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DIAGNOSTIC IMAGING 3 – FINAL EXAM MATERIAL DEC. 2004

CHEST RADIOGRAPHS:

· Upon deep inspiration, the diaphragm should descend to the 10TH ribs

· Rotation of the chest during positioning greatly affects the view of the hilum.

· Opacification (whiteness) is seen on the side further away from the bucky 

· Lucency (blackness) is seen on the side closest to the bucky 

· This can lead to difficulty in assessing lung density

· Purpose of chest radiography is to identify pulmonary, cardiac and skeletal structures

· Unilateral mastectomy will cause an increased lucency on that same side

CHEST FILM SEARCH PATTERN: 

· Soft tissues
· Surrounding soft tissues, costophrenic/cardiophrenic angles and diaphragm

· Skeleton

· Shoulder joints, clavicles, vertebral column, ribs

· Central Shadow

· Mediastinal Cavity

· Heart, esophagus, aorta, pulmonary vasculature

· Shape of mediastinum

· At the top, the mediastinum should be the same width as the vertebral column

· As you travel inferiorly, the mediastinum gradually widens

· The aorta will be wider w/ HBP and advancing age – common cause of widened mediastinum
· Hilum

· Will see branching of the pulmonary vasculature (arteries) – veins aren’t visualized b/c they aren’t muscular (thick enough).  

· In venous hypertension (Salvatori Dali) you will see the veins

· Lung

· Normally both lungs are black (lucent) w/ white lines streaking through them (vasculature)
· Common things seen in lung tissue that requires explaining are:

· Calcified Granuloma – m/c histoplasmosis.  The body’s way of walling off organisms so they can’t cause further harm

· Tuberculosis – m/c seen at apex of lung (35,000 cases/yr)

· Abnormalities of lung tissue are divided into opaque and lucent densities:

· Opaque Densities – 

· Granulomas, consolidations, masses, nodules, atelectasis

· Lucent Densities – 

· Pneumothorax, emphysema (COPD’s), cavities

· Cardiac/thorax ratio (CT ratio) is normally 1: 2 - heart shouldn’t take up more than 50% of the thoracic area

· Soft tissues in the neck region that can cause tracheal deviation include: Thyroid, parathyroid, lymph nodes
· If lymphadenopathy is noted in someone over 40, pathology should be 1ST on the DDx list.  CT is the best means of determining the cause.

· Pneumoperitoneum is air above the liver but below the diaphragm.  Air is not normally seen in the peritoneum b/c it is a closed off space.  If air is visualized in the peritoneum, the m/c cause is perforation somewhere in the GI tract.

· Perforation of GI tract can be caused by malignancy, ulcers or trauma

· Will not see pneumoperitoneum in the recumbent position

· Air on the left side of thorax is normal – fundus of the stomach

· Air/Fluid interface in the GI tract is usually from adynamic ileus.  This is a small bowel obstruction (>3cm) where peristalsis has ceased.
· Saw a collimated AP chest view demonstrating normal lungs except for opacity (whiteness) noted at the apex of the left lung.  The trachea was also displaced to the right.

· Patient had a c/c of radiculopathy.  W/ this type of presentation, Pancoast Syndrome and Horner’s Syndrome should be at the top of DDx list

· Horner’s Syndrome consists of miosis, ptosis, and anhydrosis…also enophthalmos (sinking or receding eyeball into its socket) Horner’s is a lesion of the sympathetic chain that can be caused by trauma (whiplash, sprain, strain) or bronchogenic carcinoma. 

· Saw a PA chest w/ only one breast shadow.  This was an x-ray taken after a mastectomy due to breast CA.  This lung field was hyperlucent due to no breast tissue graying the lung field.  

· Next step in imaging on a patient w/ past hx of cancer would be a bone scan.  1:7 females will develop breast CA.  Breast CA does metastasize to bone, so a bone scan will come in handy.  If this patient came into my office complaining of spinal pain, I would refer out for a bone scan 1ST.

· Lateral decubitus films are taken when the costophrenic angles are blunted and I suspect pleural effusion.  Pleural effusion is a bad finding and is m/c from congestive heart failure.  Other causes include tumor or infection and trauma.

· If effusion is seen, first think about heart failure and then if that is ruled out, check for signs of cancer or tumor.  

