PHYSICAL ASSESSMENT

Class Objectives

At the end of this session the student shall be able to:

1.  State why physical assessment skills are so essential in respiratory care.

The respiratory therapist is the ‘eyes and ears of the doctor’. He needs to report findings appropriately and accurately to the physician for optimal patient care. Who are the nurses going to call on for a second opinion when a patient is crashing? The therapist skills in an emergency situation are invaluable asset to the RCP’s job in the hospital.

2. List the essential information you need to obtain from the patient chart before going into the room.

The therapist needs to know the “five rights” - the right patient, with the right medicine, right dosage, at the right time and the right route of administration

3.  Describe the sorts of things one can assess initially in your "view from the door". 

The observant therapist can start assessing from the doorway upon walking into the room. Is the situation safe? Is the patient on his/her oxygen? What is the respiratory rate? What is the respiratory breathing pattern? Has the patient any obvious signs of hypoxia and SOB.

4.  List and describe the information you would obtain from your initial impression before you start your therapy.

You would document the patient’s respiratory rate and effort. What is the amount, if any, of the oxygen administration device? What is the patient’s position during therapy?

5.  Describe how you would evaluate whether cyanosis is present.

The signs of cyanosis are characteristic of hypoxia. They are tachypnea with increased accessory muscle use. Tachycardia as the heart tries to compensate. The patients’ nail beds and mucous membranes will have a bluish tinge. Often the patient is complaining of Dyspnea is restless and disorientated. They are often confused with impaired judgment and uncoordinated. Often patients are not arouseable and sommulant approaching a coma-like state.

6.  Describe how you would evaluate for the presence of jugular venous distension (JVD) and the pathophysiological significance of JVD.

Jugular Vein Distension is part of the inspection and palpation of the neck. A patient usually is seen as “bulging veins” in his neck. The most common cause for this is (Cor pulmonale) right-sided heart failure. This sometimes occurs due to long time pulmonary constriction involved with chronic hypoxia.

7.  List and describe other abnormalities that may be seen by inspection of the head and neck.

The respiratory therapist can learn a lot from looking closely at the patient’s head. The patient’s face should be inspected for nasal flaring (especially in infants), cyanosis of the mucosa around the mouth and pursed-lip breathing. Watch for facial expression with alertness, fear and distress.

The physician inspects and palpates the trachea in the neck area. If the trachea is shifted to one side or the other it may be a symptom of a tension pneumothorax or massive atelectasis. The trachea will shift away from the tension ‘pneumo’ and toward the atelectasis.

8.  List the four elements that make up the physical examination of the chest.

The examination of the chest involves:

a. Inspection (looking)

b. Palpation (feeling)

c. Percussion  (tapping)

d. Auscultation (listening)

9.  Review the topographical lines on the thorax used to pinpoint the location of abnormal findings in the thorax.

Typical anatomical lines or planes include:

a. Frontal plane (divides front to back)

b. Transverse plane (divides top and bottom)

c. Sagittal plane (divides right from left)

d. Supine (lying on back - face up)

e. Prone (lying on stomach - face down)

f. Superior – inferior; anterior – posterior; proximal – distal; medial – lateral; superficial – deep

g. Midline; midsternal, midclavicular line; mid-axillary line

h. Four abdominal quadrants; right + left upper, right and left lower

10. Review the locations of the fissures and lung lobes and segments in relation to chest wall landmarks.

Anterior

Top of lungs – is 2-4 cm above middle of clavicles

Suprasternal notch – is top of manubrium

Sternal angle (Angle of Louis) – articulate of 2nd rib and bifurcation of trachea

Bottom of lungs – 6th rib midclavicular and 8th rib midaxillary (at end of exhalation)

Posterior

C-7 – most prominent spinal process at base of neck

T-1 – articulate 1st rib and top of lungs

T-4 – level so tracheal bifurcation

T-8 – inferior angle of scapulae

T-9 – top of right dome of diaphragm and bottom of right lung

T-10 – top of left dome of diaphragm and bottom of left lung

Segments

Transverse fissure 4th rib midclavicular

Oblique fissure at 5th rib midaxillary

Lung border at 8th rib midaxillary

Pleural border at 10th rib midaxillary

11. Define the following thoracic configuration abnormalities that may be seen upon inspection of the chest wall and the significance of these findings.

Barrel Chest: abnormal increase in AP diameter where the normal 45-degree angle between the spine and the intercostal becomes almost horizontal, associated with emphysema.

Pectus Carinatum: Abnormal protrusion of the sternum.

Pectus Excavatum: Depression of part or all of the sternum, which will produce a restrictive lung defect.

