Dx Imaging 4 Final Notes
7-6-10 and 7-7-10
Chest Radiology:

· Chest film includes cardiorespiratory system, GI system, liver, spleen, lungs and heart visible

· CT dominates evaluation of the chest

· Clinical indications for chest film FUO (fever of underdetermined origin), unexplained weight loss or unexplained weight gain, chest pain

· Chest pain is tricky, most of the time pain in the chest is actually pain on the chest which indicates musculoskeletal problem (1/3 of patients presenting to ER with chest pain will have musculoskeletal origin)

· Musculoskeletal structures in the ventral or dorsal wall will be the pain generators in most cases, ex. anterior chest wall syndrome

· Chest wall includes joints, muscles, ligamentous structures, ribs

· Shingles- before vesicles erupt have band of dermatomal pain, may be intense pain anterior or posterior that may radiate from the spine (Varicella virus reactivation)

· Always ask location and character of pain when patient complains of chest pain

· Pain over midline with closed hand fist over the sternum is classic sign of MI chest pain (ischemic pain)

· Ischemic pain is usually midline with left arm radiation, up the C spine, up the left side of the neck; rarely can radiate to right arm and right sided structures

· Chest pain of threatening origin would be ischemic chest pain/ MI, aortic dissection, pulmonary embolism (this is the rule out triad)

· Need stat labs and CT

· EKG is not appropriate in setting of acute pain of ischemic origin

· Vital signs will assist in separating differentials (danger is increase systolic and decrease diastolic which results in widening of pulse pressure)

· Vascular system problems will kill your patients the fastest

· Rib pain:  need to determine above or below diaphragm

· Usually not the ribs that are the source of the pain

· Numerous differentials refer to the flank, chest and ribs

· Ranges from kidney infection to pulmonary embolism

· Trauma:

· Post traumatic rib pain look for fracture or joint disruption (SC joint)

· SC joint is an uncommon site for chest wall pain except in the traumatic setting, will sublux anteriorly (elevates and looks like a mass)

· Clavicle is anterior and superior in relation to the sternum

· Swelling may be present

· The most common element to produce chest pain is costochondritis or Tietze syndrome

· Seen in under 30 population

· Swelling, pain, may not have history of trauma

· Inflammation of costochondral junction parasagittally

· Patient presents with pain on the chest wall, may mimic cardiac pain

· Sonography can confirm

· Self resolving, there are oftentimes reflexive sources of joint pain

· Costovertebral and costotransverse joints

· Patients with work up for pulmonary embolism have turned out to have costochondritis

Chest Film Search Pattern:

· PA 5 step sequence

· Soft tissues- start in the neck, paraspinal soft tissues

· look for calcifications related to carotid atherosclerosis (media and intima will thicken), when you see this in carotid there is likely occlusive disease in other vessels as well

·  other calcification that is paraspinal would be lymphadenopathy; if this lies at C4/5 where atherosclerotic carotid disease is you could not differentiate between the two; default to atherosclerosis since this is the clinical significant disease
· In terms of treatment of patient with carotid atherosclerosis need to do provocation tests and auscultate for bruit; if bruit is found need to evaluate with ultrasound

· Most strokes come from carotid atherosclerosis, “plaque at risk”; fibrous cap on top of the plaque will burst with increase in pressure, once the plaque is torn away from the lipid beneath a clot will form that may travel up the cerebral vasculature creating a thrombus 
· Moving down the chest wall should see muscle of the pec and axilla, should have densities of both breasts and be able to visualize the costophrenic angle

· Male with hypertrophy of pec over time will have infiltration of fat in the muscle that makes a shadow on the chest wall

· Costophrenic angle- collection of fluid will obscure the gutter, accumulates in the posterior until it spills in the anterior, blunted angles (meniscus sign); crescenteric fluid collection (look at posterior gutter on the lateral film); takes 400-600cc to blunt the angle on PA film; looking for pleural effusion

· Pleural effusion is a manifestation of mesothelioma along with many other cardiopulmonary diseases

· Asbestos exposure triggers mesothelioma, often have large pleural effusions, multiple masses and bronchogenic carcinoma

· Right diaphragm is higher than left diaphragm in most patients

· Abdomen is part of the soft tissue examination as well

· Will expect to see air under the left diaphragm in the stomach and in the colon

· Displaced fundus of the stomach and abnormal air fluid level indicates splenomegaly (occurs in mononucleosis)

