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Purpose: To determine effective dose (ED) per unit dose-length
product (DLP) conversion factors for computed tomo-
graphic (CT) dosimetry.

Materials and A CT dosimetry spreadsheet was used to compute patient

Methods: ED values and corresponding DLP values. The ratio of ED

to DLP was determined with 16-section CT scanners from

four vendors, as well as with five models from one manu-

facturer that spanned more than 25 years. ED-to-DLP

ratios were determined for 2-cm scan lengths along the

patient axis, as well as for typical scan lengths encountered

at head and body CT examinations. The dependence of the

ratio of ED to DLP on x-ray tube voltage (in kilovolts) was

investigated, and the values obtained with the spreadsheet

were compared with those obtained by using two other
commercially available CT dosimetry software packages.

Results: For 2-cm scan lengths, changes in the scan region resulted
in differences to ED of a factor of 30, but much lower
variation was obtained for typical scan lengths at clinical
head and body imaging. Inter- and intramanufacturer dif-
ferences for ED/DLP were generally small. Representative
values of ED/DLP at 120 kV were 2.2 pSv/mGy - cm (head
scans), 5.4 uSv/mGy + cm (cervical spine scans), and 18
wSv/mGy * em (body scans). For head scans, ED/DLP was
approximately independent of x-ray tube voltage, but for
body scans, the increase from 80 to 140 kV increased the
ratio of ED to DLP by approximately 25%. Agreement in
ED/DLP data for all three software packages was generally
very good, except for cervical spine examinations where
one software package determined an ED/DLP ratio that
was approximately double that of the other two.

Conclusion: This article describes a method of providing CT users with
a practical and reliable estimate of adult patient EDs by
using the DLP displayed on the CT console at the end of
any given examination.
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urrent computed tomographic

(CT) scanners generate patient

dose indexes of the volume CT

dose index (CTDI,,) and the dose-
length product (DLP) that are measured
in 16- and 32-cm-diameter acrylic phan-
toms (1,2). CTDI,,, is an index that
quantifies the relative intensity of the
radiation that is incident on the patient
(3). CT scanners that have patient size—
specific scanning protocols would likely
select lower CTDI,, values for pediatric
patients but higher ones for oversized
patients. The total amount of radiation
delivered to the patient at a given exam-
ination, however, is also dependent on
the CT scan length. The product of
CTDI,,, and scan length is the DLP,
which can be used to quantify the total
amount of radiation patients receive
during a given scan (4). The DLP is di-
rectly related to the patient (stochastic)
risk and may be used to set reference
values for a given type of CT examina-
tion to help ensure patient doses at CT
are as low as reasonably achievable (5).
DLP data, however, are not commen-
surate with dose metrics used with other
imaging modalities, such as radiography
and fluoroscopy (6). At radiography, the
(free in air) entrance skin air kerma

Advances in Knowledge

m Effective dose (ED) to dose-length
product (DLP) conversion factors
are provided to permit DLP val-
ues to be converted into a corre-
sponding value of the adult pa-
tient ED.

® ED/DLP conversion factors are
provided along the long patient
axis, as well as for standard head,
neck, and body scans (chest, ab-
domen, and pelvis).

® ED/DLP conversion factors show
little inter- or intravendor varia-
tion.

® ED/DLP conversion factors are
independent of x-ray tube voltage
at head CT but vary with increas-
ing x-ray tube voltage at body CT.

® Similar ED/DLP conversion fac-
tors were obtained by using all
current CT dosimetry software
packages.

(ESK) may be used to characterize the
amount of radiation incident on the pa-
tient. At fluoroscopic examinations, the
kerma-area product (KAP) is used be-
cause of the motion of the imaging system
during many of these procedures. One
convenient way to compare patient doses
for different imaging modalities is to uti-
lize the effective dose (ED). Published val-
ues of ED/ESK and ED/KAP for use in
radiography and fluoroscopy, respec-
tively, make it relatively straightforward
to convert measured values of ESK and
KAP into ED (7). For CT, however, the
scientific literature contains only limited
data regarding ED/DLP conversion fac-
tors, and many of the factors that could
affect the ratio of ED to DLP have not
been investigated, to our knowledge
(5,8-10). The purpose of this study was
to determine ED/DLP conversion factors
for CT dosimetry.

