Click Here



https://wanilejowani.godoxevez.com/92476575414135751486424815473319077708665?rusokubazusudodolusadadupikesojonixuwovogidawadenabumepujoxozezelegorugeworosamutoxuxase=loxulavoxesogivozodetofatojisikisedavoxubotanapewowusirowepojuwukakogadaxikazewigesekigulevejejurubidetopegivaligapupakiveforozaludavebuwumawukobetirewozuboxopapumulipufidoxelitaguranulubakipufebenemijomurig&utm_kwd=areas+of+auscultation+on+chest&gokebazoninetelawogiwigekafegalagajelagajafiduxepetupowog=nigeraxumizavewafuvevonijifanuzejidonidugajelajodefuzukugumazivodapupekidamalapusidewelirizobofujevi


































Chest auscultation is a straightforward but highly useful diagnostic technique that dates back to over 2,000 years ago. What is Chest Auscultation? Chest auscultation involves using a stethoscope to listen to a patients respiratory system and interpreting the lung sounds heard (Physiopedia 2015). Auscultation is a fundamental component of physical
examination that can assist in the diagnosis of respiratory issues. It is a non-invasive, safe procedure dating back to the era of Hippocrates (who used his ear rather than a stethoscope), making it one of the oldest diagnostic techniques (Physiopedia 2015; Sarkar et al. 2015; Proctor & Rickards 2020). In addition to the respiratory system, auscultation
can also be used to examine the heart, circulatory system and gastrointestinal system (Physiopedia 2015). Despite being a fairly straightforward assessment, chest auscultation is a skill that requires considerable practice and understanding of the respiratory system so that you can differentiate normal respiratory sounds from abnormal and
adventitious sounds (e.g. sibilant wheezes and crackles), to accurately diagnose patients (Sarkar et al. 2015). The more lung sounds you listen to, the easier it will be to identify an abnormality and report it to a member of the medical team. It is important to remember that auscultation is just one component of respiratory assessment; ensure you also
monitor the rise and fall of the patients chest and identify any potential difficulties they may be experiencing (shallow breathing, pain, use of accessory muscles, reduced ability to follow instructions, sputum production, asymmetry of the chest etc.). Chest auscultation should be contextualised to a patients medical history and form one component of a
holistic assessment (Proctor & Rickards 2020). What are Lung Sounds? Lung sounds are caused by vibrations of the vocal cords during inspiration and expiration, which are transmitted to the trachea and bronchi. These sounds can be used to monitor airflow through the trachea and bronchial tree (Proctor & Rickards 2020). Problematic lung sounds
may be abnormal (meaning they are absent, sound different to normal sounds or are heard in a different location to what is normal) or adventitious (additional sounds that are heard over the top of regular sounds) (Prakash et al. 2015). Lung sounds are caused by vibrations of the vocal cords during inspiration and expiration, which are transmitted to
the trachea and bronchi. Causes of Abnormal or Adventitious Lung Sounds Common causes of problematic lung sounds include: (Kahn 2022) When Should Chest Auscultation be Performed? Ideally, chest auscultation should be performed on all patients as part of a head-to-toe assessment. This will ensure you have adequate insight into a patients
condition at the commencement of your shift and will be able to escalate care if any deterioration is identified. Other situations where chest auscultation may be used include: Patient deterioration (or early detection of deterioration) Suspected fluid overload Respiratory conditions Cardiac conditions Heart failure On admission to hospital Admittance
of an intensive care unit patient back to the ward Baseline assessment at shift commencement Before surgery (perioperatively) After surgery (postoperatively) Intraoperatively (by the anaesthetic nurse or doctor) After removing a central venous catheter from the internal jugular or subclavian vein After extubation and intubation in critical care
settings. (Tsotsolis et al. 2015; Prakash, Mullick & Pawar 2015) How to Perform Chest Auscultation Place the diaphragm of the stethoscope flat on the patients chest at several points, following the stepladder pattern. Prepare a quiet environment so that you will be able to clearly hear the patients lung sounds. Ensure the patient is haemodynamically
stable before mobilising them. Ensure the patients pain (if any) has been adequately treated. Consider analgesia if needed. Ensure all lines and drains are positioned safely when mobilising the patient. Sit the patient in a chair or upright on the side of the bed if possible. Consider PPE precautions if required (always follow your organisations policies
and procedures). Ensure you have a clean, designated stethoscope for the patient. The assessment requires the patients chest and back to be exposed - ensure the patients privacy and dignity is maintained. Using gentle pressure, place the diaphragm (chest piece) of the stethoscope flat on the patients chest. Listen to lung sounds on the anterior chest
using the stepladder pattern. At each point, you should ensure the diaphragm stays in contact with the chest for one full inspiration and expiration cycle. Repeat this process for the posterior chest (avoiding the scapula). Listen to the patients right lateral chest (they will need to move their right arm out of the way). Listen to the upper lobe, then the
middle lobe, then the lower lobe. Repeat this process for the left lateral chest (there is an upper and lower lobe only). (Proctor & Rickards 2020) Differentiating Lung Sounds Read: Complications If the patient becomes dizzy, call for help. Put the patient back into bed immediately or lower them onto the floor safely. If the patients intravenous or
central line dislodges due to mobilisation, call for assistance. If the patient becomes haemodynamically unstable, place them in a safe position on the bed or floor, adhering to safe manual handling practices. If the patient experiences sudden or severe difficulty breathing or stops breathing, this is an emergency. Perform a respiratory assessment and
commence basic life support if required. Conclusion Chest auscultation is an important component of respiratory assessment. By having a baseline of the patients condition, you should be able to recognise any early signs of deterioration. Ensure you familiarise yourself with lung sounds, as the more you practice, the better you will become at
identifying abnormalities. Kahn, A 2022, Breath Sounds, Healthline, 18 October, viewed 29 May 2023, Physiopedia 2015, Auscultation, Physiopedia, viewed 29 May 2023, Prakash, S, Mullick, P & Pawar, M 2015, Pulmonary Auscultation: A Need to Revisit this Skill, BJA: British Journal of Anaesthesia, vol. 115, viewed 25 May 2020, Proctor, J &
Rickards, E 2020, How to Perform Chest Auscultation and Interpret the Findings, Nursing Times, viewed 29 May 2023, Sarkar, M, Madabhavi, I, Niranjan, N & Dogra, M 2015, Auscultation of the Respiratory System, Ann Thorac Med., vol. 10 no. 3, viewed 29 May 2023, Tsotsolis, N et al. 2015, Pneumothorax as a Complication of Central Venous
Catheter Insertion, Ann Transl Med., viewed 29 May 2023, lung auscultation points and normal breath sounds vs abnormal breath sounds. This article will highlight everything you need to know about assessing a patients lung sounds. As a nursing student or nurse, it is important you know how to correctly assess a patient during a head-to-toe
assessment. Listening to lung sounds are a vital part of this assessment. In the previous review, I covered how to assess heart sounds. So, after you read this article be sure to watch the video and read the highlights on how to perform this assessment skill as well.Dont forget to take the lung sounds quiz which will test you on lung auscultation
landmarks and audio sounds.You will learn the following:The Basics about Lung AuscultationAnterior Lung Auscultation PointsPosterior Lung Auscultation PointsNormal Lung SoundsAbnormal Breath Sounds Just released is ABG Interpretation Notes, Mnemonics, and Workbook by Nurse Sarah. These notes contain 64 pages of Nurse Sarahs
illustrated, fun notes with mnemonics, and worksheets that include over 90 ABG practice problems and 60 test review questions covering ABG concepts.You can get an eBook version here or a physical copy of the book here.How to Auscultate Lung SoundsThe Basics of Lung Auscultation:Listen to both the anterior and posterior sides of the chestStart
at the top and work your way to the bottom of the chest while comparing sides (watch the video for the technique)When listening note the following:A full inspiration and expiration cycleThe inspiration and expiration sounds pitch, quality, duration, and if it is normal soundingAsk yourself is there anything weird heard along with the inspiration and
expiration. For example, are you hearing crackles or wheezes?Have the patient sitting up with arms resting on lap. When listening to the posterior side of the chest the arms need to definitely be in the lap so the scapulae are separated.Use the diaphragm of the stethoscope to auscultate at various locations (see images below)Have patient breathe in
and out through mouth slowly while listening. Allow the patient to set the pace to prevent hyperventilating , especially patients with breathing disorders like COPD.Anterior Lung Auscultation PointsStart at: the apex of the lung which is right above the clavicleThen move to the 2nd intercostal space to assess the right and left upper lobes.At the 4th
