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Chest Radiology

Dr. Peterson started off by saying this was the most important class for the chest because you need to have your search pattern down pat.  So for those of you that missed it make sure you go to the labs!

There are notes attached that consist of all notes for Chest (some student of hers from England mad it up), I might repeat some in here but its just so that you all know what was emphasized and taught, allright?

We are now learning chest radiology for the next 6 weeks and then 6 weeks or so of abdomen radiology.  We have two quizzes left one at the end of module 7 and one at the end of module 9.  The one in module 9 is absolutely comprehensive!!!  Know everything for this.  She says everything is fair game and it really prepares you for clinic.

We are not learning chest in as much detail because we do not do as many chest films (in fact in Ontario the only time you can do them is to ‘rule out a rib fracture’).  Search pattern in the most important thing to remember – and it not the ABC’S anymore.

For groups with 8 o’clock labs – don’t think you can show up at 8:25 – not going to work.  And as usual go to your own time or make a switch.

2 books to get:

Chest x-ray made easy. Churchill Livingstone. 1997

Abdominal x-rays made easy.  Churchill Livingstone. 1997

They are good, well written, short and concise. 

VIEWS:

PA:
Why is PA better for chest?  Because the heart is closer to the film, therefore there is less magnification.  
PA chest is the most common chest view taken.  The radiation dose is equal to about a 6 hour plane flight.  Dr. P really wanted to hammer home the point that a spine x-ray gives more radiation than a 6 hour flight.  The 6 hour plane flight is only to be compared to CHEST radiographs.

The PA view can be considered a complete series on its own.

Patient position – Have the patient close to the film, hands on hips, shoulders rolled forward, and take a deep breathe.  Really make sure the shoulders are rolled forward as much as you can to get the scapula off the lung field view.  Don’t hallucinate shoulder dislocations because of this.

The only time that an AP chest film is done is in the intensive care unit.

LEFT LATERAL:
Why the left side?  Because the heart is more on the left.

Reading a Chest Film Chest Made Easy (c)p.1-17

#1)  CHECK QUALITY:

· Deep breath?  Did the patient take a deep breathe?  Look at the diaphragm in relation to the post aspect of the ribs (book says ant – either is ok).  Count down to the 10th rib.  At full inspiration the dome of the diaphragm should be at or below rib 10.   Or maybe the patient cannot take a deep breath?  Take into account obesity, pregnancy, or severe ab pain, broken rib…Poor inspiration can make the heart look larger and make the trachea look like it deviated to the right.
· Rotation?  Compare the medial clavicles (ant. structure) to the spinous processes  (post structure) that fall between them.  The medial end of the clavicles should be an equal distance from the spinous process.  If one clavicle is nearer than the other the patient is rotated and the lung on that side will appear whiter.
· Penetration?  Look to see that there are enough shades of gray.  Look at the lower part of the cardiac shadow,  you should barely be able to see the disc spaces.  If you can see them then the dose was too high (overpenetrated) and you may miss low-density lesions.  If you can’t see them at all the dose was a little low(under penetrated) and the lung fields will appear falsely white.  When comparing x-rays it is important to check that the level of penetration is similar. 
· Entire Thorax?  Make sure the entire thorax is on the film – look for those lung apices!
Film Quality:  Chest x-rays are a high KvP technique.  A high KvP does not increase the radiation dose.  Chest x-rays also have a low mAs (which controls level of radiation).  An increased KvP will cause a decrease in contrast and vice versa.  You want your chest films to have lots of shades of gray.  If the film is too white this means that there is too high of contrast and the KvP is too low.

#2)  SEARCH PATTERN ***
This is the order that Dr. P follows, if you want to use another that’s ok, just don’t forget anything!  Remember you look at the film as if the patient is facing towards you.  So your left is the patients right…

PA:

· Start with the Right cardiophrenic angle follow the right mediastinum up then down the left mediastinum to the Left Cardiophrenic angle.  Look at the following structures along the way.
· Costophrenic angles  Both the right and left should be well defined sharp angles.  Pleural effusions/thickenings can collect here.  
· Right heart border (right atrium) should not extend more that > 1/3 the distance of the right hemidiaphragm.
· Right hilus (primary bronchi, pulmonary artery and veins, lymph nodes)  The right is always lower than the left. (It should never be higher)  There is no normal size of hilus, you just need to get a feel for the relationship between the hilus and heart size.
· SVC (superior vena cava) or ascending aorta.  If it is more curved its probably the ascending aorta if it is straighter it is probably the SVC.
· Trachea.  Check that it is midline.  It normally deviates to the right at the level of the right aortic knob.  
· Coming down the left mediastinum you will see 3 bumps/mogels.
· 1-aortic knob/arch

· 2-Pulmonary trunk/conus at the level of the left hilus
· 3-Left border of heart/Left ventricle  It should not extend > 1/2 the distance of the left hemidiaphragm.  Do not apply any of these measurement to a spine film.
· Now move on to going up the Left Lateral Chest Wall.   Look for any pleural thickening (you should not normally see any).  Sometimes you may see some a little higher up in the elderly.  Then move across and come down the Right Lateral Chest Wall checking for pleural thickening.