Materials and Methods

CT Dosimetry Software

Commercially available CT dosimetry
software was used to compute patient
ED and DLP. A CT dosimetry spread-
sheet (IMPACT CT Patient Dosimetry
Calculator, version 0.99x; ImPACT,
London, England) was used for all ex-
aminations reported in this study (11).
This spreadsheet calculates patient or-
gan dose and ED from CT examinations
and makes use of the National Radiolog-
ical Protection Board Monte Carlo pub-
lished dose data sets (12,13). The
Monte Carlo dose data provide normal-
ized organ dose data for irradiation of

Implications for Patient Care

B The data permit operators to con-
vert the DLP value generated by
most commercial CT scanners
into a corresponding ED, assum-
ing a normal-sized adult patient.

B The data also permit operators to
compare patient EDs of CT with
those of other x-ray based imag-
ing examinations, as well as with
benchmark values, including natu-
ral background radiation and reg-
ulatory dose limits.

the mathematical phantom depicted in
Figure 1 with a range of CT scanners,
which are all normalized to isocenter air
dose in the absence of any phantom.
Although the ImPACT software allows
male and female patients to be speci-
fied, this only affects the resultant ED
because of differences in gonad doses.
Values of ED/DLP obtained with the
ImPACT software were compared with
corresponding ED/DLP data obtained
with two other software packages:

1. CT-Expo (version 1.5; Mediz-
inische Hochschule, Hannover, Ger-
many) permits the computation of age-
and sex-specific dose values. Dosimetry
data, based on Monte Carlo methods,
were generated for an adult male
(ADAM; 170-cm  height and 70-kg
weight) and for an adult female (EVA;
160-cm height and 60-kg weight). The ac-
curacy of this program has been experi-
mentally evaluated and shown to provide
reasonable patient EDs for normal-sized
adults scanned at 120 kV (14,15).

2. ImpactDose (version 1.1; VAMP,
Erlangen, Germany) is a personal com-
puter-based program that calculates
organ dose and ED values for arbitrary
scanning parameters and anatomic
ranges. Dosimetry values for primary
radiation were derived from measure-
ments or manufacturer specifications,
whereas values for scattered radiation
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were derived from Monte Carlo calcula-
tions tabulated for standard anthropo-
morphic phantoms.

The program permits the determi-
nation of sex-specific organ doses and
the corresponding EDs but uses only a
relatively small number (ie, eight) of
scanners, all from a single manufacturer
(Siemens, Healthcare Sector, Erlangen,
Germany) (16).

Table 1 defines the scan lengths (z-
axis locations) for two head CT and
three body CT examinations with the
ImPACT software dosimetry package.
We used similar locations for CT-Expo
and ImpactDose and identical scan
lengths for the CT examinations that
were investigated.

CT Dose Calculation

ED calculations were performed by using
an x-ray tube current of 100 mA, scan-
ning time of 1 second (ie, 100 mAs), and
contiguous axial scanning (or a pitch of
1). Computations were performed by us-
ing the widest available x-ray beam width
(eg, 16 detector rows and 1.25-mm sec-
tion thickness [16 X 1.25 mm]| with the
Sensation 16 [Siemens, Healthcare Sec-
tor]) and by using the maximum available
number of detector channels (eg, 16 X 2
mm with the Aquilion 16 [Toshiba Amer-
ica Medical Systems, Tustin, Calif]). All
ED values were expressed in milligrays
per 100 mAs and were generated by using
two significant figures.

Each software package provides val-
ues of CT dose index. These include
weighted CT dose index, CTDI,,, and
the corresponding value of DLP (DLP =
CTDI,,, X scan length). The head filter

was used at head and cervical spine ex-
aminations, and the CT dose index data
pertained to measurements in a 16-cm-
diameter cylindric acrylic phantom. The
body filter was used at chest, abdomi-
nal, and pelvic examinations, and CT
dose index data pertained to measure-
ments in a 32-cm-diameter cylindric
acrylic phantom.