intercostal space you will be assessing the right middle lobe and the left upper lobe.Then midaxillary at the 6th intercostal space you will be assessing the right and left lower lobes.Note: within these landmarks move your stethoscope around to assess other areas as well.Posterior Lung Auscultation PointsStart right above the scapulae to listen to the
apex of the lungs.Then find C7 (which is thevertebral prominence) and go to T3in between the shoulder blades and spine. This will assess the right and left upper lobes.Then from T3 to T10 you will be able to assess the right and left lower lobes.Again, move your stethoscope around to assess various areas while comparing sides.What are Normal
Breath Sounds?Audio of Normal Lung SoundsBronchial:Found where? auscultated over anterior chest and heard over tracheal areaCharacteristics:sound will have a high pitch and be loudinspiration will be slightly SHORTER than expirationBronchovesicular:Found where? auscultated anteriorly and posteriorly and heard over the bronchianteriorly:
1st and 2nd intercostal space near the sternumposteriorly: between the scapulaeCharacteristics:sound will have a medium pitchinspiration and expiration will be EQUALVesicular:Found where? auscultated anteriorly and posteriorly and heard over peripheral lung fieldsCharacteristics:sound will be soft with a low pitchinspiration will be slightly
GREATER than expirationWhat are Abnormal Lung Sounds?Abnormal Lung Sounds AudioDiscontinuous Lung Sounds:These are extra sounds heard LESS than 0.2 seconds during a full respiration cycle.Coarse Crackles:Crackles are also known as: ralesAuscultated during inspiration and can extend into expiration as wellLow-pitched, wet bubbling
soundMay be heard in patient with fluid overload, pneumonia etc.Fine Crackles:Crackles are also known as: ralesAuscultated during inspiration (DONT CLEAR with COUGHING)High-pitched, crackling sound that is similar to a fire cracklingMay be heard in patients with edema in the lungs or ARDS (acute respiratory distress syndrome).Pleural
Friction Rub:Auscultated during inspiration and expirationLow-pitched/harsh grating soundPatients may have pain when breathing in and out due to inflammation of pleural layersMay be heard in patients with pleuritisContinuous Lung Sounds:These are extra sounds heard MORE than 0.2 second during a full respiration cycleHigh Pitched,
Polyphonic WheezeAlso known as: Sibilant WheezeAuscultated mainly in expiration but may be present during inspirationSounds like a high-pitched musical instrument with MORE than one type of sound qualityMay be heard in patients with asthmal.ow-pitched, Monophonic WheezeAlso known as: Sonorous Wheeze or RhonchiAuscultated mainly in
expiration but may be present at anytimeSounds like a low-pitched whistling tune or whine with ONE type of sound qualityMay be heard in patients with COPD or pneumonia etc.StridorAuscultated during inspirationhigh-pitched whistling or gasping sound with harsh sound qualityMay be seen in children with conditions such as croup or epiglottitis or
anyone with an airway obstruction etc.More Nursing Head-to-Toe Assessment Tips The NMC has included chest auscultation and interpretation in the Standards of Proficiency for future registered nurses. This article offers a practical guide to the procedure Chest auscultation is frequently used in the clinical examination of patients. This article
explains the clinical procedure for chest auscultation and provides a guide to interpreting findings.Citation: Proctor J, Rickards E (2020) How to perform chest auscultation and interpret the findings. Nursing Times [online]; 116: 1, 23-26..Authors: Jaclyn Proctor is respiratory advanced nurse practitioner at Warrington and Halton NHS Foundation
Trust; Emma Rickards is respiratory nurse consultant at Liverpool Heart and Chest Hospital NHS Foundation Trust and Knowsley Community Respiratory Service.This article has been double-blind peer reviewedScroll down to read the article or download a print-friendly PDF here (if the PDF fails to fully download please try again using a different
browser) Although the first stethoscope for auscultation was invented in 1816 by Ren-Thophile-Hyacinthe Laennec, the use of auscultation dates back to Hippocrates, who would place his ear to his patients chest and listen for sounds.Auscultation is an important part of an assessment of the respiratory system and is also used for cardiac and
gastrointestinal examination. The procedure should always form part of an holistic assessment and must be viewed alongside the patients clinical history (Box 1).Box 1. IPPA assessmentA commonly used acronym in clinical examination of the chest is IPPA:InspectionPalpationPercussionAuscultationThis is an example of a systemic assessment tool but
other tools are available (Simpson, 2015)The Nursing and Midwifery Council (2018) has included chest auscultation and interpretation of findings in the Standards of Proficiency for Registered Nurses, and student nurses now learn this skill as undergraduates.To undertake a thorough assessment of the chest, including auscultation, it is essential to
understand the anatomy and physiology of the respiratory system. Fig 1 illustrates the anatomy of the lungs and Fig 2 highlights the location of the lung lobes from an anterior chest perspective. Cedar (2018) provides further information on the physiology of breathing.What is chest auscultation?Vesicular breath sounds occur when the vocal cords
vibrate during inspiration and expiration, when the vibrations are transmitted to the trachea and bronchi. These sounds are audible when auscultation is performed using a stethoscope. Chest auscultation involves listening to these internal sounds to assess airflow through the trachea and the bronchial tree (Sarkar et al, 2015).Familiarity with the
normal vesicular breath sounds found at specific locations on the chest enables health professionals to identify abnormal sounds, which are often referred to as adventitious. It is not always possible to determine from which lobe of a lung a sound is emanating. Using the four chest X-ray zones can, therefore, be helpful:Apical zone: above the
clavicles;Upper zone: below the clavicles and above the cardiac silhouette;Mid zone: level of the hilar structures;Lower zone: bases.EquipmentThe bell of the stethoscope is generally used to detect high-pitched sounds at the apex of the lungs above the clavicle; its diaphragm is used to detect low-pitched sounds in the rest of the chest (Dougherty and
Lister, 2015). Fig 3 illustrates parts of the stethoscope.Infection preventionThe stethoscope is an important tool for clinical assessment, but can become contaminated by micro-organisms (Longtin et al, 2014). Adherence to local infection prevention and control policies, including the cleaning of equipment between every patient contact, is essential.
Nurses are advised to have a stethoscope for their own use, as sharing equipment may increase infection risk and maintaining clean ear tips can be difficult.Non-sterile gloves are not required routinely for this procedure. Nurses need to assess individual patients for the risk of exposure to blood and body fluids (Royal College of Nursing, 2018) and to
be aware of local policies for glove use.Preparing the environment and patientListening to a patients chest to establish breath and any other sounds requires a quiet area, so that health professionals can fully appreciate what they hear and interpret their clinical relevance (Sarkar et al, 2015).Chest auscultation requires the chest and back to be
exposed, so measures should be taken to ensure the patients privacy and dignity is maintained at all times. A chaperone should be offered for the assessment if this is considered appropriate.Positioning the patientThe optimal position for chest auscultation is sitting in a chair, or on the side of the bed. However, the patients clinical condition and
comfort needs to be considered during the examination and some patients may only tolerate lying at a 45 angle. Both these positions will facilitate the assessment (Ferns and West, 2008). You may need help to support the patient in a comfortable position during the examination.The procedureEnsure your stethoscope has been cleaned following local
infection prevention and control guidance.Discuss the procedure with the patient and gain informed consent.Check that the patient is kept warm and the area is free from drafts.Screen the bed to maintain patient privacy and dignity.Decontaminate your hands according to local policy.Position the patient comfortably so you can access their
chest.Remove or rearrange the patients clothing as necessary to enable you to see the chest.See whether the stethoscope feels cold. Warm it between your hands if necessary before applying it to the chest to avoid discomfort for the patient.Position the ear tips in your ears so they point slightly forward towards the nose; this will help to create a seal
and will reduce external noise.Holding it between the index and middle finger of your dominant hand, place the chest piece of the stethoscope flat on the patients chest using gentle pressure.Using a stepladder approach (Fig 4a) listen to breath sounds on the anterior chest. This technique allows you to compare one side of the chest with the other in a
systematic manner and detect any asymmetry. The stethoscope should be in contact with the chest for a full cycle of inspiration and expiration at each point on the stepladder (Ferns and West, 2008).Use the step ladder approach for the posterior chest (Fig 4b); avoid the scapula as lung sounds cannot be heard through bone (Ferns and West,