Kyphosis: Abnormal AP convex curvature of the thoracic spine.

Scoliosis: abnormal lateral curvature which can cause respiratory compromise.

Lordosis: exaggerated forward curvature of the lumbar and cervical regions of the vertebrae.


12. Describe the characteristics and causes of abnormal breathing patterns.

Common causes of an increase in the work of breathing include: 

1. Lung diseases that cause loss of lung volume such as pulmonary fibrosis and atelectasis which cause the patient to take rapid, shallow breaths.

2. Lung diseases that cause intrathoracic airways to narrow such as with asthma or bronchitis and cause the patient to have a long expiratory breath. 

3. Respiratory disorders that cause the upper airway to narrow such as with croup or epiglotitis and cause the patient to have a long inspiratory breath.


13. Describe the palpation technique of evaluating the presence of tactile fremitus and the causes of increased or decreased fremitus (local and diffuse).

Palpation is used to evaluate vocal fremitis (vibrations created by the vocal cords during speech), estimate thoracic expansion, and assess the skin and subcutaneous tissues of the chest. To assess for tactile fremitis, ask the patient to repeat the word "ninety nine" while you palpate the thorax. Increased fremitis is caused by any condition that increases the density of the lung as with consolidation that occurs in pneumonia. Fremitis is reduced or absent in patients who are obese, or overly muscular. Also, when the pleural space lining the lung becomes filled with air (pneumothorax) or fluid (Pleural effusion). Lastly, people with emphysema have bilateral reduction in fremitis due to reduction of the density of lung tissue.


14. Describe the palpation technique for assessing thoracic expansion.

This palpation technique can be done either by placing hand anteriorly on the chest with the thumbs extended along the costal margin toward the xiphoid process or posteriorly by positioning your hands over the posterolateral chest with the thumbs meeting at the T8 vertebrae. Instruct patient to exhale a maximum breath while you extend your thumbs to meet at the midline. Next, instruct the patient to take a full, deep breath and note the distance the tip of each thumb moves from the midline. Each thumb should move an equal distance of 3-4 cm.

15. Describe the abnormal finding of crepitus and state its significance upon palpation of the subcutaneous tissues.

Crepitus is when air leaks from the lung into the subcutaneous tissue causing fine bubbles to produce a crackling sound and sensation when palpated. This condition is called subcutaneous emphysema.

16. Describe the technique of percussion and identify the sounds produced when the underlying tissues are air-filled, fluid filled, or solid.

Percussion is the art of tapping on a surface to evaluate the underlying structure. Percussion of the chest wall produces a sound and a palpable vibration useful in evaluating underlying lung tissue.

The technique most often used in percussing the chest wall is called mediate, or indirect percussion.  If you are right handed, place the middle finger of your left hand firmly against the chest wall parallel to the ribs, with the palm and other fingers held off the chest.  Use the tip of the middle finger on your right hand or the lateral aspect of your right thumb to strike the finger against the chest near the base of the terminal phalanx with a quick, sharp blow.  Movement of the hand striking the chest should be generated at the wrist, not at the elbow or shoulder
Percussion over normal lung is described as normal resonance. If you percuss over an increased density the sound is said to be dull as with a fluid filled pleural space. Overinflated lungs have an increased (hyperinflation) resonance.

Percussion over muscle, fat or bone is characterized as flat.

17. Identify the various pulmonary and extrapulmonary abnormalities that are associated with the three basic types of percussion notes.

Normal resonance signifies normal lung.

Increased resonance can be detected with hyperinflated lungs as with pneumothorax, emphysema or severe asthma. 

Decreased resonance is due to increased lung tissue density such as pneumonia, atelectasis, tumor or pleural effusion.

18. Identify the four parts of the stethoscope and describe the situations in which it is best to listen with the diaphragm and when it is best to listen with the bell.

The stethoscope has 1. a bell 2. a diaphragm 3. tubing and 4. earpieces. It is best to listen with the diaphragm to the lungs because they have a higher frequency. The bell detects low- pitched heart sounds best.

19. Describe the optimal technique to prepare a patient for auscultation (to include positioning and verbal instructions to the patient).

When possible, the patient should be sitting upright in a relaxed position. Instruct the patient to breathe a little more deeply than normal through an open mouth. Inhalation should be active, with exhalation passive. Place the diaphragm of the stethoscope on the skin underneath the clothing.

20.  Describe or demonstrate the proper sequential placement of the stethoscope upon the patient's chest during auscultation.