· Bone

· Shoulder girdle- scapula, humerus and clavicle

· Joints:  GH joint, AC joint, SC joint, scapulothoracic joint (can’t be evaluated radiologically)

· Clavicle fractures are generally midshaft

· SC joint is most medial articulation of clavicle and when injured subluxes up

· Ribs:  most common lesion is fibrous dysplasia; rib will be distorted, asymptomatic

· Metastatic disease of multiple myeloma has a preference for the ribs because it is a hematopoetic bone

· Fractures:  in adult most likely in the flank, in the pediatric most common near the spine (this is child abuse until proven otherwise)

· Hallmark of non-accidental fracture of childhood is healing fractures in different phases

· Patient with positive history of COPD or over 50 do not restrict the thorax in treatment of rib fracture

· Sonography is very sensitive in identification of rib fracture

· Need to be most concerned about upper and lower rib fractures

· Fracture of rib 1 may result in compression of vascular and neural structures (TOS)

· Low fractures are capable of renal injury or spleen injury

· Be aware that in the older adult the presentations are blunted

· Central shadow (mediastinum)

· Tracheal aligment- may deviate due to aortic arch enlargement 

· Adjacent mass may create S shaped trachea

· Atelectasis can pull the trachea to one side

· Lung mass may push the trachea to one side

· Scoliosis

· Masses responsible for deviation are thyroid or parathyroid

· Over 40 have increase risk of malignancy 

· Carcinoma of thyroid can’t be differentiated from benign radiographically

· Lymphadenopathy is also a space occupying lesion that may compress the tracheal wall (always do addition imaging if patient has compression of the tracheal wall)

· Heart:

· Majority of heart shadow is right ventricle, left ventricle beats against posterior sternal wall at midclavicular line

· Size should not exceed half of the thorax- over 50% is cardiomegaly (may occur in athletes which is normal physiologic response)

· Hypertension is significant risk factor for multiple problems

· On lateral heart shadow sits on top of the diaphragm, emits the aortic arch (visible on right side of mediastinum on PA)

· Aortic arch is where Marfans patients develop their aneurysm (at root of aorta); may also occur in Erlohs-Danlos
· On the lateral can see structures forming a lucency that is lung, mistaken for the trachea 

· Hila 

· Masses may appear to be in the lung but are really coming out of the mediastinum pushing hilar structures out of the way; would need a CT with contrast to evaluate

· This is where you see the pulmonary arteries, right is more prominent than the left

· Should see lucent line between right heart border and arteries

· Left hilum should be higher than the right

· Nodes and vessels are constituim of the hilum (shouldn’t see the nodes)

· Adenopathy that is detectable is greater than 6-7 mm in size (metastasis is probable)

· Causes:  infection, neoplasm, sarcoidosis

· Sarcoidosis:  immune disorder common in African American females, develop potato nodes, response to sarcoid antigen

· 3 signs:  Paratracheal, right hilum, left hilum

· Asymptomatic

· Pulmonary arterial hypertension:  2 forms which cause mass in the hilum

· Termed problem hilum

· Patient needs CT

· Most common form is secondary to COPD, associated with heart disease- cor pulmonale
· Primary form- treatment is heart lung transplant, most common in females; produces SOB

· Lung and pleura

· 2 density groups:  lesions that are lucent and lesions that are opaque

· Most are opaque

· Horizontal fissure is normal finding

· Pneumonia is a consolidation of fluid

· Honeycomb pattern is interstitial disease (spaces outside of the alveolis)

· Pneumothorax- traumatic or spontaneous

· Spontaneous- formation of blebs on the pleura

· Bullae- damaged lung tissue (alveoli clumps), when they collapse get pneumothorax

· Infection- histoplasmosis from San Joachim Valley (fungal infection)

· Lateral 3 step sequence

· Anterior mediastinum:  should see area of radiolucency retrosternally

· 5 Ts:  thymoma (myasthenia gravis), terrible lymphoma (pruritus and night sweats), terrible aneurysm, teratoma, thyroid 

· Middle mediastinum:  2 malignant differentials

· Bronchogenic carcinoma and lymphoma

· Posterior mediastinum:

· Neurogenic tumors, paraspinal masses (hematoma associated with fracture), aneurysm 

· Should see decreasing density as you move down
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Lateral Chest Film
· Deliberately evaluate skin surface and the ribs