· If I see effusion of 15ml or more on a lateral decubitus film…think lung cancer

· If I see effusion of 400-600ml on a PA chest film…think lung cancer
· You can tell a PA vs. an AP chest film by locating both scapulae.  The scapulae are only seen on AP films
· Saw an AP film demonstrating gastroenteritis w/ absence of bowel gas in the GI system.  Patient was vomiting and having diarrhea.  Pancreatitis can also cause a “gasless” abdomen

· Saw a PA chest film demonstrating a widened mediastinum and an absence of lung lucency of the right lower lung (silhouette sign).  We saw a lateral view to get a better look and saw a sharp air/fluid level above the diaphragm…this was caused by an intrathoracic stomach.  This patient was in a car accident and the force of the accident caused the stomach to be jammed up into the thorax.  
· This intrathoracic stomach caused the appearance of blurring/absence of the left lung field.  It also displaced the mediastinum to the right

· On chest films, the posterior gutters (costophrenic angles) are lower than the cardiophrenic angles.  So, if I see blunted costophrenic angles due to fluid, I should look up to the cardiophrenic angles to search for spillover of fluid and blurring of these angles.

· We saw a lateral chest film demonstrating minor blunting of the costophrenic angles.  On physical exam, the skin of the back showed irregular margins and nodular skin lesions on the posterior thorax.  The patient had a 40 degree scoliosis.  What was going on w/ this patient…?

· Papular skin lesions w/ café au lait spots and scoliosis point us toward a diagnosis of Neurofibromatosis.    

· Remember, when looking at a PA or AP chest film and see what appears to be a lesion in the lung tissue, I must take an opposing view (lateral) to differentiate b/w lung lesions or skin lesions or normal anatomy like nipples.

· Saw an AP chest demonstrating systemic dysplasia of the skeleton.  All bones (ribs and clavicles) are of the same density w/ no distinction b/w cortex and medullary bone.  This patient also had normocytic, normochromic anemia.  This patient had Osteopetrosis, which is a sclerosing dysplasia from the congenital category.

· Saw a PA chest w/ abnormally widened ribs on the right side.  These expansive bones lesions lead us to think of neoplasm as a cause.  There was no pain or hx urging us to take this film.  This was just an incidental finding of a benign bone lesion known as Fibrous Dysplasia.

· Saw a PA chest of a hypertensive patient.  PA chest films are routine procedures for hypertensive patients.  Noticed “notching” along the undersides of some ribs.  This notching was caused by the repetitive pulsing of intercostal arteries on the ribs.  This patient was hypertensive b/c of coarctation of his aorta (congenital stricture of the aorta distal to the arch).  This causes increased pressure in all vessels branching from the aorta.  Coarctation can be seen in utero w/ ultrasound.  

· So, in this case, the notching of the ribs was caused by a vascular abnormality

· Notching of upper borders of ribs is seen in HPT, RA and Scleroderma

· Saw a PA chest demonstrating a missing clavicle and the shoulder on that side is hypermobile and painful.  First thought was congenital agenesis, but that is usually a bilateral process.  Now I’m thinking neoplasm as the cause of the missing clavicle.  DDx list should include metastasis from lung carcinoma.  
· Saw another PA chest demonstrating a missing rib.  There was a clear margin of where the rib was, so I won’t think neoplasm.  Inspection demonstrates a scar on the patient’s back from a ribectomy.  We should ask the patient if the rib was removed b/c of cancer.

· Saw a lateral chest film demonstrating multiple white vertebrae in the upper t-spine.  To differentiate b/w shoulder musculature causing the sclerotic appearance of the vertebrae or blastic changes, we should expect muscles to “whiten” the vertebrae and discs.  In this case, the vertebrae are white and the discs are lucent.  This was a case of blastic mets.

· Blastic mets in a female is most likely from the breast

· Blastic mets in a male is most likely from the prostate 

CENTRAL SHADOW: (aka mediastinum)

· Saw a PA chest demonstrating an air fluid level at T1-2 area.  Can see T1 spinous and air over that area (normal due to trachea).  Below T1, everything is bright white over the spine and no spinal structures are visualized.  This was a finding of Achalasia.  The bright white of the spine is due to back up of food in the esophagus.  The gastro-esophageal junction (GEJ) is hypertonic and closed off, not allowing food to pass into the stomach.  GERD is the opposite of Achalasia, b/c food is able to regurge back up into the esophagus from the stomach. 