Auscultation of the lungs must be systematic, including all lobes on the anterior, lateral and posterior chest. Begin with the bases and compare side-to-side and work to the apexes. It is important to begin at the bases because several deep breaths may alter certain abnormal sounds that occur only in the lower lobes.  Evaluate at least one full ventilatory cycle at each stethoscope position.  See Egan’s fig 14-6 on page 311

21. List and describe the four characteristic one should listen to when listening to breath sounds.

The key features of breath sounds are:

1. Pitch or Quality (high or low)

2. Amplitude or Intensity (loudness)

3. Duration (inspiratory or expiratory)(beginning, middle, end)

22. Describe bronchial and vesicular breath sounds and state where these sounds are normally heard over the chest.

Vesicular breath sounds are the “slight rustling of air” and are considered normal. The exact mechanism is not known but is believed to be produced mostly during inspiration by turbulent flow in the upper airway. They are heard mostly on inspiration and over all areas of the chest distal to the central airways.

Bronchial (very similar to tracheal) breath sounds are harsher and higher pitch with approximately equal inspiratory and expiratory components. The sound is heard over a major bronchus during normal breathing.
23.  Define the term "adventitious".

Normal breath sounds have been traditionally divided into four types: Vesicular, tracheal, bronchial and bronchovesicular. 

Adventious breath sounds are the NOT normal sounds heard in the lungs. They are continuous and discontinuous and are called wheezes, rhonchi, crackles etc. They are abnormal sounds superimposed on the normal lung sounds.

24.  Define the following types of breath sounds and describe the quality, intensity, and when in the respiratory cycle these sounds are heard.

a.  Rhonchi – low pitched, continuous 

b.  Wheeze – high pitched, continuous, proximal airways, often expiratory

c.  Crackle or rale – discontinuous, distal airways (bases), often inspiratory

e. Friction rub – lower pitch, longer duration then crackles, both I and E

f. Stridor – Heard in the throat area, usually inspiratory if mild

25. Describe the airway or parenchymal abnormalities that are believed to be responsible for each of the sounds of objective #24.

Rhonchi are thought to result from airway narrowing that initially causes rapid airflow past the site of obstruction. The added pressure causes the airway to collapse and briefly touch. When airway pressure increases the airway returns to a more open position, permitting airflow to return. The cycle repeats itself rapidly, causing vibration of the airway walls. The airway obstruction can be relived with coughing. The rapid flows and tighter obstruction result in higher-pitched sounds. Lower flows and less obstruction will result in lower-pitched sounds.

Crackles are probably produced by the bubbling of air through the airway secretions or by the sudden opening of the small airway. These fine crackles are often primarily inspiratory.

Wheezes are caused by restriction caused by bronchospasm usually in the larger airways.

Friction rubs occur when the normally smooth, moist layers of the pleura develop fibrin deposits or an inflammation that results in added friction. The sound has been compared to the creaking sound of old leather.

26.  State the conditions in which a patient may have diminished or absent breath sounds.

When vesicular breath sounds are found to be of less intensity than expected, they are described as diminished (reduced) or even absent in extreme cases. This is caused by a lack of sound transmission through the normal-air-filled lung. Any increase in density of the lung tissue will deaden the normal sound transmission resulting in a diminished sound.

27.  Describe the pitch and intensity of stridor and the point in the respiratory cycle in which stridor is heard.

Stridor is caused by the partial obstruction of the upper airways (trachea, larynx). It is often a high-pitched continuous sound heard mostly on inspiration.

28.  List the airway abnormalities associated with stridor.
Most often stridor is an inspiratory sound that is loud and can be heard at a distance from the patient. It indicates that a partial laryngeal or tracheal obstruction is present. Epiglotitis, viral croup, foreign body aspiration, airway inflammation following extubation, tumors and tracheal stenosis can cause stridor. Stridor can be a sign of a potentially serious and life-threatening problem, especially in children.

29.  Describe the adventitious sounds associated with the following conditions:

a. Atelectasis – Decreased 

b. Pneumonia – Bronchial or absent, possible inspiratory crackles

c. Emphysema – Diminished

d. Pneumothorax – Absent 

e. Asthma – Absent, expiratory wheezes

f. Pleural effusion – Decreased 

g. Pulmonary edema – Diminished, inspiratory crackles

h. Pulmonary fibrosis – Harsh, inspiratory crackles

30.  Describe the auscultation techniques of bronchophony, egophony, and whispered pectoriloquoy and state what would be abnormal findings and the conditions associated with each.

Part of a physical assessment may include assessment of vocal sounds. Vibrations created by the vocal cords during speech travel down the airways and to through the peripheral lung units to the chest wall.

1. Bronchophony is an increase in intensity and clarity of vocal resonance produced by the enhanced transmission of vocal vibrations caused by increased lung density such as with pneumonia. Hyperinflation of lungs or with pneumothorax results in decrease in vocal vibrations. Easier to determine if only on one side.