2008).Ask the patient to move their right arm to the side so the right lateral chest can be assessed (Fig 4c). Starting with the upper lobe move to the middle lobe, and finally the lower lobe at the bottom (Ferns and West, 2008).Repeat on the left side where the lung is made up of an upper lobe and lower lobe.Replace the patients clothing and make
them comfortable.Explain your findings to the patient and check whether they have any questions.Decontaminate your stethoscope.Decontaminate your hands.Record findings in the patients notes (Box 2).Box 2. Recording the findings of chest auscultationAccurate recording is essential to enable clinical comparison to be made when the patient is
reassessed (Table 1). It is important to record:Location of auscultation for example, anterior, posterior and lateral chest assessedQuality description of quality or timbre can be used to differentiate between two sounds that have the same pitch and loudness for example, harsh, rustling, tubular, snoring (Sarkar et al, 2015)Location of sounds: if there
are abnormal sounds, where did you hear them?Interpreting findingsThere are several adventitious sounds but the main ones to be aware of are crackles, wheeze and absent breath sounds.CrackleCrackles are generated within the small airways; they predominantly occur during the inspiratory phase but can happen on expiration. Clinical conditions
where crackles maybe present include pneumonia, pulmonary fibrosis, chronic obstructive pulmonary disease (COPD), lung infection and heart failure.Crackles can be categorised as coarse or fine; distinguishing between these can be significant coarse crackles may indicate pneumonia, while fine crackles may suggest pulmonary oedema.It takes
practice to learn to differentiate between coarse and fine crackles and interpretation remains subjective. WheezeWheeze often occurs on expiration, but can also occur on inspiration. Wheezing is often louder than usual breath sounds and in some patients it is audible from some distance or when the patient breathes through the mouth. With a
stethoscope you may also be able to hear a wheeze over the patients trachea (Sarkar et al, 2015).Wheeze is often referred to as a musical sound and is sometimes considered to be a precondition for conditions such as airflow obstruction (Simpson, 2015).Clinical conditions such as asthma are associated with a high-pitched musical wheeze that may be
more evident on expiration. An inspiratory wheeze (stridor) usually results from an upper airway obstruction such as laryngeal oedema or the presence of a foreign body. A wheeze on both inspiration and expiration could be due to secretions in the airways (Welch and Black, 2017) and the patient may need to be advised how to clear their chest of
secretions.Absent breath soundsThis describes a lack of audible breath sounds on auscultation. It could be caused by lung disorders that inhibit the transmission of sounds, for example, a pneumothorax, pleural effusion or areas of lung consolidation. All these conditions prevent airflow reaching parts of the lung due to a pathological change in the
function of the lung.Case studiesEmma Green*, aged 65, attended the emergency department with history of a productive cough for five days, reduced exercise tolerance and increased breathlessness. She reported pain on right lower aspect of the posterior chest. On assessment, Ms Green reported no underlying respiratory disease. Chest
auscultation identified reduced air entry on the right lower lobe and additional coarse crackles on inspiration in the right mid zone.In this case the auscultation findings and clinical history suggest a diagnosis of pneumonia.Raphael Garbet*, aged 45, was admitted via his GP with increased breathlessness and an audible wheeze. He had recently
started treatment for asthma. His symptoms had been present for 24 hours and he had been using his salbutamol inhaler but remained symptomatic. His personalised asthma action plan suggested he should visit his GP. On assessment, Mr Garbet was using accessory muscles to breathe and was pale. He was only able to complete short sentences and
was breathless at rest. Chest auscultation revealed inspiratory/expiratory wheeze in all lung fields on the left and right side.In this case, the auscultation findings along the clinical history suggest a diagnosis of acute exacerbation of asthma.* The patients names have been changed References Cedar SH (2018) Every breath you take: the process of
breathing explained. Nursing Times; 114: 1, 47-50. Dougherty L, Lister S (2015) The Royal Marsden Manual of Clinical Nursing Procedures. Chischester: Wiley. Ferns T, West S (2008) The art of auscultation evaluating a patients respiratory pathology. British Journal of Nursing; 1: 6, 772-777. Longtin Y et al (2014) Contamination of stethoscopes and
physicians hands after a physical examination. Mayo Clinic Proceedings; 89: 291-299. Nursing and Midwifery Council (2018) Future Nurse: Standards of Proficiency for Registered Nurses. Royal College of Nursing (2018) Tools of the Trade: Guidance for Health Professionals on Glove Use and the Prevention of Contact Dermatitis. London: RCN.
Sarkar M (2015) Auscultation of the respiratory system. Annals of Thoracic Medicine; 10: 3, 158-168. Simpson H (2015) Respiratory assessment. British Journal of Nursing; 15: 9, 484-488. Welch ], Black C (2017) Respiratory problems. In: Adam S et al (eds) Critical Care Nursing Science and Practice. Oxford: Oxford University Press. Table 1. A table
summarizing potential findings during auscultation of the lungs. Learning the proper technique for percussion and auscultation of the respiratory system is vital for the bedside diagnosis of lung disorders. Percussion is a simple yet useful skill, which, if performed correctly, can help the physician identify the underlying lung pathology. On the other
hand, auscultation can provide an almost immediate diagnosis for a number of pulmonary conditions including chronic obstructive pulmonary disease, asthma, pneumonia, and pneumothorax. In another video, we covered how to perform inspection and palpation of the respiratory system. This video will focus on the percussion and auscultation steps
of this exam. Before going into the details of the clinical exam, lets review the lung lobes and breath sounds. This will help us better understand the anatomical locations and results of percussion and auscultation. The areas for percussion and auscultation of lungs correspond to the lung lobes and each lung lobe can be pictured underneath the chest
wall. The right lung, which is the larger of the two, has three lobes-superior, middle, and inferior. The horizontal fissure separates the superior from the middle lobe, whereas the right oblique fissure separates the middle from the inferior. The left lung only has two lobes- superior and inferior-separated by the left oblique fissure. Since lungs are
mostly filled with air that we breathe in, percussion performed over most of the lung area produces a resonant sound, which is a low pitched, hollow sound. Therefore, any dullness or hyper-resonance is indicative of lung pathology, such as pleural effusion or pneumothorax, respectively. Breath sounds heard through the stethoscope during
auscultation are peculiar as well. The two sounds heard during normal breathing are bronchial and vesicular. Bronchial sound, which is more tubular and hollow, is heard over the large airways in the anterior chest. Whereas, vesicular sound, which is soft, low-pitched and rustling, can be heard over most of the lung tissue area. Abnormal breath
sounds include crackles also known as rales,which are indicative of fluid in small airways. On the other hand, wheezes or rhonchi suggest airway constriction or swelling, which causes partial airway obstruction. Pleural rubs occur when inflamed pleural surfaces slide against one another during respiration, and lastly stridor is caused by obstruction of
the upper airway. With this knowledge of where and what to look for during respiratory percussion and auscultation, lets discuss the procedural steps starting with percussion. Ask the patient to sit straight or lean forward. Start with the percussion of the posterior surface. Place your non-dominant hand with middle finger pressed and hyperextended
firmly over the patients mid-back area. Use the tip of the middle finger of the dominant hand to tap firmly on the top third phalanx of the middle finger of the pressing hand at least twice. Repeat this at four to five levels, comparing side-to-side. Perform the same procedure on the anterior chest wall, working from the inferior lung borders. Both
anteriorly and posteriorly, make sure the middle finger of the pressing hand is placed in the intercostal spaces and not on the ribs. Appreciate the percussion sound quality. Tapping over normal air-filled lung should produce a resonant percussion note. On the contrary percussion over solid tissues such as the liver or the heart should produce a dull
note. And percussion over hollow spaces, like the Traubes space should yield a Tympanic note, which is a drum-like sound. Lastly, lets move to auscultation, which is listening to breath sounds using a stethoscope. To start, instruct the patient to lean forward or sit upright in order to examine posteriorly. Request the patient to place their hands on
opposing shoulders to get maximum exposure to the lung fields. Place the diaphragm on the patients mid-back area and ask them to take deep breaths in and out through their mouth. Auscultate at five levels posteriorly, and then repeat the same procedure anteriorly, comparing side-to-side. Normal breath sounds should be symmetrical both
