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*** Disclaimer: Due to technical difficulties during the lecture, the tape recorder was accidentally  unplugged half way through the lecture.  Scribe was completed from back-up tape. ***

Announcements: 

1.  There will be a review session after the Cross-Section and CT scan review at 4:00 today.  Topics to be covered which were submitted except the topics concerning Embryo, which Dr. Beale will go over on Friday after the 2 o’clock lecture (if he’s here).

Guest Speaker: Dr. Cynthia Jumper, from department of Internal Medicine.  She is a pulmonologist.

I.  Introduction:  “I am here to teach you why you have to learn the anatomy and physiology.   Sit back, I am not teaching any new anatomy, I am going to teach you how to apply what you have already learned and the importance of having learned it.”

II. Chest X-Rays:

A.  Regardless of what specialty you go into you are going to have to know how to read a chest X-Ray.  Dr.  Jumper     recommends Internal Medicine as the way to go ( .

B.  Looking at X-Rays and reading X-Rays is looking for differences between densities.  (Showed an X-ray of a test tube with a chunk of metal at the bottom, with a layer of water and then oil on top.  Could see the differences in densities by the shades of gray between the materials.)  The most dense object (metal) appears white, and then as the density decreases, (ie: water(oil(air) the shades of gray become more dark.  Just looking at the gradations in X-Rays.


C.  The normal chest X-Ray: [Moore pg. 158, Fig 1.66 B]



1. Provides a basis of understanding of the anatomy.



2. Chest X-Rays are shot posterior to anterior (PA), with the patient’s chest against the film.



3. X-ray source is 6 ft away from patient.

4. Patient raises arms to the sides to pull the scapula out of the way.  (Scribe’s note: Imagine giving a bear hug to a burly person.  Arms go up and to the sides.)  Want to see Thorax structures, not the scapula.



5. Have patient stand up straight to make sure that all the structures appear at the right thickness and postion.



6. X-Ray is positioned so that you are looking face to face with the patient (Pt’s left is on your right). 

7. Make sure that you are reading the right patient’s film.  Errors in filing do occur.  (Dr. Jumper speaks from experience).  Also check date to ensure you have the proper film.



8. Look at old X-Rays if possible for comparison.

9. Go through the X-Ray in a sequence, look at what interests you most, last.  This ensures that you don’t miss something else important on the film (ie. a broken bone when you’re looking for lung problems)


a.  Dr. Jumper’s suggested sequence for looking at an X-Ray:





i. Look first at the bones.  






(a) Clavicle






(b) Scapula






 ©  Humerus (if visible in X-Ray)






(d) Ribs (match them up on each side of vertebrae)






(e) Vertebrae (in some X-rays it is possible to see the outline)





ii. Look at the soft tissue






(a)May find knife blades or other items that were forgotten about.

(b) May find air in the tissues of the neck.  This is due to a puncture of the lung.  Air escaped from lung and dissected throught the tissues.  Not always detected by patent of by doctor by physical exam.

©  Look at diaphragm.  Higher on right than left due to liver pressing up on right and heart pressing down on left.







(1) Gastric bubble should be visible on left below the diaphragm.

(d) Look at the mediastinum.

(1) Find trachea.  Filled with air, so it is less dense then surrounding tissues.  Appears  slightly darker.  Follow to the carina (bifurcation of trachea).  The carina is a good landmark







(2) Find superior vena cava on the right.







(3) Find aortic arch.







(4) Find the hilum (clump of vascular structures, including pulmonary trunk)

(e) Remember:







(1) Heart sits on the left diaphragm.







(2) Diaphragms are nice and curved (Remember this when we see abnormal diaphragms.)


D. Lateral Chest Film [Moore pg. 158, Figure 1.66, D]



1. Shot sideways.



2. Look at the sternum.

3. Find the retrosternal space, air found behind the sternum.  Should not be a lot of air.  In patients with an obstructed ventilatory defect (asthma or emphysema), this holds much more air.  



4.  See the diaphragms.  Notice the right side is higher than the left.  Noticable due to the differences in shading.  




a. Follow right diaphragm from anterior chest to the posterior

b. Follow left diaphragm half way, can’t see the rest of the way to anterior b/c of the heart sitting on the diaphragm.  Both are muscle, and no clear distinction can be made between them.  




c. Look at the vertebral bodies.  

i. In older patients, they can have osteoporosis and can get compression fractures of the vertebral bodies.





ii. Fractures can be measured by looking at the lateral chest films.




d. Look at the trachea, can visualize because it’s dark and air filled.




e. See heart.




f. See ascending aorta, descending aorta, and aortic arch.




g. See the openings to the openings to the Left and Right bronchus.




h. See the superior vena cava.




i. See some of the scapula in the back.

j. Look at the diaphragms, and see how nice and curved they are.  Again note the small amount of retrosternal space.  