2. Normal Egophony is the sound of normal voice tones as heard through the chest wall during auscultation. The voice sound increases in intensity and takes on a nasal or a ‘bleating’ quality.  An E sounds like an E. Abnormal egophony is when an E changes to an A with consolidation of lung above a pleural effusion or with a pneumonia. 

3. Whispered pectoriloquoy: Whispering is a high pitched sound that normally filters out by lung tissue so whispers sound faint and non-distinct. When consolidation is present, the whispering is transmitted to the chest wall with more clarity. This sign, called whispered pectoriloquoy, helps identify areas of lung consolidation. The patient is asked to whisper ‘1-2-3’ or ‘99’ and the doctor listens with his stethoscope. Modern technology such as CAT scans, chest X-rays have caused a shift away from this rather simple technique.
31.  List the pathophysiological conditions in which bronchial breath sounds are heard in areas of the chest where normally vesicular breath sounds are heard.

Bronchial breath sounds heard in the peripheral lung regions where you normally hear vesicular breath sounds are caused by increased density of lung tissue as in consolidation, pneumonia and atelectasis.

32. Define "point of maximal impulse", state where it is normally located, and identify the conditions that may shift the PMI.

The point of maximal impulse refers to heart sounds. It is the mid-clavicuar line at the 5th intercostal space. This point may move in an emergency situation of a tension pneumothorax. The lung has collapsed and is pushing the trachea off mid-line and all the internal thoracic organs away from the collapsed lung field. The tension ‘pneumo’ on the right will shift everything to the left side.

33. Describe clubbing and list the pathophysiological processes that are implicated upon its presentation.

Clubbing is the painless enlargement of the terminal phalanges of the fingers and toes that develop over time. The angle of the fingernail to the nail base increases and the base of the nail feel spongy. Many causes of clubbing exist, including infiltrative or interstitial lung disease, bronchiectasis, cancer and heart problems that cause cyanosis. COPD alone, even with hypoxemia don NOT lead to clubbing.

34. Describe cyanosis and differentiate between acrocyanosis (akro – extremity) and central cyanosis.

Cyanosis becomes visible when the amount of unsaturated hemoglobin in the capillary blood exceeds 5 to 6 g/dL. It is easily seen as a bluish tinge.

Acrocyanosis (peripheral cyanosis) is the result of poor peripheral circulation and easily seen in the fingernails and skin. The bluish tinge in newborns is normal within the first hour or birth.

Central cyanosis is a sign of hypoxemia. It is not seen only measured and is a serious condition that should be corrected with oxygen therapy.

35. Describe why cyanosis is not a reliable method of assessing the severity of tissue hypoxia.

Since we can only easily see peripheral cyanosis and unable to see the actual tissues being perfused, bedside assessing without blood tests is not reliable. Patients with decreased hemoglobin levels (anemia) may not exhibit cyanosis even if tissue hypoxia is present.

36. Describe how to physically assess pedal edema, pitting edema, and other signs of right heart failure.

Pedal edema and pitting edema are caused by excess fluid built up in the lower extremities usually caused by fluid overload and right-sided heart failure. Gravity worsens the pooling of leaking fluid form the vessels into the surrounding tissues.

Hospital workers assess capillary refill by pressing briefly but firmly on the patient’s fingernail and noting the speed at which the blood flow returns. When cardiac output is reduced, and digital perfusion is poor, capillary refill is slow. Normal is less than 3 seconds. Poor capillary refill can last over 5 seconds.

37. Describe the techniques used to evaluate peripheral circulation.

One way to assess peripheral circulation is to feel the skin temperature of the hands and feet. If the body has vasoconstrictor trying to compensate and shunt blood to the vital organs, the periphery is cool to the touch.

Adequacy of peripheral circulation is assessed by height of the pedal edema is observed up the lower extremity? If the pitting edema is above the knee it signifies a more significant problem then around the ankles.

VOCABULARY
Active Listening uses verbal and non-verbal feedback techniques to indicate an interest and comprehension
Adventitious lung sounds are breath sounds that are different than normal. For example wheezing, rhonchi, crackles and pleural rubs

Apnea is the absence of breathing for a specific period of time (usually at least 10 sec)

Auscultation is the assessment of a patient while listening with the aid of a stethoscope.

Barrel Chest an increased anterior-posterior diameter typical of hyperinflation with COPD.

Biot’s respirations are an irregular depth of breathing with periods of apnea

Bradycardia is slower than normal heart rate i.e. less than 60 BPM

Bradypnea is the less than normal respiratory rate.