posteriorly and anteriorly; any deviation is a possible indicator of a lung disease. The last three steps of auscultation are tests aiming to identify lung consolidation. First of these tests is to assess for bronchophony. Ask the patient to say 99, while auscultating the chest area. An increased sound transmission indicates a consolidated lung. Second is to
assess for egophony. Ask the patient to say E. When an E sound changes to an A through the stethoscope, it is an indication of a consolidated lung. Lastly, assess for whispering pectoriloquy. Ask the patient to whisper 99. In case of a consolidated lung, the sound will actually be heard better and more clearly through the stethoscope. All these steps
should also be performed posteriorly at different locations in order to cover the entire lung area. At the end of the examination, thank the patient and have them change back. Youve just watched JoVEs video on percussion and auscultation for respiratory evaluation. Distinguishing between sounds heard during this portion of the exam can occasionally
seem subjective, but the assessment becomes clearer and easier with practice, leading to a spot diagnosis for many pulmonary conditions. As always, thanks for watching!A healthcare provider may perform auscultation near the body systems theyre listening to.Heart auscultationA healthcare provider will listen to the sounds your heart makes
through a heart or cardiac auscultation. To do this, theyll usually have you sit up or lie comfortably at a 45-degree angle. They may ask you to turn toward your left side or position you in another way to hear your heart clearly.Theyll place a stethoscope on your chest to listen to yourheart sounds. Theyll move the stethoscope to the five areas of your
chest where they can hear your heart valve sounds the best. These heart auscultation points are all in your upper left chest area.Your healthcare provider will listen for:Timing:How often your heart beats.Intensity:How loud your heart beats.Frequency:Sound waves and vibrations, also known as pitch.Duration: The length of your heartbeats.Lung
auscultationYour healthcare provider will listen to the sounds yourlungsmake through a lung auscultation. Theyll ask you to sit upright, if possible. Your provider will place a stethoscope on your chest and ask you to take deep breaths through your mouth. Then, theyll move the stethoscope to different pulmonary (lung) auscultation points. Theyll start
at the top of your lungs and move downward, then compare the sounds of each lung.After listening to your lungs from the front of your body, theyll place the stethoscope on your back. Just as before, theyll start at the top and work their way down, going from side to side. Theyll listen to one complete breath cycle at each auscultation site. After that,
theyll compare the sounds they hear between the front and back of your lungs.Your healthcare provider will listen for:Duration:The length of your inhales and exhales.Frequency:Sound waves and vibrations, also known as pitch.Amplitude:The loudness or intensity in your breaths.Quality: Any distinctive characteristics or abnormal sounds, like
wheezing.Arteries auscultationYour healthcare provider can also listen to arteries of your neck, abdomen and kidneys, if necessary.Your provider will listen for:Bruit:A bruit is a sound that indicates turbulent (rough or uneven) blood flow in your arteries. Bruits could mean that you have poor circulation in a certain part of your body.Intensity:Your
provider will check to see if your pulse is weak or absent. This could mean that you have a blocked artery.Abdominal auscultationYour healthcare provider will listen to the sounds your intestines make through abdominal auscultation. Youll lie down comfortably on your back and prop your head up on a pillow. Your provider may put a positioner under
your knees for comfort.Your provider will place a stethoscope on your abdomen. Theyll move the stethoscope over different regions of your abdomen to listen to the sounds your bowels make.Your healthcare provider will be listening for:Existence:The presence or absence of bowel sounds.Quantity:How frequently they can hear bowel sounds, if
any.Quality: Any distinctive characteristics or abnormal sounds.Auscultation is a method used to listen to the sounds of your body during a physical examination by using a stethoscope. A patients lungs, heart, and intestines are the most common organs heard during auscultation. The stethoscope is an instrument that does not significantly amplify
sound, but, more important, acts as a selective filter of sound. Briefly, the bell filters high-frequency sounds greater than 1500 cycles per second and therefore should be used to detect low-frequency sounds 1. On the other hand, the diaphragm selectively filters low-frequency sounds 1.Health care providers routinely listen to a persons lungs, heart,
and intestines to evaluate these things about the sounds:FrequencylntensityDurationNumberQualityProviders also use auscultation to listen to the heart sounds of unborn infants. This can be done with a stethoscope or with sound waves (called Doppler ultrasound).Auscultation can also be used to hear pulses in the arms and legs.Lung
auscultationAuscultation of the chest is part of every chest examination but it is the data collected during inspection, palpation, and percussion that alert the clinician what to listen for during auscultation in order to identify the correct diagnosis most effectively 1.Auscultation of the lungs should be systematic and follow a stepwise approach in which
the examiner surveys all the lung zones. For practical purposes, the lung can be divided into apical, middle and basilar regions during auscultation 2. The description of abnormal breathing sounds should be tagged with the location in which it was heard.Methods of performing chest auscultation 3Auscultation should be done in a quiet room with the
patient either sitting or standing, preferably in a sitting position. If the patient cannot assume sitting posture, roll the patient from one side to the other to examine the back.Always warm up the cold stethoscope by rubbing the chest piece in your hands before placing it on naked body. Auscultation should never be done through the clothing.Since
sounds produced by breathing tend to be of relatively high pitch, the chest is ausculted with the diaphragm of the stethoscope.Ask the patient to take deep breaths through the open mouth.Using the diaphragm of the stethoscope, start auscultation anteriorly at the apices, and move downward till no breath sound is appreciated. Next, listen to the
back, starting at the apices and moving downward. When the posterior thorax is examined, the patients arms should be crossed anteriorly to move the scapulas laterally as much as possible. At least one complete respiratory cycle should be heard at each site.Always compare symmetrical points on each side. Comparing one side to the other is a
helpful maneuver to identify the patients normal.Auscultation should be performed during tidal ventilation, deep forceful inspiration, and forceful expiration. It is not only intuitively obvious but rigorously proved that the intensity of breath sounds is related to flow rates; that is, the louder the sound, the greater the flow rate, all other things being
equal.Listen for the quality of the breath sounds, the intensity of the breath sounds, and the presence of adventitious sounds.Figure 1. Lung anatomyFigure 2. Bronchial tree of the lungsFigure 3. Lungs bronchopulmonary segmentsFigure 4. Lung auscultation pointsThe movement of air generates normal breath sounds through the large and small
airways. Normal breath sounds have a frequency of approximately 100 Hz2. The absence of breath sounds should prompt the health care provider to consider shallow breath, abnormal anatomy or pathologic entities such as airway obstruction, bulla, hyperinflation, pneumothorax, pleural effusion or thickening, and obesity.Tubular breath sounds are
high pitched, bronchial breath sounds, seen in the following conditions: consolidation, pleural effusion, pulmonary fibrosis, distal collapse, and mediastinal tumor over a large patent bronchus.Bronchial breath sounds may be either normal or abnormal. When they are heard on the periphery, where vesicular breath sounds are normally heard, one can
imply that the airways to the lung units are open but that the lung units themselves are filled with liquid-like material. When this occurs without pleural fluid, the bronchial breath sounds are loud; when consolidation is associated with a pleural effusion, the bronchial breath sounds are present but often quite decreased in intensity. Confirmation of the
presence of bronchial breath sounds can be obtained by listening for egophony (E to A sound). This sound is elicited by asking the patient to say the letter E as one listens over the suspicious area with the stethoscope. When consolidation is present, the spoken E sound is converted to an ausculted A sound, similar to that produced by a bleating
goat.In addition to assessing the quality of breath sounds, it is also important to assess the duration of the expiratory phase. Timing the duration of expiratory sound while listening with the diaphragm over the trachea during a forced expiratory volume maneuver is used to identify airways obstruction. Expiratory sound should terminate within 6
seconds. If the sound is prolonged, airways obstruction manifested by an FEV1 of less than 1.5 liters can be assumed.Auscultatory wheezes imply the presence of slitlike openings through which a critical velocity of gas is passing. When wheezes are local, one must consider external compression of an airway. Enlarged lymph nodes and tumors do this.