Zoom In

Values of ED and DLP obtained for
the same technique factors were di-
vided to generate a ratio of ED to DLP
for a specified type of examination. Un-
less otherwise specified, ED/DLP data
for the ImPACT software were aver-
aged across male and female patients.
In this study, we investigated (a) 16-
section CT scanners from four major

Zoom Out

B

ol

Figure 1:

Mathematical phantom used with InPACT software to compute patient doses at CT. Superim-
posed on the phantom is the extent of a chest CT examination, with zranging from 35 to 70 as indicated on the
vertical scale. (Reprinted, with permission, from references 11and 13.)

|

Table 1

Anatomic Extent at Standard Head and Body CT Examinations

CT Examination ~ Startand End ~ Scan
Location zCoordinate  Length (cm)  Comment
Head 80 and 94 14 Vertex to skull base
Cervical spine 68 and 80 12 Skull base to lung apex; thyroid at z of approximately 70
Chest 35and 70 35 Above apex to mid liver; breast at z of approximately 55;
stomach at z of approximately 35
Abdomen 20 and 44 24 Diaphragm to iliac crest; ovaries centered at z of
approximately 15
Pelvis 0and 20 20 lliac crest to above testes; testes at z of approximately —5

Note.—z Value relates to patient long axis.

Table 2

Theoretical Assessment of Reduction
in ED/DLP Conversion Factor Arising
from Tube Current Modulation as
X-ray Tube Rotates around Patient

Relative Relative
Radiation Tube
X-ray Tube Angle Sensitivity Current
Oto 4/3 2/3
wto 2m 2/3 4/3
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Figure2:  Graphs of ED/DLP values as a function of z-axis location for head scans (2-cm scan length) ob-
tained with ImPACT software for four commercial 16-section CT scanners. (Male and female ED/DLP values
were identical.)

ovaries (see Table 1).
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Figure 3:  Graphs of ED/DLP values as a function of z-axis location for body scans (2-cm scan length) ob-
tained with ImPACT software for four commercial 16-section CT scanners. Differences between male ED/DLP
(opencircles) and female ED/DLP (closed circles) values arise because of differences in dose to the testes and

vendors (LightSpeed 16 |[GE Medical
Systems, Milwaukee, Wis], Sensation
16 [Siemens, Healthcare Sector]|, Bril-
liance 16 [Philips Healthcare, Andover,
Mass|, and Aquilion 16 [Toshiba Amer-
ica Medical Systems]) for nominal 2-cm
scan lengths performed at z values from
—10 to 94, as well as for the scans de-
fined in Table 1; (b) five models from
one manufacturer that spanned more
than 25 years, which ranged from an
early version of a single-section scanner
to a state-of-the-art 64-section CT scan-
ner (8800, 9800, CT/I, LightSpeed 16,
and VCT; GE Medical Systems); and (c)
the x-ray tube voltage (in kilovolts).

The use of tube current modulation
was expected to reduce ED/DLP con-
version coefficients in body imaging, be-
cause both anteroposterior and pos-
teroanterior projections, which are as-
sociated with higher patient doses per
unit of tube current, will have lower
x-ray tube current values than lateral
projections. The effect of tube current
modulation on ED/DLP was quantified
by considering the example shown in
Table 2. Assumptions made in Table 2
were that the achievable tube modula-
tion will result in favorable differences
of a factor of two in tube current, as well
as a factor of two in the relative radia-
tion sensitivity, as a function of x-ray
tube angle.

Patient Anatomy and ED/DLP

Figure 2 shows values of ED/DLP versus
long-axis location (z value) for head CT
examinations with four 16-section scan-
ners for a 2-cm scan length centered
about the indicated long-axis location (z
value), as defined in Figure 1. For head
scans, the gonads received negligible ra-
diation exposure, and the ED/DLP val-
ues for male and female patients were
the same. The ED/DLP value in the
brain region, defined by a z range of 80
to 94, was much lower than that in the
neck region because the latter contains
the relatively radiosensitive thyroid.
Figure 3 shows the values of ED/DLP
versus long-axis location (z value) for
body CT examinations. The differences
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Figure 4:  Graphs of ED/DLP values as a function of z-axis location averaged across four commercial 16-section scanners. Left: Data obtained with head filter and
16-cm-diameter acrylic dosimetry phantom. Right: Data obtained with body filter and 32-cm-diameter acrylic dosimetry phantom. Table 1 lists the locations of radiosen-
sitive organs, which explains the observed peaks. Error bars = standard deviation.

