS program.

f. Explain how parents can receive autopsy results.

g. Notify family physician or pediatrician.

IT is NOT recommended to place the infant on PRONE position during sleep because this may put the infant at risk to develop SIDS!!!

Myasthenia Gravis
· A neuromuscular disorder in which there is a disturbance in the transmission of impulses from nerve to muscle cells at the neuromuscular junction, causing extreme muscle weakness

· Incidence

a. Highest between ages 20—30 for women, 60— 70 for men

b. Affects women more than men

3. Cause: thought to be autoimmune disorder, whereby antibodies destroy acetylcholine 
receptor sites on the postsynaptic membrane of the neuromuscular junction.

4. Voluntary muscles are affected, especially those muscles innervated by the 
cranial nerves.
Assessment findings

1. Diplopia and dysphagia

2. Extreme muscle weakness, especially after activity and towards the end of the day, increased with activity and reduced with rest

3. Ptosis, masklike facial expression

4. Weak voice, hoarseness
Diagnostic tests

a. Tensilon test: IV injection of Tensilon provides spontaneous relief of symptoms 
(lasts 5—10 minutes)

b. Electromyography (EMG): amplitude of evoked potentials decreases rapidly

c. Presence of antiacetylcholine receptor antibodies in the serum

Medical management

1. Drug therapy

a. Anticholinesterase drugs: ambenonium (Mytelase), neostigmine (Prostigmin), 
pyridostigmine (Mestinon)

1) block action of cholinesterase and increase levels of acetylcholine at the 
neuromuscular junction

2) side effects: excessive salivation and sweating, abdominal cramps, nausea 
and vomiting, diarrhea, fasciculations (muscle twitching)

b. Corticosteroids: prednisone 

1) used if other drugs are not effective

2) suppress autoimmune response

2. Surgery (thymectomy)

a. Surgical removal of the thymus gland (thought to be involved in the production of acetylcholine receptor antibodies)

b. May cause remission in some clients especially if performed early in the disease

3. Plasma exchange

a. Removes circulating acetylcholine receptor antibodies

b. Use in clients who do not respond to other types of therapy

Nursing interventions

1. Administer anticholinesterase drugs as ordered.

a. Give medication exactly on time.

b. Give with milk and crackers to decrease GI upset.

c. Monitor effectiveness of drugs: assess muscle strength and vital capacity before 
and after medication.

d. Avoid use of the following drugs: morphine, quinine, curare, procainamide, 
neomycin, streptomycin, kanamycin and other aminoglycosides, strong 
sedatives.

e. Observe for side effects.

2. Promote optimal nutrition.

a. Mealtimes should coincide with the peak effects of the drugs: give medications 30 minutes before meals.

b. Check gag reflex and swallowing ability before feeding.

c. Provide a mechanical soft diet.

d. If the client has difficulty chewing and swallowing, do not leave alone at mealtimes; keep emergency airway and suction equipment nearby.

3. Monitor respiratory status frequently: rate, depth; vital capacity; monitor the ability to 
deep breathe and cough

4. Assess muscle strength frequently; plan activity to take advantage of energy peaks and 
provide frequent rest periods.

5. Observe for signs of myasthenic or cholinergic crisis.

a. Myasthenic crisis

1) Abrupt onset of severe, generalized muscle weakness with inability to swallow, speak, or maintain respirations

2) Caused by undermedication, physical or emotional stress, infection

3) Symptoms will improve temporarily with Tensilon test.

b. Cholinergic crisis

1) Symptoms similar to myasthenic crisis and, in addition, the side effects of anticholinesterase drugs (e.g., excessive salivation and sweating, abdominal cramps, nausea and vomiting, diarrhea, fasciculations)

2) Caused by overmedication with the cholinergic 

(anticholinesterase) drugs

3) Symptoms worsen with Tensilon test; keep atropine sulfate and emergency equipment on hand.


Nursing care in crisis

1) Maintain tracheostomy or endotracheal tube with 

mechanical ventilation as indicated.

2) Monitor arterial blood gases and vital capacities.

3) Administer medications as ordered.

a) myasthenic crisis: increase doses of 


anticholinesterase drugs as ordered.

b) cholinergic crisis: discontinue anticholinesterase drugs as ordered   
until the client recovers.

4) Establish a method of communication.

5) Provide support and reassurance.

6. Provide nursing care for the client with a thymectomy.

7. Provide client teaching and discharge planning concerning

a. Nature of the disease

b. Use of prescribed medications, their side effects and signs of toxicity

c. Importance of checking with physician before taking any new medications including OTC drugs

d. Importance of planning activities to take advantage of energy peaks and of scheduling frequent rest periods

e. Need to avoid fatigue, stress, people with upper-respiratory infections

f. Use of eye patch for diplopia (alternate eyes)

g. Need to wear Medic-Alert bracelet

h. Myasthenia Gravis Foundation and other community agencies

Guillain-Barré Syndrome

· Symmetrical, bilateral, peripheral polyneuritis characterized by ascending paralysis

· Can occur at any age; affects women and men equally

· Cause unknown; may be an autoimmune process

· Precipitating factors: antecedent viral infection, immunization

· Progression of disease is highly individual; 90% of clients stop progression in 4 weeks; recovery is usually from 3—6 months; may have residual deficits

Assessment findings

1. Mild sensory changes; in some clients severe misinterpretation of sensory stimuli resulting in extreme discomfort

2. Clumsiness: usually first symptom

3. Progressive motor weakness in more than one limb (classically is ascending and  
symmetrical)

4. Cranial nerve involvement (dysphagia)

5. Ventilatory insufficiency if paralysis ascends to respiratory muscles

6. Absence of deep tendon reflexes

7. Autonomic dysfunction

8. Diagnostic tests

a, CSF studies: increased protein

b. EMG: slowed nerve conduction

Nursing interventions

1. Maintain adequate ventilation.

a. Monitor rate and depth of respirations; serial vital capacities,

b. Observe for ventilatory insufficiency.

c. Maintain mechanical ventilation as needed; keep airway free of secretions and prevent pneumonia.