A lesion within the airway, such as an endobronchial malignancy or foreign body, also can produce a localized wheeze. Diffuse wheezing is present in inflammatory processes such as bronchitis (both acute or chronic), contraction of hypertrophied bronchial smooth muscle as seen in asthma, inspissated thick secretions of pneumonia, and airway
collapse associated with the dynamic compression of pulmonary emphysema.Crackles imply the snapping open of airways or alveoli. Since larger airways open first as inhalation progresses from residual volume, early inspiratory crackles imply large airways disease while late inspiratory crackles either mean small airways problems (less than 2 mm)
or poorly compliant alveoli walls such as seen in congestive heart failure, pulmonary fibrosis, or other interstitial pulmonary processes.Gurgles suggest fluid in the airways. This may be produced by excessive serous secretion in alveolar cell carcinoma, infected purulent secretion of acute or chronic bronchitis or bronchiectasis, or transudated fluid
entering the airways from the alveoli as occurs in pulmonary edema.Vesicular breath sounds/normal breath soundsWhile Ren Thophile Hyacinthe Lannec (inventor of the stethoscope) 4 considered normal lung sounds to originate from the flow of air in and out of alveoli, later investigations of the origin of respiratory sounds have not shown lung
vesicles to participate in sound generation. Therefore, vesicular breath sounds is a misnomer for normal breath sounds.WheezesHigh-pitched continuous sounds with a dominant frequency of 400 Hz or more. Suggestive of asthma, chronic obstructive pulmonary disease (COPD), airway obstruction, or mucus plug.RonchiL.ow-pitched continuous
musical sounds with a dominant frequency of about 200 Hz or less.CracklesA popping sound generated by the passage of air through the accumulated secretions within the large and medium-size airways, creating the bubbling sounds (brief, non-musical, discontinuous sounds). Seen in chronic obstructive pulmonary disease (COPD), Pneumonia and
Heart Failure.Pleural RubOccurs due to inflamed pleural surface rubbing each other during breathing. It is difficult to differentiate from fine crackles, but the sound is similar to rubbing your stethoscope against cotton.StridorA loud, high-pitched, musical sound produced by upper respiratory tract obstruction. It indicates an extrathoracic upper
airway obstruction (supraglottic lesions like laryngomalacia, vocal cord lesion) when heard on inspiration. It occurs in expiration if associated with intrathoracic tracheobronchial lesions (tracheomalacia, bronchomalacia, and extrinsic compression). It occurs in both phases if a lesion is fixed, for example, stenosis.Special ManeuversPectoriloquy Ask
the patient to whisper a word such as one-two-three or ninety-nine and listen with a stethoscope. Typically, words are heard faintly. In cases of consolidation, the whispered sounds will be heard clearly and distinctly.Egophony is elicited by asking the patient to say Ee, and it will sound like an A. Suggestive of consolidation or pleural effusion. Heart
auscultationHeart sounds are discrete bursts of auditory vibrations of varying intensity (loudness), frequency (pitch), quality, and duration. There are two normal heart sounds that should be elicited in auscultation: S1 (lub) and S2 (dub). The first heart sound (S1) is composed of several high-frequency components; only the first two are normally
audible. These two sets of audible vibrations are temporally related to closure of the mitral and tricuspid valves 5. The first heart sound (S1) coincides with contraction of the ventricles, thus identifying the onset of ventricular systole and the end of mechanical diastole.Auscultation of the heart and great vessels should take place in a warm, quiet room
with the patients chest exposed. The clinician should use a stethoscope with plastic or rubber tubing 25 to 30 cm (10 to 12 in) long. The stethoscope should be equipped with a stiff diaphragm and a shallow bell. The diaphragm of the stethoscope is used to identify high-pitched sounds, while the bell is used to identify low-pitched sounds.The patient
should be examined in the recumbent, sitting, and left lateral decubitus positions. The principal areas of interest are the primary aortic area (second and third intercostal space at the left sternal border), the tricuspid area (fourth intercostal space at the left sternal border), and the mitral area (cardiac apex) 6. Levine 7 and Harvey 8 have
recommended that auscultation begin at the cardiac apex, then proceed along the left sternal border from the tricuspid area to the pulmonic area and finally to the aortic area. The clinician should also auscultate the right parasternal region, the right and left base of the neck, the right and left carotid arteries, the left axilla, and the interscapular area.
These are areas to which systolic heart murmurs may radiate or from which extracardiac sounds simulating systolic heart murmurs may emanate. The clinician should alternate use of the diaphragm and bell at each location.The clinician should also listen for any additional sounds such as clicks, and heart murmurs. Before attempting to detect and
characterize a heart murmur, the clinician should define the first and second heart sounds in order to locate systole accurately.Surface anatomy of the heartThe heart rests on the diaphragm and is covered anteriorly by the body of the sternum and the 3rd-6th costal cartilages of both sides. More specifically, the upper limit of the heart reaches as
high as the 3rd costal cartilage on the right side of the sternum and the 2nd intercostal space on the left side of the sternum (both 1.2cm from the sternal border). The right margin of the heart extends from the right 3rd costal cartilage to near the right 6th costal cartilage (at the 6th chondro-sternal junction). The left margin of the heart descends
laterally from the 2nd intercostal space to the apex located near the midclavicular line in the 5th intercostal space. The lower margin of the heart extends from the sternal end of the right 6th costal cartilage to the apex in the 5th intercostal space near the midclavicular line (or 9cm from the midline).The right border of the heart is formed by the right
atrium. The vena cavae enter the heart at the upper and lower ends of the borders. The lower border of the heart is mainly the right ventricle but includes some left ventricle at the apex. It lies at the end of the xiphisternal joint. The lower 4/5 of the left border of the heart is formed by the left ventricle and the upper 1/5 by the left atrium. The upper
border is formed by both atria. The superior vena cava enters the heart at its right end, the ascending aorta crosses the middle of the border, the pulmonary trunk bifurcates just above the left end, and the right pulmonary artery runs to the right just above the border.The chambers of the heart can me marked out by drawing (see Figure 8):The
coronary sulcus: separating the atria and the ventricles from the upper medial end of the 3rd left costal cartilage to the middle of the right 6th chondro-sternal joint.The anterior interventricular sulcus: from the 3rd left intercostal space 2.5cm to the left of the midline to a point 1.2cm medial to the apex.5 areas of the heart for auscultation (see Figure
9): Aortic Valve Area: Second right intercostal space, right sternal borderPulmonic Valve Area: Second left intercostal space, left sternal borderErbs Point: Third left intercostal space, left sternal borderTricuspid Valve Area: Fouth left intercostal space, left sternal borderMitral Valve Area: Fifth left intercostal space, left mid-clavicular lineTo listen for
valve sounds, you should position your stethoscope downstream from the flow of blood through the valves. The tricuspid valve is almost vertical and centered at the 4th intercostal space just to the right of the midline. It can be heard just to the left of the lower part of the sternum near the 5th intercostal space. The mitral valve is oblique, running
down and right, starting opposite the 4th costal cartilages and lying beneath the left side of the sternum. It can be heard over the apex of the heart in the left 5th intercostal space at the midclavicular line. The pulmonary valve is horizontal and centered at the 3rd left chondro-sternal joint. It is heard over the medial end of the left 2nd intercostal
space. The aortic valve is oblique, running down and right, starting from the medial end of the 3rd left intercostal space. It can be heard over the medial end of the right 2nd intercostal space.The physician listens to the heart sounds, rate, and rhythm. If murmurs are detected during this examination, it can be determined if the murmur takes place in
systole (between S1 and S2) or diastole (after S2 and before the next S1). Determining the timing of murmurs can help narrow down an otherwise broad differential diagnosis. For example, a murmur determined to be systolic rules out diastolic murmur causes such as mitral stenosis and aortic regurgitation. As a general rule, systolic murmurs involve
blood leaving the ventricle (e.g., mitral regurgitation, aortic stenosis, hypertrophic cardiomyopathy [HOCM]) and diastolic murmurs involve blood entering the ventricles (mitral stenosis, aortic regurgitation).The symptomatology of various cardiac pathology may be evident on physical examination by methods other than auscultation. Palpation and
simple observation can reveal alterations to the normal pressure-contraction cycling of heart. Palpation of the distal extremities for temperature and the presence of edema is a rapid bedside maneuver. One can also inspect the neck for jugular venous distention. Because the jugular veins are continuous with the right atria, their distention can be used
as a rough estimation of the right atrial pressure. An elevated right atrial pressure can correlate to pathologies such as arrhythmia or poor cardiac output. One striking example occurs in congestive heart failure, where poor forward flow causes a backup into preceding cardiac chambers.Figure 5. Heart anatomyFigure 6. Normal heart blood
flowFigure 7. Top view of the 4 heart valvesFigure 8. Surface anatomy of the heartFigure 9. Heart auscultation locations Heart valve diseaseDisease of the heart valves remains an important cause of morbidity and mortality across the world. While advances in echocardiography and the widespread availability of antibiotics have changed the
prevalence, management, and especially the diagnosis of valve disease for specialists, very little has changed for generalists, who hear heart murmurs less frequently. Even though echo diagnosis is not readily available to generalists, they nevertheless feel pressured to identify murmurs and to report them, with their associated signs, in the referral
letter. Similarly, for many examiners, the appeal of obscure murmurs for clinical short-case exams remains too great to resist, despite its mostly historical relevance. Yet, there are few greater pleasures in clinical medicine than having your stethoscopic diagnostic brilliance confirmed by an echo report. Furthermore, healthcare economics has
prompted a renewed interest in the power of the stethoscope for diagnosing and even quantifying valve disease.Table 1. Grading of heart murmursGradeHeart murmurlJust audible in a quiet room2Quiet3Loud, no thrill4Loud, with thrill5Very loud with thrill6Audible without a stethoscope [Source 9 ]Systolic murmursSystolic murmurs may be
