Radiology I Study Guide

Radiolucent




transparent to x ray, looks black on the plain film b/c x 

ray is able to reach the film

radio opaque




x ray gets blocked and the image appears white

“x” in x ray




originally meant unknown b/c it was believed to be an 

unknown light

burns





initially x rays were unregulated, so many ended up with 

burns, some serious and required amputations

prevent burns




Boston: dentist William Rollins used lead paint to encase 
the tubes and used other devices to keep pts at a distance
approach to viewing



systematically, look @ bones 1st






compare L to R, top to bottom







use compartments on one side to compare to the other 

side

curved images




provide more material that x rays must pass thru, 

therefore image appears more opaque

do we look at the actual picture, 

or the x-ray negative when viewing

the plain film




the negative is the plain film

PA or AP view, which gives BEST

image of HEART



PA view, less distortion/amplification

lat view provides what


depth perception, especially good when combined with 

PA view

Lordotic view




pt in standing, leaning backward







Allows viewing of apecies of lungs







Especially useful to detect TB

Solitary pulm nodules
called what

coin lesions

Present how on x ray



single nodule, no infiltration

Must be how big to be seen on x ray

1cm

Benign appearance is what


smooth, well defined

Malignant appearance is what


larger with irregular borders

Once SPN detected on plain film

do what next




follow with serial CXR







1st yr every 3 mths







2nd yr every 6mths






3rd – 5th yr annually

Determine extent of calcification how
CT scan

Determine bone involvement how

lat view CXR and/or CT, lat view CXR cheaper

Hamartoma




“popcorn” shaped nodule

Echogenic




white image produced with US







Solid organs, fat, stones

Anechoic




black image produced with US







Fluids, cysts

Images seen on CT scan

Black





air, fat: less dense

White





bone: more dense

Benefits of CT scan



slices from 1-5mm thick







May be combined with IV contrast







May be 3 dimensional

CT viewed how



as if looking up thru pts feet

Fluoroscopy




useful to angiography, images appear different







Bone and contrast images are dark







Radiolucent images are light

US air/bone




not adequately visualized b/c most sound waves are 

Deflected

MRI T1 weight



longitudinal relax time

         T2 weight



transverse relax time

BLACK images on MRI T1


compact bone, air, cyst, blood, solid masses

WHITE images on MRI T1


medullary bone, fat, white matter brain/cord
BLACK images on MRI T2


compact bone, air blood

WHITE images on MRI T2


tumors, solid masses, CSF, cyst

Radioisotope scanning


requires radioisotope, Technetium 







Done with bone scan, V/Q scan

Interpretation of chest



remember, bones 1st, ribs, vert. jncts, clavicles, arms, then 

move into pleural spaces between ribs, go side by side

problem with pt rotation on 

plain film




causes shadows

hilar anatomy




L hilum higher than R b/c the heart causes L main 

bronchus to be more horizontal, therefore L pulm arts and 

veins have to up and over it (p. 95, fig 5.7)

things that cz more pronounced 

hilar anatomy




mitral valve stenosis







L to R atrial shunt, ie ASD or PDA







Tumor/mass 







Infection cz lymph nodes to enlarge

Elevate diaphragm



exhalation







Subdiaphragmatic air (perforated viscus, ruptured 

hemidiaphragm)
Lower diaphragm



inhalation







Emphysema







Tension pneumo

Free air under diaphragm


usually due to perforated viscus

V/Q scan




a 2 part exam to evaluate the ventilation (V) and perfusion 

(Q) of the lungs, useful in detecting a PE

1st part Q




IV injection of isotope that “tags” albumin







Dark areas indicate where the albumin gets trapped







Normally the picture will show 2 complete lung shadows







White areas show no perfusion (heart will be white), 

abnormal white areas indicate perfusion deficit

Complete perfusion



then no need to do V scan

Incomplete perfusion



indication for V scan

2nd part V




inhalation of radioactive gas, fills lungs







If both lungs fill completely, then ventilation normal







If both lungs don’t fill completely, then ventilation defect

Compare V and Q



if Q normal, no V necessary







If Q abnormal, then V required

Mismatch V/Q




if Q is normal and V is abnormal, PE indicated






If Q and V are abnormal, further testing is required to r/o 

PE (do angiography)

Gold standard for PE Dx


angiography

Pleural effusion



lungs appear hazy, less radiolucent b/c H2O retention







Kerley B lines apparent







“Bat-wing” appearance







Loss of visibility of hilar structures

Pleural effusion cz by



heart failure, renal failure, heroin OD, inhalation injury, 

burns, fluid overload

Kerley B lines




short, horizontal white linear densities very close to 

peripheral lung margins, near chest wall

represent thick edematous interlobular septa

“Animal” Prof. Podd referred to 

For pleural effusion/edema on CXR

“Bat-wing” appearance

Views for pulm effusion


PA standing compared with lat decubitus, look for fluid 

level changes seen on the lat decubitus views

look for costophrenic blunting

look for upward curve at the chest wall near the 

costophrenic sulcus

pneumothorax




air in the thorax 







standing views good for small pneumo’s, look @ apecies

inspire or expire



expiration best

other views




lat decubitus with involved side up/good side down

tension pneumo



larger pneumo, evident by mediastinal shift, depression of 

ipsilateral hemidiaphragm

elevated hemidiaphragm


may be seen with pt with ruptured hemidiaphragm

Hampton’s Hump



may be seen in cases of pulm infarct







Rounded opacities near the costophrenic sulcus, seen 

above an elevated diaphragm

Westermark’s Sign



decreased pulm vascular markings on CXR in pt with PE

Mediastinum




“disc of structures compressed btwn 2 inflated lungs”

Mediastinum compartments



ant, middle, post

Ant. Mediastinum problems



anterior to heart goiter, thymoma, teratoma, 

Lymphoma

Middle mediastinum 




post to heart esophagus, tracheobronchial tree, 

lymph nodes

Posterior mediastinum 



aneurysms of post aorta, neurofibromas

Causes of mediastinal shift



tension pneumo








Goiter








Mediastinal hematoma








Abscess








Masses







Cysts

Measurement of heart




simple way is cardiothoracic ratio








Measure the distance between the widest point of 

heart on R to the widest point of heart on L

measure from inside the ribs, the widest point on 

the R to the widest point on the L

normal adult heart should be less than ½ the 

distance between the ribs

emphysema 





hyperinflation on CXR








diaphragm low and flat








serrated margins may be seen








lat view provides good demonstration of flat vs. 

domed diaphragm

mechanical obstruction of bowel


distension seen prior to obstruction








may be loss of haustral indentations








large, balloon-like colon PRIOR to obstruction








empty, near invisible colon AFTER obstruction

contrast mediums




air








barium








iodine








IV contrast may be dye or isotope

Position of x ray tube to x ray film


always 90 degrees

Child vs adult, distinguish how


check long bones, look for open growth plates

Air bronchogram




normally bronchus appear white against black 
lungs b/c the bronchi should be more dense 

against the air filled lung
however, bronchi may appear black over a 

consolidated lung b/c now the lung is more dense 

and has less air so it now appears white