· In positioning the patient the left side should be against the film and the arms should be up out of the way

· Reduces magnification of the heart by placing it closer to the cassette

· Skin and bones will be observed on first sweep, examine spine for fractures, etc

· Expect to see lucency as you descend caudal through the vertebral column (lats cause more attenuation and lung overlies); vertebral bodies lower down look more lucent; termed gradient of thoracic spine lateral

· Next divide structures into 2 densities: lucent or opaque

· Heart, aorta will be opaque

· May see calcification in the aorta

· Other opacities will be right and left pulmonary arteries (white lines are branches); left more posterior and superior than the right

· Breast pathology can’t be detected on a chest film, should see the contour

· Lucencies:

· Trachea and bronchi

· Lateral decubitus position- used for pleural tap

· If there is protein in the fluid likely tumor

Lat Chest Search pattern

· Risk factors for valvular ds: same as atherosclerosis

1. Immune injury, free radicals, 

2. CRP: msr of future heart ds/injury (↑) – is rather sensitive msr

· Cardiomegaly (>55%): 

1. Pericardial fluid (effusion) causes heart shadow to be larger (heart itself is normal size)

· Need Echocardiogram (US) to confirm

· MRI: 

· Pericarditis: viral infection of the heart (Coxsackie virus)

· CHF: congestive heart failure

1. Vascular congestion: system overloaded w/ blood (LV failure)

2. Pulmonary venous HTN (pulmonary edema)- proxysmal nocturnal dyspnea (can’t breath due to lungs filling w/ lying down

3. S/S: dyspnea w/ activity (late –at rest); swelling (pitting edema); JVD (jugular venous distention); Rales (bivasilar?); spleen/liver organomegaly

4. Radiographic presentation: (looks like pneumonia) may see cardiomegaly, will se pleural effusion; Venous HTN (vascular flow toward the head from the lung flields= cephalosation)

5. TMT: diuresis (20 lbs)

· Unusual Mediastinal shadow – need lat film to see if it is the heart or something else

1. See density above the heart (mass) – causing heart border to disappear

2. See calcification w/ in the mass (i.e; molar tooth – therefore teratoma)

3. Diff Dx (mediastinum): 

· Ant (behind sternum infront of heart)= 5 T’s: teratoma, thymoma (assoc w/ MG – antibodies directed at Ach receptors), thyroid (congenital retrosternal thyroid - goiter), lymphoma (, aneurysm of ascending aorta – Marfan’s) 

· Middle (back of pericardium back to ant 1/3 of VB): Bronchogenic carcinoma & lymphoma (typically malignant)

· Posterior (back 2/3 of VB, neural foramen): Neurogenic tumors (neurofibroma, hemangioma, ganglioneuroma, meningioma, etc) or Paraspinal masses (hematoma due to compression fr, etc)

· Greater than 10th rib cross diaphragm = good inspiratory film

1. Expiratory film = cardiomegaly (<10th rib)

· Hilum: nodes and svessels

1. Pulmonary lobar artery (separated by mediastinal shadow)

2. Enlarged nodes: Bronchogenic CA, Mets, TB

3. Full spine and rib series = always look at Hilum!!!!

4. See Mets to the pleura from hilar node mass

5. Bronchogenic CA ( m/c Met to lungs!!

· M/c cause is smoking (active and passive)

6. Soft tissue mass = Hilar problem (node vs. vessel ( can’t be answered on the plain film, therefore need CT)

7. Hilum has ST mass ( is it node or vessel?  ( NODE: malignancy, infection  ( VESSEL: 1◦ or 2◦ pulmonary HTN, Shunt (VSD)

· Extrapleural sign: tells us it is NOT a lung lesion

1. Defn: mass forms an obtuse angle w/ the thorax

2. Diff Dx: Rib lesion (Met, MM)

3. Pleuritic pain: deep breath causes ↑ pain sensation (occurs also w/ RIB subluxations)

· Entire lung opacified U/L

1. Consolidation: filled w/ substance (pus, blood, tumor, fluid, fibrosis)

2. Interstitial thickening (“honeycomb pattern” – not as opaque as consolidation)

3. CHF: fluid in the interstitium ( to fill in the alveoli (consolidation due to pressure)

4. Diff DX: absence of the heart shadow (see the spine) ( therefore atelectasis!!!

· Partial pressures of oxygen and nitrogen ( plug up the alveoli and gases can’t elevate the alveoli ( shrink (incomplete inflation) ( draws structures toward it