E. Importance of Standardizing the Tests

1. Don’t take test results on blind faith.  There must be a quality control.

2. Showed two X-rays of same patient, one on inspiration and one on expiration.   Inspiration film showed entire thorax, expiration only showed the anterior portion clearly.   Lungs are stretched out to show the lung tissue on inspiration, but on expiration, lungs are condensed.

a. Diaphragm drops below the 9th-10th rib on inspiration.

b. Control on Chest X-Rays is to make sure the patient is at inspiration when X-ray is taken.  Have patient take a big breath and hold it.

3. If tests are not taken under right conditions, misdiagnois can occur.

4. Always ask:

a. What am I going to do with the results of this test?

b. What am I going to do if it is positive?

c. What am I going to do if it is abnormal?

d. What am I going to do if it is normal?

5. When you get the X-ray and think it is abnormal, ask:

a. Is this person diseased? 

b. Or was quality of the test not what you would have liked?

6. If the test was not what you expected, then try and figure out why.

a. Question the conditions of the test.

b. Example of serial blood draws 

i. The levels of one draw seem really abnormal, investigation shows that draw was taken from an  IV port,  so the dilution of measurements is explained by that information.

F. Abnormal X-rays.


*** Scribe’s note: The diagrams shown were on projector slides, and Dr. Jumper did not have any originals for us to copy.  I will describe the conditions the best I can. ***



1. Abnormal Clavicle.  Appears to be broken, but is just turned at a bad angle. This is due to poor quality control of the tests.  Patient at a different position, but nothing actually wrong with the clavicle.

***At this point the power to the slide projector went out.  Dr. Jumper welcomed us to Texas Tech and Lubbock.  She is a 

Tech alumni, and she is married to Dr. Norman, also on the faculty here at Tech.***



2.  Abnormal Clavicle.  See the healing fracture in the clavicle.



3.  Pectus.  Abnormal Sternum, sunken into chest.  

a. Fairly common congenital abnormality

b. Problematic if it is they are having shortness of breath and is distorting the anatomy too much.  

c. May need surgical repair if severely abnormal



4. Kyphosis.  Hunchback.

a. Indicator of osteoporosis in the elderly.

b. May have gotten film for other reasons, but should begin to treat for osteoporosis.



5.  Mild Scoliosis

a. Slight curvature of the spine

b. Will not harm pulmonary status


6. Severe scoliosis.  Can cause pulmonary and cardiovascular problems.


7. Can also use ultrasound to help differentiate between structures, when the X-ray can’t tell you.


8. Nodual Thyroid.  

a. Swelling of the superior mediastinum.  (Scribe’s Note:  Thyroid is not normally in the mediastinum, but the thymus is.  Swollen thyroid may extend into mediastinum.)



9. Loop of bowel is under the right diaphragm, appears as air.  See the haustra markings of the bowl.

a. Normal variant.

b. Loop of the bowl gets up over the liver between the liver and the diaphragm.



10. Free Air under the diaphragm.  No haustra  markings.

a. A hollow organ of abdomen has been perforated, either by ulcer or trauma.

b. If coupled with abdominal pain, this is a surgical emergency.  Bacteria can escape from viscera and infects the abdomen.

c. Shows on upright chest X-ray, b/c it shows the highest point in the abdomen, under the diaphragms.


G.  CT Scans [Moore pg. 162, Fig. 1.70]



1. Cross Sectional Anatomy is important to know where to put devices into the chest.



2. Normal CT Scan.

a. Patient is laying on back.

b. See vertebral bodies.

c. See spinal cord.

d. See sternum.

e. See Ribs.

f. Bones are calcified, so they show up as white.  Air is black.  Other tissues vary between the two contrasts.  

g. Below Aortic Arch.

h. Can see both the ascending aorta and decending aorta.

i. Can see the pulmonary artery [Scribe’s Note: Rest does not correspond with the CAT scan image in Moore – scans are at different levels]

j. See Superior Vena Cava.

k. See a Pulmonary vein.

l. See the carina.  {Scribe’s Note:  Again, doesn’t correspond with Moore – see previous note]

m. See the esophagus, small lumen, with air in middle.



3.  Abnormal CT Scans




a. Cancer of the Esophagus.  

i. Extra tissue surrounds the esophagus (tumor).

ii. Done with dye in the blood vessels to ensure the tissue is not an abnormal vessel.  This dye appears white on CT scan.

iii. Alternative method to look at this part of the esophagus is with barium swallows.

iv. Able to see the lining of the esophagus.

v. Notice any extra growth inside of the lumen.

vi. Treatment for this person decreased the tissue mass.

vii. Make sure and look at all structures in the chest, as outlined in normal CT scan 




b. Pulmonary embolism.

i.        Dye was injected into blood vessels, no artery going to the right lung.  Caused by a blood clot.

ii. Not test of choice to find an embolus, but may see if doing a test for other reasons.

iii. Use a pulmonary angiogram to confirm.  

iv. Inject dye into the subclavian vein.

v.          See the path of the dye and look to see if all vessels fill.

vi. Doesn’t enter into the right lower lung.

vii. CT scan slices are thick, and you might miss other smaller pulmonary emboli on a CT scan. 


