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BACKGROUND: In 1989, echocardiography imaging in low frequency noise- (LFN, ≤500 Hz) –exposed 
workers revealed thickened pericardia in the absence of diastolic dysfunction and with no evidence of 
pre-existing bacterial infections [1]. Beginning in 1992, individuals occupationally-exposed to LFN and 
who were recommended for cardiac surgery through the National Healthcare system, donated (with 
informed consent and Hospital Ethics Committee approval) pericardial fragments for histological and 
ultrastructural studies. 
PURPOSE: To gather real anatomical data that would justify the cardiac dynamics observed in 
echocardiography images.  
APPROACH: To date, 12 fragments have been collected from 3 aircraft technicians, 4 aircraft pilots, 4 
helicopter pilots, 1 truck driver (avg. age 48+9.5 yrs, >10 yrs of occupational exposure to LFN). Scanning 
(SEM) and transmission electron microscopy were used to analyze pericardial fragments, all taken from 
anterior portion of the parietal leaflet.  
RESULTS: Five layers of tissue, instead of three, are present in LFN-exposed pericardia. See Figs 1, 2 
(note that scale is the same). Both fibrosa layers (internal, closer to pericardial sac, and external) consist 
almost entirely of wavy, interwoven collagen bundles. Elongated connective tissue cells with long and 
thin nuclei are present, and in most cases are parallel to the orientation of the collagen bundles. Elastic 
fibers are also present in the split fibrosa layers, and their diameters seem to vary independent of 
relative position to sample cutting.  

 
CONCLUSIONS: The anatomical justification of the echo-dense pericardia is the abnormal growth of 
collagen concurrent with the morphogenesis of a previously inexistent layer of loose tissue.  
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