· Indirect Signs of atelectasis: tracheal deviation, diaphragmatic elevation, mediastinal shift, hialar shift, consolidation

· Direct sign: fissural displacement (horizontal goes up or down – see on PA; or 2 diagonal will go side to side – see on Lat)

· This case is a 7yo ( asthma (mucoid hyperplasia)

5. Bronchogenic carcinoma: occur in segmental bronchus

· 3/2/5 segments in upper to lower R lobes and 4/4 segments in L 2 lobes

6. Aspiration (kids) – peanuts, small toys

· R side bronchus is straighter so that side more affected by foreign body aspiration (m/c on R side)

· Pneumonia:

1. Clinical signs: fever (104◦, chest pain, cough), ESR ↑ 48; WBC = 18,000

2. Dx: Bacterial pneumonia (community based vs. Nosocomial based)

· Viral pneumonia – may have neg chest film

· Multiple soft tissue nodules w/in lung (clinically = fatigue)

1. 2◦ Mets to lung (from: lung, GI, reproductive, 

· SPN: solitary pulmomary nodule

1. < 1 cm (“coin lesion”)

2. Non-calcified

3. Diff Dx: granuloma (<70 yo), 1◦ (bronchogenic CA) or 2 ◦ (METS to lung)

· Negative densities in the Lung (looking for abnormal lucency)

1. Visceral pleural: see small wht line coursing down on outside of lungs

2. Dx: pneumothorax (air w/in pleural space ( lung collapses away from the visceral pleura)

3. Sources of pneumothorax: puncture trauma, rupture of bleb (bubble in the pleura); sx complication

4. Diff Dx: COPD, Pneumothorax, cavities
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Chest Radiography: How to read a chest x-ray

· Turn off stray lights, optimize room lighting, view images in order

· Patient data (name, history, age, sex)

· Routine technique:  AP/PA, exposure, rotation, supine or erect

· Air fluid level indicates erect posture (will not see in recumbent position)

· Soft tissues:  don’t miss a mastectomy

· Bones: lesions or fractures

· Pleura:  effusion, thickening, calcification

· Heart:  thorax: heart width>2:1? Cardiac configuration?

· Should be 3 bumps on the left side (if more need EKG or cardiac consult)

· 1 bump on the right side

· Mediastinal contour:  width? Mass?

· Trachea:  midline or deviated, caliber, mass

· Scoliosis can deviate the trachea

· Deviation of the wall as well as the entire trachea is of greater concern, this is a mass until proven otherwise

· Pulmonary vessels:  artery or vein enlargement

· Almost all vessels in the hilum are arteries, veins are difficult to see unless there is left ventricular failure (will be prominent in the upper lung)

· If you see vessels above the hilum that are greater than or similar to the base this patient has cardiopulmonary disease

· Hila:   masses, lymphadenopathy

· Difficult to distinguish between neoplasm and lymph node, need to have a CT

· Could also be hypertension in the vascular system

· Sarcoid may also present here (recall 1, 2, 3 sign)

· Lungs:  abnormal shadowing or lucency

· Opaque vs. lucent

· Lung is normally lucent, however if you see hyperlucency this would be abnormal (pneumothorax)

· Opaque side- far more abnormalities such as mass, effusion, consolidation, etc.

· ICU films:  identify tubes first and look for pneumothorax

· Compare with prior chest films

· Want to compare and see if an abnormality is stable over time

· State laws will govern how long you have to keep images

Hiatal Hernia:

· Sliding occurs later in life

· Stomach will lie under the heart, will look like an air fluid level in the heart

· This will cause reflux which can cause chest pain

· Hernia itself is not usually a source of pain, reflux is

· Keep the meal small in the pm

· Very small volume meals, graze throughout the day

· Elevate head of bed

· Esophageal gastric junction is open instead of closed in these patients

· Over time patient can develop Barrett’s esophagus

Anomalous finding:

· Congenital incidental finding, pleura of the azygos lobe

· Opacity that has a thin line traveling superior

· In this patient azygos lobe ascended and cut lobe into segments

· Common variant

Blunting of the costophrenic angle:

· Differential diagnosis is pleural effusion

· Next exam is place patient in decubitus position to determine if it free fluid or loculated (stuck)

