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ABSTRACT 

This study invest igated morpholog ical effects of d iagnostic pulsed Doppler  

u ltrasound on adult and feta l  rat lungs f rom 1 6 to 22 days gestat ion.  A c l in ica l  

u ltrasound m achine with two types of focused transducers ( 3 . 5  MHz,  5 M Hz) was used 

w ith an adjustment for an experimental animal as smal l  as a rat. Three levels of 

exposure were represented by a mechanical index (M I) of 0.5 ,  0 .6 and 1 .0. Subpleural  

m ultifocal i ntra-alveolar haemorrhage was found to a s ignif i cant degree in exposed 

adult rat lung and less s ign if icantly in fetal lung . The threshold for adult lung 

haemorrhage was considered to be between M l  0.5 and 0 .6. 

Fetal l ungs were mi croscopical ly i nvestigated by sectioning through the whole  

fetal body, which faci l itated the d iscovery of haem orrhage at  other sites . The 

percentage of exposed fetuses with haemorrhage is sig n ificant . 

A threshold for fetal  haemorrhage could not be determined because a 

s ignif i cant var iation due to age within each exposure group affected the results. The 

o ldest 2 1  and 22 day o ld  fetuses had no lung haemorrhage or signif icant non- lung 

haemorrhage .  The r isk for haemorrhage at a l l  three exposure levels is  m ore than double 

that of non exposed fetuses .  Fetuses with lung in  the canal icu lar  stage of development 

( 1 8- 1 9 day)  showed the greatest degree of lung haemorrhage.  

Fol lowing laparotom y  of  the dam to achieve a precise and uniform exposure, a 

smal l  number of fetuses with in  each exposure group was exposed d i rectly .  There was 

no higher degree of haemorrhage in these fetuses than in others ind i rectly exposed 

through the dam's abdomina l  wal l .  

The fetal age dependency of fetal l ung haemorrhage found in this study adds 

complexity to the issue of adult and fetal lung sensitivity to u ltrasound and to the 

question of the pathophysio logical ro le of cavitation i n  the presence of a i r .  In addit ion,  

our result in 2 1 -2 2  day fetuses does not support the hypothesis that fetal  haemorrhage 

is associated with deve lop ing bone . 

The results in this stu d y  were ach ieved using conditions commonly  used 

in echocard iography and o bstetri cal u ltrasound examinations. Therefore, caut ion i s  

suggested i n  the medical use  of u ltrasound.  
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