2. Check individual muscle groups every 2 hours in acute phase to check for progression 
of muscle weakness.

3. Assess cranial nerve function: check gag reflex and swallowing ability; ability to handle 
secretions; voice.

4. Monitor vital signs and observe for signs of autonomic dysfunction such as acute 
periods of hypertension fluctuating with hypotension, tachycardia, arrhythmias.

5. Administer corticosteroids to suppress immune reaction as ordered.

6. Prevent complications of immobility.

7. Promote comfort (especially in clients with sensory changes): foot cradle, sheepskin, 
guided imagery, relaxation techniques.

8.Promote optimum nutrition.

a. Check gag reflex before feeding.

b. Start with pureed foods.

c. Assess need for nasogastric tube feedings if unable to swallow.

9. Provide psychologic support and encouragement to client/significant others.

10. Refer for rehabilitation to regain strength and to treat any residual deficits.
Amyotrophic Lateral Sclerosis (Lou Gehrig’s Disease)
· Progressive motor neuron disease, which usually leads to death in 2—6 years

·  Onset usually between ages 40—70; affects men more than women

· Cause unknown

· There is no cure or specific treatment; death usually occurs as a result of respiratory infection secondary to respiratory insufficiency.

 Assessment findings

1. Progressive weakness and atrophy of the muscles of the arms, trunk, or legs

2. Dysarthria, dysphagia

3. Fasciculations

4. Respiratory insufficiency

Diagnostic tests: EMG and muscle biopsy can rule out other diseases.

Nursing interventions

I. Provide nursing measures for muscle weakness and dysphagia.

2. Promote adequate ventilatory function.

3. Prevent complications of immobility.

4. Encourage diversional activities; spend time with the client.

5. Provide compassion and intensive support to client/significant others.

6. Provide or refer for physical therapy as indicated.

7. Promote independence for as long as possible.

SURGICAL ASPECT OF RESPIRATORY NURSING CARE

Thoracic Surgery
· Types

a. Exploratory thoracotomy: anterior or posterolateral incision through the fourth, fifth, 
sixth, or seventh intercostal spaces to expose and examine the pleura and lung

b. Lobectomy: removal of one lobe of a lung; treatment for bronchiectasis, bronchogenic 
carcinoma, emphysematous blebs, lung abscesses

c. Pneumonectomy: removal of an entire lung; most commonly done as treatment for 
bronchogenic carcinoma

d. Segmental resection: removal of one or more segments of lung; most often done as 
treatment for bronchiectasis

e. Wedge resection: removal of lesions that occupy only part of a segment of lung tissue; 
for excision of small nodules or to obtain a biopsy

Nursing interventions: PREOPERATIVE
1. Provide routine pre-op care.

2. Perform a complete physical assessment of the lungs to obtain baseline data.

3. Explain expected post-op measures: care of incision site, oxygen, suctioning, chest tubes (except if pneumonectomy performed)

4. Teach client adequate splinting of incision with hands or pillow for turning, coughing, and deep breathing.

5. Demonstrate ROM exercises for affected side.

6. Provide chest physical therapy to help remove secretions.

Nursing interventions: POSTOPERATIVE
1. Provide routine post-op care.

2. Promote adequate ventilation.

a. Perform complete physical assessment of lungs and compare with pre-op findings.

b. Auscultate lung fields every 1—2 hours.

c. Encourage turning, coughing, and deep breathing every 1—2 hours after pain 
relief obtained.

d. Perform tracheobronchial suctioning if needed.

e. Assess for proper maintenance of chest drainage system (except after 
pneumonectomy).

f. Monitor ABGs and report significant changes.

g. Place client in semi-Fowler’s position 

h. If pneumonectomy is performed, follow surgeon’s orders about positioning, often 
on back or operative side, but not turned to unoperative side).

i. If Lobectomy, patient is usually positioned on the UNOPERATIVE SIDE
3. Provide pain relief.

a. Administer narcotics/analgesics prior to turning, coughing, and deep breathing.

b. Assist with splinting while turning, coughing, deep breathing.
4. Provide client teaching and discharge planning concerning

a. Need to continue with coughing/deep breathing for 6—8 weeks post-op and to 
continue ROM exercises

b. Importance of adequate rest with gradual increases in activity levels

c. High-protein diet with inclusion of adequate fluids (at least 2 liters/day)

d. Chest physical therapy

e. Good oral hygiene

f. Need to avoid persons with known upper respiratory infection

g. Adverse signs and symptoms (recurrent fever; anorexia; weight loss; dyspnea; 
increased pain; difficulty swallowing; shortness of breath; changes in color, 
characteristics of sputum) and importance of reporting to physician

h. Avoidance of crowds and poorly ventilated areas.
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