· Next perform CT to determine what caused the effusion (CHF, malignant tumor)

· Late pleural effusion will find that it flows into the anterior

· Patient will present with dyspnea

Chest Wall and Extrathoracic Soft Tissues:

· Rib Fracture:  should be perfectly smooth, is a fracture if the cortex is not smooth

· Missing rib fracture is no great loss, however missing the complication of rib fracture is more significant

· Complication may include pneumothorax

· Rib fx will be painful, especially when sleeping; disruptive pain that has pain with breathing

· Can’t stabilize a rib fracture

· Emphysema- air in the tissues outside of the lung, extrapulmonary collection of gas in subcutaneous tissues

· Complexity of articulations in the thoracic spine is more so than anywhere else in the spine

· Flail chest:  multiple rib fractures, on the same rib have 2 fractures (1 in front and 1 in back); occurs on multiple ribs

· Have a segment of ribs that will become independent movement of the chest wall

· Upon inspiration segment of free ribs will suck into the lung, depression into the rib cage

· Usually occur with MVA

· Disturbs respiratory mechanics

· 1/3 of cases are fatal

· Soft tissue swelling outside of the lung can make the lung appear to have increased density

· Pectus excavatum:  sternum caves in or is depressed

· Pushes heart over to left side of chest

· May have impact on cardiac function

· In a child usually surgical management will be done in cases determined failure to thrive

· Can impair cardiac and pulmonary circulation

· Pectus carinatum:  sternum sticks out
· Morquio’s syndrome
· May also see in emphysema patients

· Fibrous dysplasia:  most common benign tumor of the ribs

· Expansive deformity of the rib

· Metastatic breast cancer:

· Can spread to the rib

· Ribs are hematopoetic (environment where malignant cells can thrive)

· Increase in density that may be confused with pulmonary origin

· When you see lytic disease in the rib the top differential is metastatic disease

· Chondrosarcoma:
· Can also present appearing as lesion in the lung

· Curved rings and nodules of calcification emanating from the cartilage or bone of the chest wall

· Mass will produce an opacity

· Slowly developing lesion

· Can metastasize
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Thoracic X-ray:

· Chondrosarcoma:  soft tissue mass may project over the lung mimicking a consolidation in the lung

· Would see on lateral and on examination

· Many things on the chest wall can appear as being in the chest (example nipple shadow)

· To determine if have a nipple shadow or a nodule put a bb on the nipple and x-ray

· Multiple myeloma
· Pathologic fracture may mimic appearance of mass in the lung when in fact have bone disease

· Most common malignancy of the skeleton is metastatic carcinoma

· Most common primary malignancy of skeleton is multiple myeloma

· Breast tissue density:

· Mastectomy of a breast will result in hyperlucent appearance of one lung in comparison to the other

· Breast tissue and  chest wall tissues filter 

· Search sequence is key in the soft tissues to find this

· Look for symmetry

· If patient presents with back pain and has history of mastectomy what is the next imaging indication?  Bone scan

· Poland syndrome:
· Asymmetrical appearance of the lungs, left lung appears more lucent but is not due to lung pathology

· Aplasia of pectoralis muscle, results in lucent appearance of the lung

· Deformity associated with asymmetry of the chest results in torsion in the thoracic spine and shifting of the heart to the right side of the chest

· Muscle cut on the chest wall can result in pediatric scoliosis 

· Silhouette sign:

· Lung mediastinum relationship

· If there is tumor or pneumonia in the left upper lobe the left upper border of aortic arch will disappear

· Area affected and associated border:  Right upper lobe (right mediastinal border), left lower lobe (left hemidiaphragm), left middle lung (lingula), right lower lobe (right hemidiaphragm), right middle lobe (right heart border)

· Fluid accumulation causes disappearance of the border of a tissue

· This occurs due to 2 tissues having the same density

· Air bronchogram sign:
· An air bronchogram is a tubular outline of an airway made visible by filling of the surrounding alveoli by fluid or inflammatory exudates

· Causes of air bronchograms:

· Lung consolidation

· Pulmonary edema

· Non-obstructive atelectasis

· Severe interstitial disease

· Neoplasm

· Normal expiration

· Drug overdose leads to pulmonary edema

· Head injury

· Commonly results in death

· Solitary pulmonary nodule

· Nodule less than 4 cm

· Mass greater than 4 cm

· Differential diagnosis:  neoplasm and infection

· Most common malignancy of lung is metastatic carcinoma

· Most common primary malignancy of lung is bronchogenic carcinoma

· SPN infection is granuloma (histoplasmosis)

