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Cardiovascular Findings on Chest X-ray

Comment: This material will be presented with the perspective of discovering heart enlargement incidentally upon routine radiographic study of the chest.


If heart enlargement were suspected, evaluation would need to be performed by a specialist.  Views other than the routine PA and lateral would be needed (45( RAO and 60( LAO obliques are routine utilized for heart contour assessment), and other types of study are often needed, which may include fluoroscopy, CT, angiography, ultrasound, nuclear (thallium) scans, and possibly MRI.


A.
normal cardiac size and contours (remember tilted and rotated orientation of heart)



1.
PA view:




2.
lat view:



a.
on left: L ventricle 



a.
at anterior: R pulmonary 



b.
on right: R atrium




outflow above and R ventricle below












b.
at posterior: L atrium above and L 











ventricle below
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1. superior vena cava












2. ascending aorta












3. R atrium












4. inferior vena cava & cardiac fat pad












5. L subclavian V & A, L common carotid A












6. aortic arch ("knob")












7. pulmonary artery












8. L atrium












9. L ventricle


B.
congenital (many) - may be x-ray finding of notching of ribs


C.
heart enlargement (signs as seen only on PA and lateral chest films - see comment above)



1.
general cardiac enlargement




a.
disease that produces a toxic effect on the myocardium and weakens it





- uniform and generalized enlargement




b.
increased workload on heart





- usually single chamber, and when that chamber fails, a second one becomes enlarged; eventually all chambers become enlarged.
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2.
L ventricular enlargement




a.
causes: hypertension, aortic insufficiency, myocardiopathy, and others




b.
PA:





1)
increased length of the L ventricular segment of the L cardiac border





2)
rounding of the L ventricular contour.  This is a downward and leftward enlargement that may cause the cardiac apex to extend below the dome of the diaphragm.
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3.
R ventricular enlargement




a.
causes:
pulmonary diseases, such as anything causing fibrosis (ex: pneumoconioses).







pulmonary hypertension, pulmonary valve stenosis, mitral valve disease.




b.
PA:





1)
early: nothing (R ventricle is anterior and does not compose part of the normal cardiac shadow on PA)





2)
later: increased size of pulmonary trunk, resulting in straightening of convexity of L upper cardiac contour below the aortic knob.




c.
lat:
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1)
Fullness superiorly in the retrosternal space

[image: image8.wmf][image: image9.wmf]


4.
L atrial enlargement




a.
causes: R-L shunts, myocardiopathies, rheumatic mitral valve disease




b.
PA:





1)
early: nothing (L atrium is post. and does not compose part of normal cardiac shadow on PA)





2)
later: projects beyond L ventricle to produce a straightening or localized convexity just below the pulmonary artery and L main bronchus.





3)
even later: may enlarge so much as to be superimposed upon or even extend beyond the right atrium, resulting in a double contour.




c.
lat:





1)
may be seen projecting posteriorly, esp if barium outlines the esophagus
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5.
R atrial enlargement




a.
causes: atrial septal defect, tricuspid stenosis and insufficiency, 






& R ventricular failure.




b.
PA:
-enlargement of lower R heart border, with increased convexity






-may be elevated R hemidiaphragm due to liver enlargement

 


D.
hypertensive cardiovascular disease



1)
general arteriosclerotic (ischemic) disease




- aorta shows dilatation and elongation, 




  often with calcific plaques.



2)
coronary artery occlusion




a.
common to see pulmonary edema soon after myocardial infarction.




b.
alveolar edema that persists indicates a poor prognosis.




c.
persistent interstitial edema is slightly less ominous.




d.
marked cardiomegaly is usually a grave prognostic sign.



3)
ventricular aneurysm





localized weakening of the cardiac muscle, usually the result of an infarct.


E.
congestive failure



1.
usually generalized heart enlargement, esp transverse diameter.



2.
pulmonary congestion and edema




a.
dilatation of pulmonary veins: accentuation of vascular markings




b.
vessels, both As and Vs, in the upper zones are more prominent than at the bases.




c.
individual vessels often appear blurred = perivascular edema




d.
interstitial markings become increasingly prominent due to fluid accumulation: Kerley's B and perhaps Kerley's A lines




e.
small amounts of pleural effusion obliterate costophrenic sulci and extend into the interlobar fissures.




f.
L ventricular failure: bilateral parahilar and basal density, diffuse or patchy, due to alveolar edema.




g.
R ventricular failure: blood accumulates on venous side of circulation; therefore, dependent edema and visceral edema are more common than pulmonary edema, and lungs may be relatively clear.


F.
cor pulmonale



1.
causes: R heart failure due to back-pressure from any pulmonary condition that causes increased pressure in the pulmonary circulation.  Emphysema is the most common.  Also pulmonary artery disease, pneumoconioses, chronic lung diseases such as bronchiectasis and TB, even kyphoscoliosis or thoracoplasty.



2.
x-ray findings:




a.
heart probably not enlarged, often "hanging drop" heart (vertical, small and round).




b.
prominence of pulmonary artery segment.




c.
increased prominence of hilar arteries bilaterally.




d.
discrepancy between enlarged proximal pulmonary arteries and normal or smaller midzone and peripheral arteries, sometimes a rapid and striking difference.




e.
emphysema usually seen.




f.
possibly enough R ventricular enlargement to decrease the retrosternal space on lateral view.


G.
cardiomyopathies (infectious myocarditis, anemia, alcoholism), thyroid disease



-
usually result in generalized cardiac enlargement


H.
connective tissue diseases



-
may result in pericardial effusion, esp rheumatoid.


I.
tumors



-
both benign and malignant primary tumors (rare) and metastatic tumors are possible.


J.
aortic aneurysms



1.
far more common in distal descending aorta, usually arteriosclerotic in origin.




a.
localized cylindrical or saccular enlargement >3.8cm.




b.
differentiate from simple dilatation, which is very common in the elderly.



2.
proximal aorta: syphilis, Marfan's, CT diseases, mycotic, trauma.


K.
pericardial effusion



1.
accumulation of fluid within pericardium.



2.
most common is hemorrhage due to trauma.



3.
pericardium is inelastic, so fluid may compress heart enough to alter function "cardiac tamponade."



4.
produces increase in size of heart shadow that may be hard to differentiate from true cardiac enlargement.



5.
usually shapeless, obliterating normal cardiovascular segment angles, with more increase inferiorly and transversely.



6.
detection is best by ultrasound.  Fluoroscopy, CT, and nuclear scans may be of use.
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