· LUNGS:  Compare the lungs side to side, intercostal space by intercostal space (as if you were taking a piece of paper and slowly moving it down the film).  They should be about equal transradiancy, however near the right heart border may normally be more opaque due to more blood vessels and structures there.  One of the first signs of lung disease is loss of volume of the lungs and so you need to determinw whether either of the lung fields are smaller than they should be.  This is difficult since the presence of the heart make the left lung field smaller.  Look for any discrete or generalized shadows.  Remember that abnormalities in the lung field can represent pathology from other structures.
· Lung Periphery:  
· Left hemidiaphragm  The left diaphragm is normally lower than the right because of the heart pushing it down (anatomists say it is due to the liver on the left, but… in the condition situs inversus (organs reversed sides- liver on left)  the left diaphragm is still lower)
· Magenblase normally within 1cm of the top of the diaphragm.  This is gas in the stomach, you will see an air-fluid level.  We care about this because inoculated fluid can cause this distance to be increased.
· Left lateral costophrenic angle (sharp)
· Left Lateral thorax (should see no pleura except at apices)
· Left and Right lung apices (should be concave inferiorly)  This is the lung region above the clavicles.
· Companion stripes of both clavicles.  Right lateral thorax (no pleura)
· Right lateral costophrenic angle (sharp)
· Right hemi-diaphragm (should be one rib higher than left because of the heart)
· Soft Tissues.  Look at breast shadows, neck, etc…  Breast shadows can sometimes be a problem with large breasted woman when you are trying to look at the lungs.
· Bones.  

· Costocartilages.  The first costocartilage is often the first to calcify, this is normal.  
· The clavicles are normally more lucent medially
· Check all ribs – anterior and posterior.
· Check all bones!!
· Infra-diaphragmatic structures.  Don’t forget to look in all corners of the film!
Extras:  
Blood vessels viewed end on will look smooth and round. 

Some patients may actually be too large for the film size and you may need to do an extra spot view. 

Nipple Shadows:  Seriously!!  How do we know this is what it is?  Well they are bilaterally symmetrical.  They can look like coin lesions in the lung.  Sometimes little metallic bee bees are actually put on over the nipple and the film is retaken.

Left Lateral Chest:

Patient is positioned with arms overhead (note that this does not mean arms straight out in front).  You can actually see the spine quite well on the lateral chest view.

Start on the left side of the film (the side of the patients chest).  You will go up and down in vertical stripes towards the right side of the film.

· Check the soft tissues of the chest wall.  
· Look for any major or minor fissures.

· Sternum.  Should not see any pleura.  

· The retrosternal space should be clear.

· Heart.  The right ventricle makes up the anterior part of the heart and touches the sternum.  The Left atrium makes up the posterior part of the heart.  
· Identify trachea, hila, main bronchi, and aorta (ascending, arch and descending).  You will not see much of the aorta in younger people because it has less plaque in it.
· Spine and axillary border of scapula.  The vertebral bodies become more lucent inferiorly (check one by one).  This is because there are more structures superiorly.
· The retrocardiac space should be clear and lucent.
· Posterior costo-phrenic angles.  Should be sharp.  It is the deepest place in the thorax.
· Two hemi-diaphragms.  Silhouette sign obscures the left hemidiaphragm under the heart.  Therefore we only see the right hemi-diaphragm anteriorly/all the way to the chest wall.  The Left is shadowed by the heart and therefore seems to disappear when it reaches the post border of the heart.
· Ribs.  You should see two sets.  Those ribs projected most posteriorly are furthest from the film.  Check all ribs along their entire length.
· Soft tissues.  
Expiration film:
· There are only two clinical scenarios where this is purposely done and it is still only done after an inspiration film has been done.  Most expiration films done are accidental or due to pain.

1. Subtle pneumothorax

2. Air trapping (ie. inhalation of foreign body)

Apical Lordotic View:

This is the only view that is done AP.  The patient leans their upper body backwards and the beam is angled cephalad.  This view is done to better visualize the lung apices.

Kids:
You may have to do an AP view with kids just due to compliance reasons.  The parent can help hold them in position this way.  Just remember that if they are done AP the heart will look bigger.

Thymic Sail Sign (sp?)
Dr.P said that this seemed to be the only thing that past students (before she came to teach) learnt from CMCC and she says its pretty much useless, we will never see it, but she feels it is now tradition to teach it.  Don’t worry she won’t test us on it.

What is it?  It is a big thymus that you see in newborns and it goes away soon after.

Pectus Excavatum:  A caved in sternum.  Usually insignificant (besides cosmetic issues).  However, if it is severe it can compress the heart.  This will cause the heart to be pushed more towards the left, cause the angle of the ribs to change, and increase the density next to the right side of the heart.

Azygous Fissure:
Occurs in about 1/200 people.

It is an extra lobe in the lung and is of no clinical significance.

It is always on the right.

You may be able to see it on your C-spine films.

Don’t forget to read the extra notes in the package.  It is very good.  And remember that it consists of the notes for the entire chest film section.a