· Saw a PA chest demonstrating an enlarged heart (cardiomegaly).  The heart was enlarged b/c the heart chambers were getting bigger due to incompetent valves.  

· M/C enlargement is seen at the LV due to systemic HTN

· “Water bottle heart” is the sign seen w/ pericardial effusion.  The sac around the heart fills w/ fluid b/c of an infection (m/c w/ the Coxsackie virus).  In water bottle heart, the chambers are of normal size but fluid around the heart gives the appearance of an enlargement. 

· If a chest film is taken and heart enlargement is seen, the next step is an ECG to evaluate the heart function.  MRI is next best modality.  If the heart is normal, check lungs w/ CT.
· CHF – congestive heart failure is seen in 5% of our population.  It’s causes are multi-factorial (HTN, heart damage after a HA, stroke, renal dz…).  Classic presentation is a patient who demonstrates b/l ankle swelling w/ chronic fatigue.  Studies say that we all lose 1% of our cardiac output every year after age 19.  W/ CHF, the heart size may or may not increase in size.

· CHF is commonly associated w/ pulmonary edema leading to dyspnea and SOB (1ST w/ walking and then w/ inactivity and finally nocturnal dyspnea) 

· Prominent pulmonary veins will be visualized on film in a vertical orientation (cephalization)
· Different grades of CHF: 1-4

· Grade 1 – SOB w/ activity

· Grade 4 – SOB and dyspnea at rest

· We must remember that heart function is associated w/ pulmonary function as well.  When the patient begins gaining water weight, multi-organ failure results.

· Signs and Symptoms of CHF:

· SOB, dyspnea, sleep w/ pillows propping patient up, pitting edema, basilar rales due to pleural effusion, hepatojugular reflux causes distention of jugular veins, back pain due to renal dz, hepatomegaly and splenomegaly.
· LV enlarges and stretches.  Once stretched, each contraction is much harder to initiate and CO is reduced (normal CO from LV is 66% or 2/3 of the ejection fraction)

· As CO decreases, fatigue becomes a chronic symptom.  This is dealt w/ by drinking coffee and taking other diuretics.  SOB occurs soon after and now the ADL’s are limited.  On film, we will see opacification of lungs due to distention of pulmonary veins 

· Dyspnea and rales occur due to fluid backing up into the alveolar spaces

· Treatment of CHF:

· Diuresis is the 1ST plan of attack.  This is the process by which excess fluid is drained from the body in a few hours.  Patients must have this done periodically b/c there is no reversal of CHF.  There is a poor prognosis w/ non-compensated failure b/c diuresis no longer occurs and the heart goes into arrest and dies b/c it can’t supply itself w/ blood.

· Cardiac rehab.  This is the standard treatment to help strengthen the heart

· Heart dz is #1 cause of death in the US w/ 700,000 deaths/year…#2 is Cancer…#3 is Stroke
· Saw a PA chest film of a patient complaining of mild chest pain.  Visualized an enlarged Mediastinal space like a bulging heart.  Looked at the lateral view and saw a small calcified nodule in the anterior mediastinum (retrosternal space)  

· 5 things occur in the anterior mediastinum:

· Teratoma, Thymoma, Thyroid lesions, Lymphoma and Aneurysm

· Teratoma is a tumor of all 3 germ layers.  This is why you can see hair, bone and teeth in one tumor

· Thymoma is a tumor of the thymus gland.  This gland normally shrinks in size by 20 years old.  Neoplastic changes of the thymus are associated w/ Myasthenia Gravis

· Thyroid can grow down into the retrosternal space

· Lymphoma – anterior mediastinum is loaded w/ lymph nodes…any one of them could become cancerous
· Aneurysm usually occurs at the ascending aorta

· Middle Mediastinum:

· This is the area from the pericardium to anterior 1/3 of vertebral bodies

· The lesions that occur here are malignant and related to lymph nodes

· Lymphoma and Bronchogenic Carcinoma are the 2 main players in this region

· Posterior Mediastinum:

· This is the area along the anterior portion of the spine

· Thoracic aortic aneurysms, neurogenic tumors, paraspinal masses are all seen here

· Paraspinal masses include:

· Hematoma from trauma

· Lymphoma that is malignant

· Osteomyelitis from infections

· Normally there are 3 bumps along the left side of the heart…

· Aortic Knob, Left Pulmonary Artery, Apex of the heart

· Saw a PA chest demonstrating 4 bumps along the left side of the heart.  The extra bump was a descending thoracic aorta aneurysm.  The patient had a CT performed w/ contrast to differentiate b/w vascular lesion and infection

· Saw a PA chest w/ barium swallow and saw a bright white outline of the esophagus.  There was a large circular density pushing the esophagus to the right.  This was an aortic arch aneurysm.  The m/c site for an aneurysm of the aorta is at the bifurcation in the l-spine into the iliac arteries.    

· HILUM:
· We should normally see only the pulmonary vasculature.  Anything else is abnormal.  The hilum is also the m/c site for bronchogenic carcinoma to hang out.  The hilum is nothing more than lymph nodes and blood vessels

· Lymphadenopathy of the hilar nodes can be caused by infection or neoplasm.  These nodes will appear smooth and nodular.  Infected nodes are m/c caused by viral/bacterial invasion…TB bacteria.  Neoplasms may be primary or secondary.
· Vascular changes may also be seen in the hilum and these changes are m/c associated w/ HTN or shunts.  

· HTN – may be primary or secondary pulmonary HTN.  

· Primary HTN is very rare and the dz is unknown.  M/C affects females of young and middle age.  The vessel walls increase in size but the lumen size decreases.  Need a heart and lung transplant for this type b/c it isn’t treatable.

· Secondary HTN is m/c of the 2 and it is more of a chronic lung dz including COPD’s.

· Shunts – these are congenitally abnormal flow directions.  There are actual holes between the heart chambers that allow blood to regurge or flow in the wrong direction w/ each beat of the heart.  The heart must work harder due to the extra blood left in the heart and therefore, the heart and surrounding vessels enlarge.  Examples include…

· ASD – atrial septal defects

· VSD – ventricular septal defects

· PDA – patent ductus arteriosus  

· Pulmonary HTN leads to loss of integrity of the smaller vessels due to increasing pressure of the pulmonary vasculature.  All of the vessels in the lungs eventually become swollen and enlarged.  This causes the right side of the heart to thicken and enlarge b/c of the increased demand placed on it.  This increased load on the right side of the heart can lead to right sided heart failure known as Cor Pulmonale.

· M/C cause of enlarged hilum is Cor Pulmonale

· If I see a lumpy, bumpy appearance of the vasculature around the hilum, think lymphadenopathy.  If I see prominent vessels and enlarged heart, think HTN.

· Saw a PA chest demonstrating a hyper lucent left lung that is larger than the right lung.  A lumpy, bumpy appearance was seen around an enlarged hilum.  The lung sizes could be a compensation for emphysema or atelectasis, but that wouldn’t explain the lumpy hilum.  The lateral view determined that it was lymphadenopathy.
· Lymphadenopathy of the hilum is considered bronchogenic carcinoma until proven otherwise

· Saw a PA chest demonstrating 3 signs of bronchogenic carcinoma…
· Mass in the hilum
· Bilateral enlargement of the mediastinum at the aortic arch
· Elevation of the diaphragm…could be from phrenic nerve palsy or atelectasis
LUNG:

· Lung abnormalities can present as either lucent or opaque findings
· Opaque:

· Granulomas are the m/c opaque lung abnormalities

· These are commonly seen around the ribs or in lung tissue itself

· Histoplasmosis is the common cause of Granulomas in the Ohio and Mississippi River Valleys.  These are usually short term and transient infections and are often asymptomatic.  

· Tuberculosis can also cause calcified Granulomas.  TB is extremely contagious and is commonly seen in the indigent population.  Our bodies can’t kill the TB organisms, so it does the next best thing, which is to enclose the organisms in a calcium jail (calcified Granuloma).  Once calcified, we call this “inactivated TB”.  TB can become reactivated when person becomes chronically immune compromised.  Best place to find TB is in the lung apices.  TB is considered the most infectious organism on the planet.

