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OBJECTIVE. The study was designed to compare helical CT with varying pitch and 
reconstruction intervals and conventional C T  for revealing pulmonary nodules in a model 
that simulates respiratory motion in children. 

MATERIALS AND METHODS. CT scans were obtalned In an exper~mental model 
with one notlule ( 3  or 10 mm) in each scan. One-second scans were obtained at rates of 10, 
20, and 30 rt:spirations per minute using conventional CT w ~ t h  4-mm collimation and table 
incrementation and helical CT with 4-mm collimation and either 4-rnm/<ec (pitch I . I )  or 

8-mmlsec (pitch, 2: 1)  table speed. Reconstructions were at 1 -, 2-, and 4-mm intervals for 
scms obtained using 4-mmdsec table speed and at 1- and 4 - n ~ m  intervals for scans obtained 
using 8-mm'sec table speed. Images were independently reviewed by three radiologists 
who estimated the number of nodules on each image. 

RESULTS. Ghosting (depiction of more than one nodule in a study) was seen in 79%, 
80%, and 75% of helical CT scans obtained with a 1: 1 pitch using I - .  2.. and 4-mm recon- 
struction intervals, respectively. By comparison, ghosting was seen in only 54% and 58% 
of helical C?' scans with a ?:I pitch using I-rnm reconstruction intervals and 4-mm recon- 
struction intervals, respectively. and in 56% of conventional CT scans ( p  i .0001). A sin- 
glt: nodule was detected on all other scans, and at least one nodule was seen on all scans. 

CONCLIJSION. Ghosting of nodules is common in this model. Ghosting was seen 
less often on conventional scans and helical scans with 2:l pitch than it was on helical 
scans with I 1 pitch. Nonetheless, ghosting was seen on more than 50% of all scans with 
each technique. 

revious studies of chest CT in 
adults have shown better detec- 
tii~n of pulmonary nodules 

with helical CT than with conventional CT 
[I ,  21. In addl tion to increasing detection of 
nodules, helic:al CT has led to identification 
of more small nodules (50.5 cm) [I]. The 
improved de~ertinn nf p111mon:iry nntl~~lrs  
with helical (IT results from scanning dur- 
ing a single breath-hold, eliminating the 
misregistraticln between contiguous slices 
that can occur with conventional CT. 

Detection of nodules and diagnostic confi- 
dence are also increased by overlapping 
reconstructions from the helical data set [31. 

Unlike atlults, many children cannot 
cooperate wilh commands to suspend respi- 
ration, so c h s t  CT exa~n~nations on chil- 

dren approximately 6 years old or less are 
typically performed during normal quiet respi- 
ration. As a result, slice misregistration mi-  
facts can occur, even with helical CT 
examinations. Techniques have been described 
for performing chest CT with respiratory gat- 
ing, but these ~nethtds are not routinely avail- 
able for clinic:~l use /4. 51. Even ultrafast CT 
scans are unable to completely eliminate respi- 
ratory motion [6] .  Although bronchiectasis 
and duplication of fissures have been 
described as anifacts resulting I ~ U I I I  tcspila- 

tory motion. the effects of respiratory motion 
on detection of pulmonary nodules have not 
been investigated to our knowledge [7.8]. The 
purposes of this study are to compare how 
well helical and conventional CT reveal pui- 
monary nodules in a model designed to simu- 
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