classified as ejection murmurs, regurgitant murmurs, or extracardiac sounds that simulate systolic heart murmurs 6. Ejection murmurs emanate from the semilunar valves or surrounding structures (i.e., the aortic or pulmonic root). Regurgitant murmurs are created when blood flows from a high-pressure donor chamber to a low-pressure recipient
chamber. Table 2 is a summary of systolic ejection and regurgitant heart murmurs and extracardiac sounds.Systolic murmurs may be further subclassified as functional or organic. Functional systolic murmurs occur in the absence of cardiac structural abnormalities. They are frequently encountered in healthy individuals, but may also accompany a
variety of high cardiac output states. Organic systolic murmurs evolve from structural abnormalities in the heart or great vessels. Systolic ejection murmurs may be functional or organic, but systolic regurgitant murmurs indicate organic heart disease.Table 2. Differential Diagnosis of Systolic Murmurs 6 Ejection murmursFunctionalStills murmur and
its adult variantFlow murmur emanating from the root of the pulmonary arteryMurmur associated with high cardiac output statesFlow murmurs associated with aortic or pulmonary valvular insufficiencyOrganicValvular aortic stenosisAortic sclerosisDiscrete subvalvular aortic stenosis (web or tunnel)Supravalvular aortic stenosisHypertrophic
obstructive cardiomyopathyPulmonary valvular stenosisPulmonary infundibular stenosisAtrial septal defectTetralogy of FallotRegurgitant murmursFunctional: noneOrganicMitral regurgitationRheumaticPapillary muscle dysfunctionMitral valve prolapseAcuteTricuspid regurgitationVentricular septal defectRogers type (small and large)Without
pulmonary hypertensionWith pulmonary hypertensionSlitlikeExtracardiac sounds simulating systolic heart murmursSubclavian (supraclavicular/brachiocephalic) murmurInternal mammary soufflCarotid artery bruitsCoarctation of the aortaMurmurs emanating from a dilated aortic or pulmonary artery rootPatent ductus arteriosus with pulmonary
hypertensionEjection MurmursFunctional systolic ejection murmurs include pulmonic flow murmurs in patients with either normal or increased pulmonary artery or aortic flow. The most common functional systolic ejection murmur in adults is probably a variant of Stills murmur, the so-called innocent murmur of childhood. It is a short, buzzing, pure,
medium-pitched, nonradiating, midsystolic murmur heard best along the upper left sternal border. It is thought to result from vibrations set in motion by the pulmonic valve. A less frequently encountered functional pulmonic flow murmur, occurring predominantly in children and adolescents, emanates from the root of the pulmonary artery. It is
midsystolic and similar in location, but less uniform than Stills murmur. It is high pitched, often blowing in nature, and is similar to the flow murmur heard in patients with the straight-back syndrome. Functional systolic ejection murmurs may also result from hyperdynamic blood flow over a normal pulmonic or aortic valve. Such murmurs are
commonly associated with high cardiac output states such as thyrotoxicosis, anemia, infection, fever, arteriovenous fistula, beriberi, the hyperkinetic heart syndrome, or pregnancy. They may also be audible after exercise or with anxiety.Systolic flow murmurs associated with aortic or pulmonic valvular insufficiency may also be included in this
category. These murmurs are typically midsystolic. They begin in early systole, peak in early to midsystole, end well before the onset of the second heart sound, have variable intensity, and do not radiate. These murmurs are usually medium pitched and have a crescendodecrescendo configuration. Although the vibrations that produce these murmurs
emanate from both semilumar valves, the murmurs are best (often exclusively) heard at the pulmonic area of the precordium because of the proximity of the pulmonic valve to the chest wall.The intensity of functional systolic ejection murmurs varies, but generally ranges from grades 1 to 3. The intensity typically increases during phase 3 (release
phase) of the Valsalva maneuver, following a post-extrasystolic pause and after inhalation of amyl nitrite. The intensity may decrease with isometric hand grip exercise or intravenous administration of alpha-adrenergic agonists.Organic systolic ejection murmurs include those associated with valvular aortic stenosis, aortic sclerosis, supravalvular
aortic stenosis, subvalvular aortic stenosis, hypertrophic obstructive cardiomyopathy, valvular pulmonic stenosis, pulmonary infundibular stenosis, atrial septal defect, and tetralogy of Fallot.The murmur of valvular aortic stenosis typically has a crescendodecrescendo configuration and a low to medium pitch. The murmur is commonly described as
harsh, rasping, grunting or rough. Best heard over the primary and secondary aortic area, the murmur is transmitted widely over the precordium and radiates to the carotid arteries. The intensity of the murmur is variable (usually grade 2, 3, or 4), and increases with passive leg raising, sudden squatting, 5 or 6 beats into phase 3 of the Valsalva
maneuver (release phase), following a post-extrasystolic pause and after amyl nitrite administration. The murmur tends to fade during phase 2 of the Valsalva maneuver (strain phase), with isometric hand grip exercise and occasionally with intravenous administration of alpha-adrenergic agonists. In elderly persons the murmur may be more intense
and high pitched over the mitral area. It commonly takes on a musical or wheezing quality and may be confused with mitral valve regurgitation. The crescendodecrescendo configuration helps to differentiate aortic stenosis from mitral valve regurgitation. The murmur may peak in either mid or late systole. There is a tendency for the murmur to peak
progressively later in systole as stenosis become more severe. Other signs that suggest severity of valvular aortic stenosis include a delayed carotid upstroke (the single best criterion on physical examination), diminished intensity or paradoxical splitting of the second heart sound, and left ventricular hypertrophy. The presence of a systolic ejection
click suggests that valve mobility is reasonably well preserved: it mitigates against severe stenosis.Aortic sclerosis results from degeneration and calcification of the aortic cusps, predominantly at their base. This abnormality produces a murmur that is identical in character to aortic valvular stenosis but does not result in a pressure gradient over the
aortic valve. The murmur typically peaks in midsystole and is accompanied by a normal second heart sound and carotid pulse upstroke. The responses to physiologic and pharmacologic interventions are identical to those of functional systolic ejection murmurs. Echocardiographic studies suggest that aortic sclerosis is common in the elderly and may
be the single most common cause of systolic murmur in this population.Discrete subaortic stenosis, resulting from a fibrous web or fibromuscular tunnel, produces a murmur that is indistinguishable from aortic stenosis. An ejection click is typically absent. The absence of calcium and poststenotic dilatation of the aorta on chest x-ray or fluoroscopic
examination of a patient with apparently severe aortic stenosis suggests the diagnosis.Supravalvular aortic stenosis also produces a murmur indistinguishable from valvular aortic stenosis. The murmur is typically most intense over the primary aortic area and radiates to both carotid arteries, but the amplitude of the carotid and brachial pulses may be
unequal (greater on the right side) due to the orientation of the jet of blood that traverses the area of stenosis. An ejection click is typically absent. Supravalvular aortic stenosis usually becomes apparent early in childhood, and may be associated with mental retardation and elfin facies.The systolic murmur associated with hypertrophic obstructive
cardiomyopathy (HOCM), also known as idiopathic hypertrophic subaortic stenosis, results from dynamic left ventricular outflow tract obstruction. Left ventricular outflow obstruction is probably related to systolic anterior motion of the anterior mitral valve leaflet caused by a Venturi (suction) effect in the outflow tract resulting from rapid ejection of
blood. Recent evidence suggests that concurrent mitral valve regurgitation may contribute to the murmur in some cases. The murmur of hypertrophic obstructive cardiomyopathy (HOCM) is typically medium pitched, has a crescendodecrescendo configuration, and is heard best along the left sternal border. There is radiation to the base of the neck,
but not into the carotid arteries. The murmur is similar in quality to that of aortic valve stenosis, but is somewhat less harsh and slightly higher pitched. The intensity of the murmur is quite variable. The murmur of hypertrophic obstructive cardiomyopathy (HOCM) becomes louder during phase 2 of Valsalvas maneuver (strain phase), with standing,
after a post-extrasystolic pause, and following amyl nitrite inhalation. All of these maneuvers or interventions reduce left ventricular volume, increasing the subaortic pressure gradient. The murmur decreases in intensity with recumbency, passive leg raising, squatting, isometric hand grip, or following intravenous administration of alpha-adrenergic
agonists. The murmur of hypertrophic obstructive cardiomyopathy (HOCM) is commonly accompanied by a fourth heart sound, a double or triple apical impulse, and a bisferiens (spike and dome) carotid pulse. A thrill is occasionally palpable over the left sternal border.Valvular pulmonic stenosis is usually congenital in origin. Severe cases are apt to
be encountered more in childhood than adulthood. The murmur of valvular pulmonic stenosis is midsystolic (with respect to right heart events). It begins well after the first heart sound and ends before the pulmonic component of the second heart sound (which may be delayed in severe cases), but often extend through the aortic component of the
second heart sound. The murmur has a crescendodecrescendo configuration. There is a strong tendency for the murmur to peak later in systole as stenosis becomes more severe. The murmur is best heard over the second intercostal space at the left sternal border and does not radiate. Its quality is similar to that of valvular aortic stenosis. The
intensitv of the murmur is variable but is generally grade 3 or higher; it increases during phase 3 of the Valsalva maneuver (release phase), with inhalation of amyl nitrite, and occasionally with passive leg raising and following a post-extrasystolic pause. The murmur is commonly accompanied by a right ventricular lift and thrill palpable along the
upper left sternal border. A fourth heart sound (right sided) may be audible at the lower left sternal border. A pulmonic ejection click is frequently audible (during expiration) over the pulmonic area except in very severe cases. Patients with congenital pulmonary valvular stenosis commonly, but not invariably, have moon facies and
hyperteleorism.Infundibular pulmonic stenosis is present in approximately 10% of cases of right ventricular outflow obstruction. It is usually accompanied by a ventricular septal defect, but may also occur as an isolated abnormality. The murmur of isolated infundibular pulmonic stenosis is identical to that of valvular pulmonic stenosis except that it is
best heard lower along the left sternal border (third intercostal space) and is rarely accompanied by an ejection click.The murmur associated with atrial septal defect (ASD) is caused by increased blood flow in the right ventricular outflow tract. Accordingly, it is identical in character to the functional pulmonic ejection murmurs previously described.