Bronchophony is the normal or abnormal voice sounds transmitted from the vocal cords down the broncho-tracheal tree to the chest wall. Used in diagnosing certain conditions.

Capillary refill the length of time need to refill the pinched nail bed. Normal is less than 3 seconds.

Cheyne-Stokes respirations – is a deep, rapid breathing pattern followed by periods of apnea

Cough used to clear airways of secretions. Can be described as barking, brassy or hoarse: effective or inadequate: productive or dry: acute or chronic (>3 weeks); precipitated by exertion, eating or allergies.

Crackles are a discontinuous sound usually in the bases typical with fibrosis or pulmonary edema. Sounds much like rolling your hair with you finger and thumb just above your ear.

Cyanosis is the bluish skin, mucous membrane or nail bed color when the amount of unsaturated hemoglobin in the capillary blood drops by 5 g/dL. It is caused by lack of oxygenation. Peripheral cyanosis ( fingertips and nailbeds) is less advanced or life threatening then central ( blue lips and mucous membranes) cyanosis.
Diaphoresis is sweating usually through fever or exertion.

Diastolic – Systolic pressure the upper and lower number of blood pressure measurement. Normal is 120 / 80 mmHg

Digital Clubbing is a deformity of the nail beds and indicates a longstanding pulmonary disease.

Dyspnea means difficult and labored breathing as perceived by the patient

Eupnea is a normal breathing pattern of 10 to 20 BPM

Febrile is when a patient has a temperature. Normal is 37C (98.6F)

Flail chest is a condition caused by trauma to the chest. The ribs are broken in two different places and are detached from the rest of the normal rib cage.

Fremitus is vibrations transmitted through the skin. There is both vocal and tactile fremitus.
Hemoptysis is coughing up of blood from the respiratory tract. It can be just blood-tinged sputum or full blown large amounts of fresh blood. Caused by tuberculosis, infections, bronchiectasis and others. The origin of the blood also can come from the G.I tract. The origin of the blood must be determined.

Hypo – hypertension is low or high blood pressure: normal is 120 / 80

Inspection the act of assessing a patient by observation

Kassmaul’s respirations are increased depth and rate of breathing seen in metabolic disorders as diabetic ketoacidosis

Kyphosis – Lordosis – Scoliosis are unusual configurations of the chest - abdomen posture.

Orthopnea is a shortness of breath caused by the position of the patient. For example some patients have difficulty breathing when lying down.

Palpation is the assessment of a patient using a hand-touching technique

Pectus Carinatum – Excavatum an unusual configuration of the sternum and manubrium

Percussion is an assessment technique using indirect tapping on the patient’s chest.

Phlegm is another term for sputum

Pleural Effusion is the collection of a fluid between the parietal and visceral pleura. If it is excessive it decreases the size of the affected lung and needs to be aspirated with a needle.

Pleural Friction Rub is the unusual friction between the pleura. Usually caused by an irritation or inflammation of the lining.

Pulsus alternans is an abnormal heart beat pattern when there is an alteration between strong and weak heartbeats.

Pulsus paradoxus is an abnormal decrease in pulse pressure with each inspiratory effort 

Purulent consisting or containing pus

Rales an older term for fine crackles

Retractions are the depression of the skin in certain areas that indicate great breathing effort.

Rhonchi are the term used to describe discontinuous sound in the larger upper airways that indicates sputum. Can be cleared with cough. 

Scoliosis is an abnormal sideways curvature of the spine. 

SOAP charting is an often used method of dealing with a patients in the hospital and of writing progress notes on a patient in the chart. They represent Subjective, Objective, Assessment and Plan. 
Sputum is secretion in the airway coughed up by the patient.

Stridor is a high-pitched sound coming from the upper airway (throat) caused by a narrowed glottis.

Subcutaneous emphysema is a leaking of air from the lungs into the surrounding tissue. It feels like snapping of plastic packing bubbles. Also called crepitus.

Syncope is a short period of unconsciousness; passing out; dizzy spell and fainting.

Tachycardia is an increased heart rate usually > 120 BPM

Tachypnea is a faster than normal respiratory rate but with normal depth of breathing

Wheezes are a continuous musical sound originating usually in the bronchi caused by narrowing due to broncho-constriction. Often heard in asthma.

Whispered Pectoriloquoy is voice sounds of spoken letters or words heard by the therapist via auscultation of the chest. It is a technique used by doctors to identify areas of lung consolidation. The patient is asked to whisper ‘1-2-3’ or ‘99’ and the doctor listens with his stethoscope. When consolidation is present, the whispering is transmitted to the chest wall with more clarity.