between the ED/DLP values for male
and female patients were entirely be-
cause of the doses received by the go-
nads. The observed peaks in the graphs
shown in Figure 3 were because of the
presence of radiosensitive organs: breast at
z of approximately 55 cm, stomach at z
of approximately 35 cm, ovaries at z of
approximately 15 cm, and testes at z of
approximately —5 cm.

Figure 4 shows average values
(£ standard deviations) of ED/DLP val-
ues versus long-axis location (z value)
for 16-section scanners depicted in Fig-
ures 2 and 3. Data for the head filter
ranged from 0.6 (z = 93) to 17.9 pSv/
mGy - cm (z = —3), which differed by
about a factor of 30. Similar differences
were also observed with the body filter,
for which data ranged from 1.3 (z = 93)
to 35.1 uSv/mGy - cm (z = —3). Differ-
ent absolute ED/DLP values are ob-
tained by using head and body filters be-
cause body filters have CTDI,, data com-
puted in body phantoms, which are
approximately half the CTDI,, doses ob-
tained in the head phantoms used when
the head filter is selected. Accordingly,
Figure 4 shows that ED/DLP data ob-
tained by using a head filter with DLP
data obtained in a 16-cm-diameter phan-
tom were about half those obtained by
using a body filter with DLP data obtained
in a 32-cm-diameter phantom.

Table 3

ED/DLP Ratios for Standard Head and Body CT Examinations with Four Commercial

16-Section CT Scanners at 120 kV

Head Cervical

Spine  Chest Abdominal Pelvic

Parameter Examination* Examination*  Examination” Examination” Examination®
Scanner
LightSpeed 16 2.2 5.6 17 16 19
Brilliance 16 2.2 5.1 18 17 20
Sensation 16 2.2 5.4 17 16 18
Aquilion 16 2.1 513 17 16 18
Average = standard deviation 2.2 = 0.1 54 +0.2 17+ 0.5 16 = 0.5 19 +1

Note.—Data are microsieverts per milligray-centimeters.
* Head filter was used.
T Body filter was used.

Table 4

ED/DLP Values for Standard Head and Body CT Examinations at 120 kV with Different
Scanners from One Vendor That Span More than 25 Years

Head Cervical Spine Chest Abdominal Pelvic
Scanner Examination* Examination* Examination® Examination® Examination®
8800 2.2 5.6 16 15 19
9800 21 5.5 17 16 20
CT/ 2.2 5.7 18 16 17
LightSpeed 16 2.2 5.6 17 16 19
VCT 2.4 59 18 16 19

Note.—Data are microsieverts per milligray-centimeters. The vendor was GE Medical Systems.

* Head filter (16-cm-diameter acrylic dosimetry phantom).
T Body filter (32-cm-diameter acrylic dosimetry phantom).

Radiology: \/olume 248: Number 3—September 2008 = radiology.rsnajnis.org
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Table 3 shows vendor-specific val-
ues of ED/DLP with 16-section CT scan-
ners for standard head and body CT
examinations as defined by the scanning
characteristics in Table 1. Intermanu-
facturer differences for ED/DLP for
standard scans were very small. Represen-
tative values of ED/DLP at 120 kV were
2.2 uSv/mGy - em for head scans, 5.4
wSv/mGy - ecm for cervical spine
scans, and 18 wSv/mGy - cm for body
scans. Table 4 shows ED/DLP values
for standard head and body examina-
tions for five models from one specific
vendor (GE Medical Systems). These
data show that intravendor variations
in ED/DLP coefficient are also very
small and comparable to the interven-
dor variations summarized in Table 3.