The presence of fixed and wide splitting of the second heart sound, not the nonspecific pulmonic flow murmur, confirms the presence of atrial septal defect.The murmur associated with tetralogy of Fallot (ventricular septal defect, infundibular pulmonic stenosis, right ventricular hypertrophy, and overriding aorta) emanates predominantly from the
ventricular septal defect when pulmonic stenosis is mild, but from the pulmonary outflow tract when pulmonic stenosis is moderate to severe. Tetralogy of Fallot with mild pulmonic stenosis is characterized by a loud (usually grade 4 or higher), harsh, midsystolic, crescendodecrescendo murmur. The murmur is widely audible over the precordium arid
peaks in late midsystole. With moderate to severe pulmonic stenosis, the murmur peaks progressively earlier in systole as much of the blood flow is shunted through the ventricular septal defect into the aorta. In extreme cases a short early systolic aortic flow murmur may be all that is audible. Tetralogy associated with mild pulmonic stenosis may be
accompanied by a delayed and diminished pulmonic component of the second heart sound. The pulmonic component is not audible when pulmonic stenosis is moderate to severe. When extreme pulmonic stenosis is present, an aortic ejection click may be audible.Regurgitant MurmursSystolic regurgitant murmurs include the many variations of mitral
valve regurgitation, tricuspid valve regurgitation, and ventricular septal defect. Depending on its etiology and pathogenesis, mitral regurgitation may produce four discrete auscultatory patterns. Classic mitral valve regurgitation is typified by the systolic murmur of a rheumatic mitral valve. Other variations include mitral regurgitation associated with
papillary muscle dysfunction, acute mitral regurgitation, and mitral valve prolapse.The murmur of rheumatic mitral valve regurgitation is high pitched, blowing, and best heard at the cardiac apex with radiation to the axilla. It is holosystolic, starting with the first heart sound and extending to and sometimes through the aortic component of the
second heart sound. Typically plateau in configuration, the murmur occasionally has late systolic accentuation. The intensity of classic mitral valve regurgitation is quite variable. The intensity increases with squatting, isometric hand grip exercise, and intravenous administration of alpha-adrenergic agonists. It typically decreases with amyl nitrite
inhalation. As a result of the volume overload state associated with valvular mitral regurgitation, a third heart sound is commonly audible at the apex. Dilated cardiomyopathy can produce a mitral regurgitation murmur similar in character to rheumatic mitral valve regurgitation.Mitral regurgitation associated with papillary muscle dysfunction is
typically a midsystolic, crescendodecrescendo, nonradiating murmur localized to the lower left sternal border. The murmur is medium to high pitched and commonly has a musical or cooing quality. The intensity is generally less than grade 4. Mitral regurgitation murmurs associated with left ventricular dilatation (e.g., from dilated cardiomyopathy)
may occasionally present in this fashion.Mitral valve prolapse (idiopathic or secondary) is a common cause of mitral regurgitation. Classically, mitral valve prolapse is characterized by a medium-pitched late systolic murmur ushered in by a midsystolic click. The murmur is best heard over the apex and generally does not radiate. The murmur
commonly, but not invariably, has a crescendo configuration as it reaches the aortic component of the second heart sound. The intensity is quite variable. The intensity increases and the murmur starts earlier in systole with maneuvers or interventions that decrease left ventricular volume (and therefore increase the severity of prolapse), for example,
standing, phase 2 (strain phase) of the Valsalva maneuver, and following amyl nitrite inhalation. These interventions also cause the midsystolic click to migrate closer to the first heart sound. Maneuvers and interventions that increase left ventricular volume decrease the intensity of the murmur. These include passive leg raising, recumbency, a post-
extrasystolic pause, squatting, isometric hand grip exercise, and intravenous administration of alpha-adrenergic agonists. Such maneuvers and interventions cause the click to return to its original location in midsystole. Not infrequently, the murmur of mitral valve prolapse is holosystolic (either spontaneously or following interventions to decrease
left ventricular volume). Such a murmur generally retains a medium pitch, but may radiate to the axilla. It may reach an intensity of grade 5 or 6 and may have a musical whooping or honking quality.Acute mitral valve regurgitation is most commonly caused by chordae tendineae rupture, but may also result from papillary muscle rupture, infective
endocarditis, or trauma. The murmur of acute mitral regurgitation is typically decrescendo and of variable intensity (usually grade 3 or higher). It begins with the first heart sound and decreases in intensity throughout systole, occasionally terminating before the aortic component of the second heart sound. Best heard at the cardiac apex, the murmur
typically radiates to the axilla and may be audible along the cervical spine or at the top of the head in selected cases. The murmur is lower pitched than that of rheumatic mitral regurgitation, often possessing a harsh quality reminiscent of valvular aortic stenosis. A third and fourth heart sound may be audible at the apex.The murmur of tricuspid valve
regurgitation is typically a high-pitched, blowing, holosystolic, plateau, nonradiating murmur best heard at the lower left sternal border. The intensity is variable, but tends to increase during inspiration (Carvallos sign), with passive leg raising, after a post-extrasystole pause, and following amyl nitrite inhalation. The intensity of the murmur tends to
correlate positively with the severity of regurgitation. Right ventricular enlargement may displace the location of the murmur leftward. Right ventricular failure may abolish respiratory variation. When tricuspid regurgitation is caused by pulmonary hypertension, a pulmonic ejection click may be audible. Severe tricuspid regurgitation is commonly
accompanied by a third heart sound emanating from the right ventricle and best heard at the lower left sternal border. Severe tricuspid regurgitation typically produces an accentuated jugular cv wave and may produce hepatic congestion with a pulsatile liver.The murmur of acute tricuspid valve regurgitation (due to infective endocarditis or trauma)
is similar in character to that previously described, but often possesses a decrescendo configuration (similar to acute mitral regurgitation) and may terminate before the second heart sound.The auscultatory findings associated with ventricular septal defect (VSD) are variable, depending on a variety of morphologic and hemodynamic considerations.