· Mass infection is abscess

· Important considerations:

· New SPN or old lesion

· Compare with old films- if no changes from old films can probably bypass CT

· Growth or no changes

· Rapidity of growth

· Calcification present

· Hila and mediastinum normal

· Borders smooth or spiculated

· Size of nodule or mass

· Evidence of cavitation

· Thin or thick wall

· Mobile mass within cavity (fungal mass)
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KUB= AP Abdomen

· Erect AP/Supine AP

· Air fluid level not seen on supine examination

· Base of lung to pubic symphysis

· Hx. Hematuria, flank pain, passing stones

· Once a stone former always a stone former

· Search pattern:  kidney, ureter, bladder, psoas, liver, spleen, bone/joint, gas, calcification

· Kidneys parallel to psoas shadow:

· right kidney is lower than the left and is also shorter than the left kidney 

· if the kidney is not parallel to the psoas shadow do ultrasound, indicates pathology (should be in vertical orientation)

· kidneys can go up into the chest (termed thoracic kidney); this embryologic developmental abnormality

· transplanted kidney goes into the pelvis

· most of the time should see 2 kidneys

· agenesis and ectopic are possibililties

· Ureters:  3 stone sites or arrest sites 

· Ureteral pelvic junction

· Iliac vessels

· Cystoureteral  junction

· The bigger a stone becomes the more likely it will arrest

· Stones over 6mm will get stuck

· Back up of pressure will result in hydronephrosis, severe pain, infection will likely follow

· CT scan is most common means of evaluating stones (without contrast)

· This CT is termed CT for stone protocol

· Enlarged kidney:  almost always infiltrative tumor or tumor in the kidney

· Shrunken kidney:  chronic pyelonephritis secondary to chronic UTI

· U/A insensitive until very end

· BUN and creatinine better indicators of kidney function

· Abnormal gas collections:

· Under right hemidiaphragm is pneumoperitoneum (only seen in erect examination)

· Air collections in the small and large bowel may indicate obstruction

· Air fluid levels in small bowel with distention indicates obstruction

· 2 reasons to perform erect examination:  air fluid level, air under right hemidiaphragm

· Intussusceptions- idiopathic telescoping of the bowel that results in obstruction, patient will present with vomiting (usually seen in pediatric population)

· Bilious vomiting- bile present in the emesis (nothing gets past the small bowel)

· Volvulus- When colon rotates on itself at the cecum will have obstruction, surgical management needed quickly due to risk of perforation; will see a large bubble on the radiograph

· Abdominal calcifications

· Phlebolith- no clinical significance

· Aneurysm- serious clinical significance
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Esophagram AKA Barium Swallow

· UGI exam- starts at esophagus and ends when barium enters the iliocecal valve

· Patient has nothing per oral for 12 hours prior to the procedure

· Barium is swallowed to provide contrast

· This is an inert substance that washes out in a day or two

· Diverticulosis will trap the barium

· Constipated patient may retain the barium for closer to a week

· Esophagram is most common element of UGI ordered today, usually ordered due to patient complaint of dysphagia

· Deglutition- swallowing (series of events as follows)

· Phases of normal swallowing:

a. The bolus is in the oral cavity

b. The bolus has passed into the oropharynx; soft palate elevates to prevent nasopharyngeal regurgitation

c. The bolus is in the orpharynx

d. The bolus has entered the hypopharynx and adjacent esophagus

e. The bolus has passed into the cervical esophagus

f. The bolus is disappearing in the upper esophagus

· Dysfunction in the phases leads to aspiration, this can lead to pneumonia (risk of CVA)

· Bolus entering trachea= aspiration

· Bolus passes by the cervical spine, only thing separating the posterior wall of the esophagus is the ALL

· Large osteophytes or projections off the vertebral body should be examined by esophagram

· Aspiration is a common cause of chronic cough

· Cervical esophagus:

· Clinical indications

· Difficulty swallowing (dysphagia)

· Stroke

· Painful swallowing (odynophagia)

· Cough aspiration

· Sensation of food sticking

· Speech pathology

· Pressure in the chest (differential is angina related to cardiovascular system)

· Thoracic esophagus:

· Pain may refer to the thoracic spine

· Studies the function and appearance of the esophagus and assess the swallowing process