X-ray Tube Voltage and ED/DLP

Figure 5 shows ED/DLP for standard
head CT examinations as a function of
x-ray tube voltage for each of the four
vendors (16-section CT scanners).
These data showed very little variation
in ED/DLP with regard to x-ray tube
voltage, and there were no visible
trends that were consistent across all
four vendors. Figure 6 shows how the
corresponding ED/DLP values varied
with x-ray tube voltage for body CT
examinations. Increasing kilovoltage
generally increased the ED/DLP value
for all four vendors. Averaging from
the 12 fitted straight-line curves in Fig-
ure 6 showed that increasing the x-ray
tube voltage from 80 to 140 kV re-
sulted in an average increase of the
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Figure 5:  Graphs of ED/DLP values as a function of x-ray tube voltage obtained with ImPACT software for
four commercial 16-section CT scanners (head filter and 16-cm-diameter acrylic dosimetry phantom). Solid
circles (solid lines) are head scans, and open circles (dashed lines) are cervical spine scans, with these scans
defined in Table 1. Lines are least-square fits to a second-order polynomial.

ED/DLP parameter of 4.2% = 2.1 for
each increase in x-ray tube voltage of
10 kV. Increasing the x-ray tube volt-
age from 80 to 140 kV increased the
average ED/DLP coefficient for body
scans by approximately 25%.

Dosimetry Software and ED/DLP

Table 5 shows a comparison of ED/
DLP values for standard head and
body examinations obtained by using
three CT dosimetry software pack-
ages. With the exception of the cervi-
cal spine examination values, typical
differences between the ED/DLP val-
ues according to each software pack-
age and the overall average of all three
for ED/DLP values were approxi-
mately 5% for head, chest, abdominal,
and pelvic CT examinations. The
ImpactDose coefficient for cervical
spine examinations (11.9 uSv/mGy - cm),
however, was more than twice the value
obtained by using either INPACT or CT-
Expo (5.4 pSv/mG + cm).

Tube Current Modulation and ED/DLP

In the example shown in Table 2, use of
tube current modulation would reduce
the ED by 11% (ie, 2 for no modulation
vs 16/9 with modulation). The assump-
tions regarding tube current given in
Table 2 are clearly more favorable than
currently achievable in clinical practice
(7,17); accordingly, reductions in ED/
DLP conversion coefficient by using cur-
rent methods of tube current modula-
tion with x-ray tube rotation around the
patient will be less than 11%.

In comparison to conventional radiogra-
phy, CT is a high-dose imaging modal-
ity, although doses are generally well
below the threshold dose for the induc-
tion of deterministic effects (18,19). As
a result, the risk from CT radiation is
that of carcinogenesis and the induction
of genetic effects, which is best quanti-
fied by the ED (20,21). The recent ad-
vent of multidetector CT has resulted in
an increasing utilization of this imaging
modality, with an estimated 57 million
CT examinations performed in the
United States in 2000 (22). CT imaging

radiology.rsnajnis.org = Radiology: \/olume 248: Number 3—September 2008
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is now the dominant contributor to the
population dose from medical x-rays,
where the latter is the major source of
radiation exposure from man-made
sources. Results of one study (23) esti-
mated that although CT accounted for
only 10% of diagnostic examinations in
US hospitals in 2000, this imaging mo-
dality accounted for nearly 70% of the
corresponding medical dose.

Computed ED/DLP coefficients may
be used to convert values of DLP, as
currently provided on most clinical CT
scanners, into a corresponding patient
ED. A major benefit of generating the
ED associated with a CT examination is
the ability to directly compare patient
doses (ie, risks) at CT with those at
other diagnostic procedures that in-
volve ionizing radiation. The ED of a CT
scan can be directly compared with cor-
responding ED values of radiography
and fluoroscopy, as well as nuclear med-
icine (24,25). A chest CT examination,
for example, has an ED between 5 and
10 mSv, whereas a standard two-view
chest radiographic examination has an
ED of approximately 0.05 mSv (25).