H.  Knowing the anatomy of the thorax will help you know the depths of  structures in the X-ray.  

1.  A shared border between two structures at the same depth within the thorax will be blurred.  If one is posterior or anterior to the other, border will be discernable.


I.   Lung Cancer



1. Travels by lymphatics (“Lymph nodes in the chest will drive a sane person insane.” ()



2. Stage by tumor size, location, lymph nodes and metatsis.



3. Need to know node size and approximate location to be able to notice abnormalities on the CAT scan.



4. Lots of different lymph nodes in the thorax, can be classified by different methods.



5. Different stages of lung cancer are treated differently and have different prognosis.


J. Mammogram, Normal vs. Abnormal [Moore pg. 78]

1. Breast cancers will sometimes appear calcified, or white.

2. Most breast cancers found in upper outer quadrant


K.  Breasts



1. Breast tissue can be dense.



2. If a breast is removed by mastectomy, the lungs will appear clearer on side of operation.




a.  This is due to absence of tissue covering lung.

3. If doctor knows about mastectomy due to breast cancer in past, look for possible lung metastases if patient is coming to the doctor with problems with shortness of breath.


L. Central Line



1. Put in when IV sites are no longer available.


2. They may go in the subclavian vein, internal jugular vein, or femoral vein.

3. Can’t see any of these superficially, so have to have a knowledge of the anatomy to know where to look for them and where to stick for them

4. X-Ray of a misplaced central line.

a. Went into the subclavian artery instead.  Can see the central line going down through the vessel and into the left ventricle.  Never crossed the midline – subclavian vein central line should cross midline.

c.  Can’t always tell the difference between veins and arteries when the patient is ill.  Pressures are low, and blood maybe super saturated due to oxygen treatment, so can’t look for blood flow or blood color differences.

d.  May sever a vessel , enter the wrong vessel, or puncture a lung while putting one in.  


e.     Have to worry about infection, bleeding, perforating arteries and veins, or puncturing a lung when  putting a central line in.  Must explain this to patient and family before procedure is done.


M.  Right diaphragm much higher than left.



1.  May be caused by fluid in the right.



2.   May be a paralyzed hemidiaphragm.  



3. Diaphragm controlled by phrenic nerve – problems may occur at roots or in mediastinum. 

4. Phrenic nerve on the left (opposite from x-ray shown) side may be damaged during bypass surgery.  Nerve is stunned or stretched during surgery.  

5. Can verify this paralysis with fluoroscopy (real-time x-ray), looking at inspiration and expiration.

6. If other problems are present in the pulmonary system, this is a bad thing, because this may cause loss of  half of pulmonary reserve.


7. Take lateral chest X-ray to see other possible causes.


N.  Silhouette Sign

1. If you x-ray two bones that are really close together, but can’t differentiate between the two.  A normally visible  structure can be obliterated due to a neighboring structure of same density.


2. Something is abnormal in left chest.




a.  Can see the descending aorta.


b.  That is located in the posterior chest.  


c.  Means that mass is in anterior chest.


d.  Take lateral film to take another look




e.  Could be an aneurysm of the aorta.  See commonly in two cases. 





i.  Patient has tertiary syphilis





ii.Patient has Marfan Syndrome



3.  Something is abnormal in right chest




a.  Can still see right side of heart.




b.  Heart in anterior of chest.


c.  Take lateral view.


d.  Can see now that problem is pneumonia is in the superior sub-segment of lower right lobe.


4.  Something abnormal is in the left chest.

       
a.  Can’t see descending aorta
.


b.  Pneumonia is in posterior of the lung by descending aorta. 


c.  X-ray can’t differentiate between blood and pus.  Both have similar consistencies.


O.  Schwannoma in left lung.



1.  Initially see a round growth on left side on a x-ray – outgrowth of Schwann cells 



2.  Take an MRI to investigate.


P.  Emphysema



1.  Large retrosternal space


2.  Completely black areas where there are holes in the lungs.  Holes are called boluses. 


3.  Pleura generally maintain their shape.


4.  Individual will have a barrel chest




a.  A slow stretching of the anatomy that occurs to deal with the large amount of trapped air.


b.  Occurs over a long period of time.

GOOD LUCK STUDYING TO EVERYONE !!