· Patient is given a cup of barium sulfate to drink while the radiologist watches and evaluates the swallowing process with fluoroscopy

· As the barium coats the lining of the esophagus, fluoro and overhead images are taken to track the pathway to the stomach

· Can be single or double contrast

· Single- drank barium

· Double- drank barium and then are given fizzies which generate CO2 to give distention to the esophagus allowing better detail

· Not conscious of GI movement until have borborygmi

· Contractions are peristaltic function, radiologist can view these in real time using fluoroscopy

· Clinical indications:

· Difficulty swallowing

· Stroke

· Painful swallowing

· Cough 

· Aspiration

· Sensation of food sticking

· Speech pathology

· Chest pain (one of the most common sources of chest pain is esophageal reflux)

· Foreign body

· Hematemesis (this usually indicates liver disease such as cirrhosis which causes portal hypertension pushing blood backwards into the stomach and esophagus, patient develops varicose veins and when pressure is high enough will rupture)

· Steatosis- will be one of the major causes of cirrhosis, this is due to obesity, patient develops fatty liver

· Alcohol- used to be most common cause of cirrhosis

· Can’t clot without the proteins produced by the liver, unfortunately patient often bleeds out

· Heartburn

· Normal impressions

· Bump by the aortic arch

· Bump by the mainstem bronchus

· Bump by the left atrium

· Schatzkis ring:

· Pathological, stenosis of distal esophagus

· Dysphagia for solids with large food boluses becoming impacted above the stenotic ring

· Patient describe episodes of severe chest pain or an uncomfortable sensation behind their lower sternum

· Zenkers diverticulum

· Often found in older patients

· Symptoms include dysphagia, regurgitation of undigested food, choking, hoarseness, halitosis or even a neck mass

· Appear as a posterior bulge of the distal pharyngeal wall above the cricopharyngeus muscle

· Classified as a false diverticula as it only contains the mucosal layer

· Diverticulum can appear throughout the GI tract, outpouching due to high pressure

· Traction diverticula

· Caused by fibrosis secondary to inflammation of the mediastinum

· Traction on the outside of the esophageal wall pulls a pouch out

· Can occur with fungal infections or tuberculosis

· Esophageal varices:

· Dilated veins usually caused by portal hypertension in patients with cirrhosis or other liver pathology

· Uphill varices occur when increased portal venous pressure forces blood to back up in the system

· Complication is rupture and death due to bleeding out

· Achalasia

· Primary esophageal motility disorder characterized by failure of the LES to relax

· Stressful environment can induce

· Massive esophageal dilatation with possible large amounts of retained food and fluid in the esophagus

· The dilatation and tortuosity of the esophagus may present as a widened mediastinum with an air-fluid level and tapered bird’s beak GE junction

· Other cause of mediastinal widening is tumor

· Autonomic driven, found in middle aged males and females with poor stress management

· Ingestion of caustic or corrosive agents

· Ingestion of caustic or corrosive agents (lye, dishwasher detergents, alkali or acidic agents) causes acute and chronic inflammatory changes mostly in the distal two thirds of the esophagus

· Whether the ingestion be accidental or intentional the alkali agents penetrate the layers of the esophagus and case severe liquefaction necrosis

· Patients will present with rapid onset of odynophagia, chest pain, vomiting and hematemesis

· If the patient survives, will never recover function in the damaged stenotic zone, bypass may be needed

· Esophageal carcinoma

· Barrett’s esophagus is a premalignant condition occurring following untreated esophageal reflux

· Prognosis is very poor, only 5 years

· Delay of diagnosis is reason for poor prognosis

· Barretts is usually silent

· Once the carcinoma evolves have back pain, chest pain and dysphagia

· Apple core lesion is annular stenotic appearance of tumor that wraps around the esophagus, patient has very small lumen to transmit food or liquids

· If this occurs in the intestine patient will present with chronic constipation

· As soon as patient is symptomatic with colon carcinoma the prognosis is poor

· Different shapes

· Infitrative

· Polypoid

· Ulcerative

· Varicoid

· Annular stenotic (apple core)

Calcification in the abdomen:

Four Patterns:  Concretion, conduit wall calcification, cyst wall calcification, solid mass calcification

· Concretion:
· Form within a hollow structure (tubes or bags)

· Chalk appearance

· Calcium salts fall out of solution, solidify and form a  calcified layer on top of a calcified layer

