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 Currently, more than 63% of articles 
submitted to  Radiology  are from out-
side of the United States. When authors 
are non-English speakers, review and ed-
iting of these articles is often diffi cult 
because the authors’ meaning can be ob-
scured by issues of language and seman-
tics. We try to address the scientifi c 
content to the best of our ability. During 
the revision process, when we suggest 
changes in the manuscript, we track 
changes in written documents and ask 
authors to ensure that their meaning has 
been maintained. In the case of the 
article “Biliary Atresia: Color Doppler 
US Findings in Neonates and Infants,” 
two main issues arose that Dr Krishna 
and colleagues mention in their letter, at 
least one of which was not recognized by 
the authors as changing their intended 
meaning, likely due to problems with 
translation from English to their native 
language. 

 This letter raises several important 
issues for our authors. 

 First, we encourage authors submit-
ting works to  Radiology  who are nonna-
tive English speakers to have someone 
familiar with their work who is a native 
English speaker carefully check their fi -
nal draft and revisions. Second, all au-
thors should carefully check revisions 
suggested by the editor and copy editors 
for accuracy. Third, we encourage our 
readers to let us know of any errors in 
Letters to the Editor so that corrections 
can be appropriately addressed.   
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 Editor: 
 McCollough and colleagues, in their 
recent editorial in the May 2011 issue of 
 Radiology  ( 1 ), have dismissed volume 
computed tomography (CT) dose index 
(CTDI vol ) and dose-length product (DLP) 
as useful measures of patient radiation 
dose, arguing that they do not measure 
the dose the patient absorbs. However, 
these indexes quantify the radiation 
dose to which a patient is exposed and 
thus dictate the dose absorbed by the 
patient. Although absorbed doses vary 
by patient size, they are primarily deter-
mined by the doses that come out of the 
machine and the region imaged. These 
types of readily available and controlla-
ble measures are critically needed to 
understand and improve the safety of 
imaging. Although these measures may 
vary by as much as twofold across patient 
size for the same type of examination to 
get images of similar quality, we found 
10- to 100-fold differences in DLP for 
CT scans obtained for the same clinical 
indication among thousands of exami-
nations we have reviewed, refl ecting far 
more variation than could possibly occur 
owing to patient size. In fact, after account-
ing for patient weight and body mass 
index, a profound—and unacceptable—
variation in these measures remained. 
Most of the variation in dose is due to 
variation in the adoption of multiphase 
protocols, larger scanning regions, or 
higher dose settings without awareness of 
the resulting dose burden these choices 
create. Thus, without even considering 
patient weight, we could greatly improve 
how we are conducting CT simply by 
assessing CTDI vol  and DLP. 

 The authors also dismiss the use of 
effective dose ( 1 ), which can be calcu-
lated from DLP by using age- and sex-
specifi c conversion factors, or more com-
plicated methods that take into account 
patient size, arguing that it is too impre-
cise. Effective dose is a useful measure 
for identifying patients who receive un-
necessarily high doses, tracking doses 
over time, and assessing facility perfor-
mance and is easy to understand be-
cause it puts doses from scans of differ-

ent body regions on an equitable scale. 
Furthermore, it is a useful measure for 
epidemiologic studies, where standard 
statistical methods exist for analyzing 
imprecise variables and can account for 
effect modifi cation according to patient 
size, sex, and region imaged. 

 No measurement we use in medicine 
or research is perfect. The important 
question is whether a particular mea-
surement is useful given its limitations. 
In this case, the answer is a resounding 
yes. CTDI vol , DLP, and effective dose are 
excellent measures of radiation dose from 
CT and could be used immediately to 
improve the safety of CT by identifying 
when doses may be higher than necessary 
and standardizing how we conduct CT 
examinations.     
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 We respectfully disagree with the asser-
tion by Drs Smith-Bindman and Miglioretti 
that we have dismissed CTDI vol  and DLP 
as useful tools; they are incredibly valu-
able measures of scanner output and the 
fi rst-line tools for dose management in 
CT ( 1 ). They are not, however, measures 
of patient dose. The quantities used to 
describe amounts of radiation are all 
precisely defi ned in international stan-
dards ( 2 – 4 ), as are quantities used to 
refl ect risk ( 3 , 5 ). In CT, these are all 
related to scanner output and, hence, 
correlated with CTDI vol . However, each 
is fundamentally different. The use of 
precisely defi ned quantities in a manner 
that is inconsistent with their meaning, 
and without accounting for factors affect-
ing their values, can lead to misleading 
conclusions. 

 For example, in a recent safety audit, 
we observed a factor of 8 difference in 
CTDI vol  (5–40 mGy) between patients 
having the same examination, a single-
phase abdomen and pelvis CT examina-
tion, for similar clinical indications. On 
the surface this would appear to be an 
inappropriate difference in “dose.” How-
ever, these patients were signifi cantly dif-
ferent in size (5 feet 8 inches tall male 
patient weighing 110 lb vs 4 feet 10 inches 
tall female patient weighing 177 lb), and 
examination of the CT radiographs and 
cross-sectional images demonstrated that 
the attenuation through the pelvis was 
much greater in the second patient, jus-
tifying at least a factor of 8 increase in 
scanner output. 

 Image Gently ( 6 , 7 ) and the U.S. 
Food and Drug Administration ( 8 ) cor-
rectly stress that patient size must al-
ways be considered when prescribing 
scanner output. Between a neonate and 
obese patient, at least a factor of 50 in 
scanner output (CTDI vol ) is required to 
obtain comparable image quality. In ad-
dition, differences in patient height be-
tween babies and adults lead to even 
greater differences in DLP. Finally, dif-
ferences in patient history and exami-
nation indication can often explain why 
one patient received two scan phases 
and another only one scan phase. 

 Although we agree that reviews of 
protocols and patient cases may reveal 
systematic overuse of multiphase proto-

cols, larger scanning regions, or higher-
dose settings, we disagree that this can 
be done by simply reviewing CTDI and 
DLP values, which do not account for pa-
tient size and clinical factors. It is essen-
tial to record and account for patient and 
examination variables to determine if 
observed variations in dose indexes are 
or are not appropriate. CTDI vol  and DLP 
are essential parts of that process, but 
of themselves are insuffi cient metrics. 

 With respect to effective dose, how-
ever, it has no place in quality manage-
ment processes. The International Com-
mission on Radiation Protection, which 
developed the concept of effective dose and 
defi nes the manner in which it is calcu-
lated ( 3 , 5 , 9 ), states unequivocally that it 
is not to be calculated for any individual 
patient, nor is it to be used for individual 
risk estimation or for epidemiologic pur-
poses. Effective dose was developed for 
occupational radiation safety, and its 
values are derived from factors that aver-
age risk over all ages and both sexes. Its 
application in the fi eld of medicine is ten-
uous at best ( 10 ). We all want to use CT 
effectively and safely for the benefi t of 
patient care. But oversimplifying complex 
issues and metrics does not serve the best 
interest of the patient. Only by under-
standing precisely what these quantities 
mean and how they are to be used can 
we ensure that patient safety decisions 
are made based on accurate data.    
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