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LETTERS

Regarding “Measured Head CT/CTA Skin Dose and Intensive
Care Unit Patient Cumulative Exposure”

We thank Nawfel and Young1 for their thoughtful article,

“Measured Head CT/CTA Skin Dose and Intensive Care

Unit Patient Cumulative Exposure.” Nawfel and Young1 have

published a timely study in the midst of recent positive neuroin-

terventional stroke trials and the resultant increased volume of

CT angiographic imaging. Radiation exposure from medical im-

aging is always part of the risk-benefit analysis for critically ill

patients. Accurate radiation dosimetry has been a topic of much

debate in recent years, both from a scientific standpoint and from

patient concerns sparked by the lay press. We would like to discuss

the conclusions from Nawfel and Young1 regarding radiation ex-

posure from head CT/CTA in the context of the current medical

literature and the potential future directions for research.

The authors did not find a statistically significant correlation

between patient head size and peak skin dose. The peak skin dose

was found to be consistently lower than the volumetric CT dose

index (CTDIvol), citing the use of a “correction factor” with no

additional variable. However, McCollough et al2 summarized an

exponential relationship between patient size (sum of anteropos-

terior [AP] and lateral diameters) and patient dose at other sites

such as the abdomen. Perhaps the patient sample size was not

sufficient to include enough variability to make an exponential

relationship apparent. In addition, adult head size does not vary as

widely as abdominal girth. The homogeneity of adult head size in

the available cohort of patients may not sufficiently power for

accurate statistical analysis. Perhaps either a much larger cohort

or the inclusion of a pediatric patient population would have in-

troduced the size heterogeneity necessary to make clear whether

the exponential relationship between patient size and dose applies

to head imaging as it does for the abdomen.

Whereas the authors used the geometric mean to represent

head size, other surrogates for size have been cited in the litera-

ture, such as weight, body mass index, single AP or single lateral

diameter from either the localizer image or an axial cross-

sectional image, summative AP and lateral diameters, and effec-

tive diameters.3 Work by the American Association of Physicists

in Medicine3 has also identified water-equivalent diameter (DW)

as a surrogate for patient size in thoracic and abdominal imaging.

In addition to measuring patient size, the application of DW in the

head would also take into account the variable attenuation prop-

erties ranging from air within paranasal sinuses to sclerotic cal-

varia. In fact, recent work by Anam et al4 has demonstrated an

exponential relationship between a normalized size-specific dose

estimate and DW for head CT, including automation of the DW

calculation as others have previously described. Perhaps DW or

one of the other surrogates of patient size might have been useful

in the study by Nawfel and Young1 to elucidate the exponential

relationship with size-specific dose estimate.
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