· Radiographic appearance

· Lucent center with minimal calcification
· Dense calcification with detailed layer

· Smooth or irregular borders

· Examples:

· Gallbladder, urinary tract, diverticulum/appendix, pelvic veins

· Stone in appendix has 100% rupture rate, develop peritonitis

· Gallbladder concretion:

· Most common calcification in the right upper quadrant;  10% of gallbladder stones are visible on the x-ray, 90% are cholesterol and not visible

· 60% of adults in the U.S. have gallstones

· Sonography is 100% sensitive to detection of gallstones (can’t determine the composition); have patient stand up and when stones move this identifies them (rules out tumor)

· Cholelithiasis- stones in gallbladder

· Urinary tract calcification

· 90% of stones in the urinary tract are visible on the x-ray; 10% not visible

· Back pain, flank pain or belly pain with hematuria with stones is urolithiasis until proven otherwise

· CT scan can be utilized to see obstruction or stones

· Kidney will become hydronephrotic (enlarges, stretches capsule causing back pain)

· When stone moves anterior to the hip into the pelvis patient will develop pelvic pain

· Asymptomatic stones occur 7% of the time

· Prevalence of asymptomatic stone exceeds the incidence of spondylolisthesis

· Diverticulum/appendix

· Stone in appendix means rupture is imminent

· These are surgically resected regardless of patient symptamology

· Fecalith

· Appendicolith

· Pelvic vein concretions

· Phleboliths

· Most benign

· Weight of the pelvic viscera cause a clot to occur in a vein which is part of a rich network in collaterals
· Occasionally develop midline phlebolith which is harder to differentiate from urinary stone (go to test is stone protocol CT scan)

· No clinical significance

· Conduit wall calcification

· In a vessel

· Atherosclerosis most common

· Conduit= channel or pipe used for conveying fluids

· Conduits are found in the urinary tract, pancreatic ducts, vas deferens (common in diabetics), fallopian tubes, biliary ducts and blood vessels

· Wall of structure becomes calcified

· Specks along the route of the wall, to parallel or branching tracks and even to ring-like densities when seen en face

· Examples:  most common atherosclerotic plaquing of the abdominal aorta

· Atherosclerotic plaquing:

· After L4 you are in the iliac arteries

· Common

· Cyst wall calcification

· Egg shaped

· Aneurysm

· Radiographic pattern= Curvilinear or arc-like
· The wall of a fluid-filled cyst or hollow organ calcifies

· Diameter of the calcification is greater than that of the normal conduit

· Examples:  aneurysms, gallbladder and cysts found within solid organs

· Porcelain gallbladder- risk of carcinoma

· Congenital mesenteric cysts- look like calcified eggs in the mesentery

· Hydatid cyst- result of infectious process, organism gains entrance and forms a cyst

· Solid mass calcification

· Most diverse pattern of calcification

· Heterogeneous density (varies)

· Dense with irregular margins

· Varied morphology:  Irregularly shaped, curvilinear, flake-like, streaked or speckled calcific opacities within the mass

· Examples: calcified mesenteric lymph nodes (most common and likely calcify as a result of previous infection, ie tuberculosis), benign uterine fibroma (leiomyoma), pelvic teratoma

· Mulberry pattern (popcorn calcification) of calcification or a cyst wall-like appearance

· Seen in benign and malignant processes

· Teratoma- has a 2-5% malignant degeneration
Upper GI Series 

· Anatomy stomach and small intestine:

· Cardia and GE junction- first anatomical segment of the stomach and is denosted where the abdominal part of the esophagus enters the stomach; histologically defined region

· Fundus- dome shaped and directly adjacent to the cardia, projecting superiorly; it is typically air filled and is the portion of the stomach where the gastric bubble is commonly appreciated on upright plain films

· Body- lies inferior to the fundus, extends from the cardiac orifice to level of the incisura angularis
· Antrum- extends from the incisura angularis to the pyloric opening; this is where peptic ulcer disease occurs most commonly due to H. pylori infection
· Pylorus- most distal segment of stomach, consists of a thickened band of circular muscle that forms a sphincter functioning to control the rate of gastric emptying into the duodenum; length of pyloric canal is about 1 cm in adults; characterized histologically by pyloric glands and parietal cells

· Duodenal bulb

· Incisura angularis

· Greater and lesser curvatures