The systolic murmur associated with a Rogers-type ventricular septal defect (regurgitant jet flows directly into the right ventricular outflow tract) in patients with low pulmonary vascular resistance is a low to medium pitched, holosystolic murmur with midsystolic accentuation. The murmur is heard best over the third and fourth intercostal space at
the left sternal border but is widely audible over the entire precordium. The intensity of the murmur is typically grade 3 or higher. Amyl nitrite inhalation causes the murmur of an uncomplicated ventricular septal defect to decrease, whereas alpha-adrenergic agonists cause no change or an increase in intensity. A precordial thrill and third heart
sound (from left ventricular volume overload) frequently accompany the murmur. The pulmonic component of the second heart sound is occasionally delayed.If pulmonary hypertension produces equalization or reversal of shunt flow in a Rogers-type ventricular septal defect (Eisenmengers complex), the systolic murmur emanating from the septal
defect may disappear entirely or be replaced by an early-peaking, medium-pitched, midsystolic murmur emanating from a dilated aortic root. Other auscultatory signs of pulmonary hypertension, including a loud pulmonic component of the second heart sound, a pulmonary ejection click, the early diastolic murmur of pulmonary valve insufficiency
(Graham-Steel murmur), and right-side Austin-Flint murmur, may accompany the relatively nondescript systolic murmur. Physiologic maneuvers and pharmacologic interventions have little effect on small defects when pulmonary hypertension is present. With large defects, the murmur intensity may increase with amyl nitrite inhalation, but shows no
change or decreases following intravenous administration of alpha-adrenergic agonists.Small, slit-like ventricular septal defects typically produce an early systolic murmur that ends during the early portion of midsystole.Extracardiac sounds that may simulate systolic murmurs include the innocent subclavian murmur, carotid murmurs, the internal
mammary souffle, coarctation of the aorta, and murmurs associated with a dilated aortic or pulmonic trunk and patent ductus arteriosus associated with pulmonary hypertension.The innocent subclavian murmur (supraclavicular or brachiocephalic systolic murmur) is detected most frequently in children and adolescents. It has a



crescendodecrescendo configuration, an abrupt onset and brief duration in early to midsystole, and is medium to high pitched. Its origin is the brachiocephalic artery, and it is best heard over that region, but it may be heard with attenuation over the aortic and pulmonic areas of the precordium. The murmur disappears with compression of the
brachiocephalic artery or hyperextension of the ipsilateral shoulder, a maneuver accomplished by bringing the elbows well behind the back, causing the shoulder girdle muscles to be taut. This murmur is frequently mistaken for an organic systolic murmur. Consequently some children who have it are unnecessarily kept from athletic or other
strenuous physical activities.A soft, high-pitched, early to midsystolic murmur may occasionally be audible along the sternal borders in pregnant women and appears to emanate from one of the internal mammary arteries. It is termed the internal mammary souffle and is of no pathological significance.Bruits that originate in the carotid arteries may
occasionally be mistaken for systolic heart murmurs. They are consistently heard best over the carotid arteries and are heard only with attenuation over the aortic and pulmonic areas.Coarctation of the aorta typically is associated with a systolic murmur. In 50% of the cases a bicuspid aortic valve is present. When the murmur is not caused by valvular
stenosis, it is thought to result from rapid blood flow across the stenotic segment of aorta. The murmur of coarctation is medium to high pitched and peaks rather late in systole. It is heard best over the left interscapular area and faintly if at all over the aortic areas of the precordium. The typical peripheral manifestations of coarctation permit
relatively easy detection when a thorough examination is performed.Systolic murmurs may also emanate from a dilated aortic or pulmonary trunk. Most commonly, this occurs in association with hypertension in the respective vascular circuit. The murmur is similar in character to that of aortic sclerosis or mild pulmonic stenosis.Patent ductus
arteriosus produces a continuous murmur in patients with normal pulmonary vascular resistance. As pulmonary vascular resistance increases, the diastolic portion of the murmur attenuates. With equalization of pressures in the systemic and pulmonary circuits, the systolic component of the murmur remains, extends through the second heart sound,
and ends in early diastole. When pulmonary hypertension produces a right-to-left shunt, the murmur emanating from the ductus disappears and is replaced by a systolic flow murmur emanating from the root of the pulmonary artery.The cause of a systolic murmur can accurately be ascertained in most cases from the physical examination. The medical
history, resting electrocardiogram, and chest x-ray may provide valuable information concerning the impact of the underlying cardiac abnormality on the patients cardiopulmonary status, but rarely provide specific information useful in characterizing the systolic murmur. Phonocardiography and recording of pulse tracings may be used to confirm
clinical suspicions. In this regard, they are most useful as teaching tools. Echocardiography is well suited to the characterization of systolic heart murmurs. A complete examination, employing M-mode, two-dimensional, and Doppler echocardiographic techniques, can accurately identify the cause of virtually any organic systolic heart murmur (and by
exclusion confirm the presence of a functional systolic ejection murmur). Limitations exist in the ability of echocardiography reliably to quantify the severity of most cardiac abnormalities that produce systolic murmurs. Despite its potential usefulness in identifying underlying causes of systolic murmurs, echocardiography is too expensive to use as a
screening tool. It should be considered only when the diagnosis is in question following examination by an experienced clinician. Cardiac catheterization is rarely needed to define the cause of a systolic heart murmur, but may be of great value in assessing the severity of the cause of the murmur and determining its impact on the heart and
circulation.Diastolic murmursA diastolic murmur is a sound of some duration occurring during diastole. All diastolic murmurs imply some alteration of anatomy or function of the cardiovascular structures. The four most commonly encountered diastolic murmurs include aortic and pulmonary valve regurgitation, and mitral and tricuspid valve rumbles
(Table 3) 10. Compared to most systolic murmurs, diastolic murmurs are usually more difficult to hear, and certain auscultatory techniques are essential for their detection.Table 3. Diastolic murmur causesAortic regurgitationPulmonary valve regurgitationMitral rumbleObstruction to flowMitral stenosis (rheumatic, congenital)Left atrial myxomaCor
triatriatumLocalized pericardial constrictionIncreased flowMitral regurgitationVentricular septal defectPatent ductus arterioususComplete heart blockTricuspid rumbleObstruction to flowTricuspid stenosis (rheumatic, Ebsteins anomoly, carinoid)Right atrial myxomalocalized pericardial constrictionIncreased flowAtrial septal defectTricuspid
regurgitationThe murmur of aortic regurgitation begins with the aortic component of the second sound and is decrescendo in intensity for a variable duration of diastole. It is usually a high-frequency, blowing sound, most often heard best along the left lower sternal border, although occasionally only in the second right intercostal space. It may be of
maximum intensity along the right sternal border. Rarely, the murmur may be isolated at the apex impulse.For detection, first think of a blowing, high-frequency sound coming from a distance (to simulate it, purse your lips very tightly and blow). Place the diaphragm of the stethoscope along the left sternal border with very firm pressure, enough
pressure to leave a slight indentation on the skin when removed. The fingers may be used to hold the stethoscope, but to avoid the extraneous noise from tremor of the finger muscles, the palm of the hand may be better. The patient should be instructed dont breathe at end expiration, or told to take a deep breath, blow it all out then relax and dont
breathe. A command to hold your breath may cause the patient to take in a deep breath and hold it. If the murmur is not heard at the left lower sternal border with the patient supine, auscultation in a similar fashion should be performed at the second right intercostal space and along the right sternal border. The murmur may only be heard by
listening in one of these areas with the patient sitting, leaning forward in relaxed expiratory apnea. Any bedside maneuver that transiently increases blood pressure may intensify or bring out the murmur. Hand grip or squatting can be useful. Proper timing of the cardiac cycle is essential. A heart rate of 100 or greater abbreviates diastole so that
systolic and diastolic duration are nearly equal. In this situation even a loud murmur of aortic regurgitation may be mistaken for a systolic murmur. Simultaneous palpation of the carotid pulse is essential to avoid this error.The murmur of pulmonary valve regurgitation associated with pulmonary hypertension is an early diastolic, decrescendo murmur
beginning with the pulmonary component of the second sound, best heard along the upper left sternal border. Auscultatory techniques are like those for aortic regurgitation. The quality of pulmonary valve regurgitation is similar to that of aortic regurgitation, and differentiation may be difficult. The murmur of pulmonary valve regurgitation may
increase in intensity with inspiration. In association with mitral regurgitation, intensity may actually decrease with inspiration. The presence of bounding pulses and a wide pulse pressure support the diagnosis of aortic regurgitation. Pulmonary valve regurgitation frequently results from severe pulmonary hypertension. When the murmur is associated
with mitral stenosis and pulmonary hypertension, it usually represents trivial aortic regurgitation simply because aortic regurgitation is more common than pulmonary valve regurgitation in this clinical setting.The murmur of pulmonary valve regurgitation without associated pulmonary hypertension, as in pulmonary valve endocarditis or congenital
abnormalities of the pulmonary valve, is of lower frequency and may be middiastolic with a crescendodecrescendo pattern of intensity.A mitral valve rumble is a diastolic murmur of low frequency occurring in middiastole and/or late diastole (presystole). It is frequently localized to a small area at the apex impulse. The patient should be relaxed in a
left lateral decubitus position and the apex impulse localized. The bell of the stethoscope should be applied with very light pressure, just enough to make contact with the skin. Concentrate on diastole and move the bell over and just adjacent to the apex impulse. Listen in middiastole and just before the first sound. If the murmur is due to mitral
stenosis, there may be accentuation of the first sound and an opening snap. The opening snap is a high-frequency sound that introduces the middiastolic component of the rumble and occurs .03 to .14 second after the second sound. Maneuvers that transiently increase cardiac output, such as sit-ups, coughing, or squatting, may aid in detection. When
the apex impulse is not easily located, scanning the area, listening for the point of maximum intensity of the heart sounds, can help identify the apex impulse and the area on which to concentrate for the mitral diastolic rumble.A tricuspid valve rumble has similar characteristics as the mitral rumble, but is localized along the left lower sternal border
and increases in intensity with inspiration. The bell should be placed, again with very light pressure, exploring from the third to the fifth interspaces, concentrating in diastole both during inspiration and expiration. Similar maneuvers to increase venous return may augment the murmur. The inspiratory accentuation aids in differentiation from the
mitral rumble, although the latter does not usually radiate to the left sternal border. Accentuation of the first sound (tricuspid component) and a tricuspid opening snap may also be present. The presystolic component of the tricuspid valve rumble is often crescendodecrescendo, unlike the crescendo pattern of the mitral rumble.
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