· Granulomas may become malignant due to a malignant process attacking the granuloma.  You can differentiate a benign granuloma from a malignant one by observing the pattern of calcification.  A malignant granuloma will have more uneven calcium deposition on the side that is being attacked, where a benign granuloma will have a more even calcium distribution all the way around.
· Extra-pleural signs are also opaque findings.  These are soft tissue densities w/in the pleural space that pushes inward on the lungs w/ an “obtuse angle sign”.  The DDx list for extra-pleural signs w/ rib involvement includes Mets and Multiple Myeloma.  

· Mesothelioma is the m/c tumor of the pleura that is caused by long term exposure to asbestos.  

· Pneumoconiosis is the term used for any condition affecting lung tissue…such as; mesothelioma, asbestosis, silicosis, bagasosis…

· Saw a PA chest demonstrating consolidation of the entire left lung.  It appeared very opaque w/ hardly any lung airspace visualized.  We also saw the vertical outline of the right vertebral column.  This shouldn’t be seen.  We should only see the left heart border blocking the vertebral column.  In this case, this patient had an atelectasis that “sucked” the mediastinum and heart to the left side.  Diagnosis was atelectasis of the left lung due to bronchial obstruction.  The mainstem bronchus leading into the left lung was occluded by a mucus plug causing the lung collapse. 

· Indirect signs of atelectasis are…

· Intercostal narrowing, shifting trachea and mediastinum toward the lesion, and elevated diaphragm on the side of lesion.

· Direct sign of atelectasis is…

· Horizontal fissure elevation
· Atelectasis in adults is usually seen over 40 years of age.  Atelectasis is a condition where air can’t get into the lung and the different pressures cause the lung to fold up and pull things towards it…that’s why we say “Atelectasis sucks”.
· DDx list for atelectasis should always include endobronchial obstruction (m/c caused by bronchogenic carcinoma)
· Smokers actually have a better prognosis than non-smokers when it comes to recovering from atelectasis.  
· Another PA chest demonstrated RML consolidation in a circular pattern.  This was a homogeneous consolidation (meaning the air cells were replaced w/ something else, like fluid) that was m/c caused by pneumonia.  M/C organisms causing pneumonia are Strep Pneumonia, H. Influenza, and Legionella.  
· Pneumonia can be contracted in 2 ways…
· Community Acquired – this is where someone contracts the illness and is then hospitalized.
· Nosocomial Pneumonia (secondary) – this is where a patient in the hospital contracts the illness while in the hospital.  M/C route of transmission in a hospital setting is from using a respirator.  5% of patients who develop this type of pneumonia die.  M/C organisms in the hospital setting are Proteus and Klebsiella (remember the “red currant jelly sputum?”)
· Pneumonia kills by consolidating lung tissue and filling it w/ mucus and fluid.  This leads to decreased air perfusion ( hypoxia ( multi-organ failure ( DEATH
· Pneumonia is caused by bacteria or viruses (about 50/50).  How do we know which is which?
· Bacterial Pneumonia:
· Immediate symptoms involving chest pain, productive cough, high fever and dyspnea.
· Usually seen in patients who have a hard time getting rid of a cold/cough.  This increases their risk of aspirating normal throat flora into the lungs.
· Viral Pneumonia:
· Latent symptoms including chest pain, dry hacking cough, low or no fever, SOB
· Viral pneumonia usually presents w/ subtle signs which can be more dangerous b/c the virus is allowed more time to settle in before treatment is sought out.
· DDx list for a chronic cough should include:
· Bronchitis, pneumonia, post-nasal drip, neoplasm.
· Malignancy is usually found hand in hand w/ pneumonia b/c the neoplasm blocks lung tissue, which gives an ideal site for consolidation to occur.  
· Pneumonia usually goes away after a standard 2-3 wk treatment protocol.  It is smart to always take a chest film after a case of pneumonia to rule out cancer if the pneumonia recurs. 
· If a patient has recurrent pneumonia, take that chest film and search for neoplasm.  If you find on film that the pneumonia keeps coming back to the same segment of lung tissue, that is a red flag for cancer to be the cause.  Bacterial pneumonia is ass. w/ cancer more than viral pneumonia.
· DDx list for any solitary pulmonary calcification (nodule) should include…
· Granuloma, Mets, Bronchogenic Carcinoma
· Peripheral lung lesions, such as adenocarcinomas, have better prognoses than more centralized lesions.
--STEVE’S NOTES--

BEST DAMN NOTES AROUND