Data for the head and cervical spine
examinations were not commensurate
with those for chest, abdominal, and
pelvic examinations. The former have
very low ED values, as well as higher
CTDI,,, because these are obtained in
head phantoms (16 cm in diameter).
Body EDs are generally five times higher
than head EDs, but the CTDI,, values in
32-cm-diameter acrylic cylinders are only
about half of those obtained in 16-cm-
diameter cylinders. These two factors
explain why body ED/DLP coefficients
are numerically nearly an order of mag-
nitude higher than ED/DLP values for
head CT scans.

Our study results show that a short
(2-cm) scan length will result in mark-
edly different values of patient ED, de-
pending on the z-axis position of the
x-ray beam. For narrow scans on the
order of 2 cm, differences in anatomic
location alone can result in differences
in ED of up to a factor of 30. These
variations in patient ED are directly re-
lated to the locations of radiosensitive
organs and tissues, which are predomi-
nantly located in the body. In practice,
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Figure 6:  Graphs of ED/DLP values as a function of x-
four commercial 16-section CT scanners (body filter and 32-cm-diameter acrylic dosimetry phantom). Solid
circles (solid line) are chest scans, open circles (dashed lines) are abdominal scans, and triangles (dotted
lines) are pelvic scans, with these scans defined in Table 1. Each line is obtained from a least-square fit.

T
80 100 120 140
kv

ray tube voltage obtained with InPACT software for

Table 5

ED/DLP Values Generated for CT Scanner with Three CT Dosimetry Software Packages

Head Cervical Spine Chest Abdominal Pelvic
Dosimetry Software Examination Examination Examination Examination Examination
ImPACT 2.2 5.4 17 16 18
CT-Expo 2.3 5.4 16 18 15
ImpactDose 2.0 11.9 15 16 18

Note.—Data are microsieverts per milligray-centimeters. All scans were performed at 120 kV in a male patient by using the
scans defined in Table 1. The scanner model was Sensation 16 (Siemens).

however, few clinical scans have such
narrow scan lengths.

We found that ED/DLP values were
common across similar-generation scan-
ners from different vendors. Similar find-

ings were obtained for scanners that
spanned 25 years from one manufac-
turer. Any differences in ED/DLP value
for any scanner operated at a similar
x-ray tube voltage are unlikely to be of
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any practical importance for most pa-
tient dosimetry purposes. The likely
reason for this finding is that differences
in scanner design such as geometry, fil-
tration, and beam-shaping filter, which
affect the x-ray tube output, will have
similar effects on both ED and CTDI,,,.

The choice of x-ray tube voltage did
not affect ED/DLP ratios for head CT
examinations but was an important fac-
tor for body CT. The reason for this
difference is that the head does not con-
tain any substantially radiosensitive or-
gans, whereas the body region does (eg,
lung, colon, stomach, red bone mar-
row). Increasing the x-ray tube voltage
also increases the x-ray beam penetra-
tion and increases the relative doses to
the organs that make the largest contri-
bution to the patient ED. Our data show
that when body CT scans are performed
at values that differ from the standard
120 kV, a correction needs to be made
to account for the selected x-ray tube
voltage. Reducing the x-ray tube voltage
from 120 to 80 kV, for example, would
require the use of an ED/DLP ratio of 15
pSv/mGy + cm, or 17% lower than the
value used at 120 kV (ie, 18 pSv/
mGy - cm).

The consistency achieved by using
the three different software packages in
generating ED/DLP values was gener-
ally very good. This important finding
provides confidence in the derived ED/
DLP data and suggests that these con-
version coefficients are sufficiently ro-
bust for use in clinical practice. The one
exception to this general conclusion was
for cervical spine examinations, where
one software package (ImpactDose)
gave an ED/DLP value that was more
than twice of those generated with the
other two software packages (ImPACT
and CT-Expo). This discrepancy is most
likely related to the dose received by the
thyroid gland in cervical spine examina-
tions, because this organ alone contrib-
utes nearly 80% to the resultant patient
ED for this type of examination.

Variations in the pitch ratio are
likely to affect ED and DLP in a similar
manner, provided that the CT scan cov-
ers a relatively large region. For exam-
ple, when scan length and technique
factors are kept constant at a chest CT

scan, doubling the pitch will likely halve
the average dose to each irradiated or-
gan, and the ED will be reduced by
50%; doubling the pitch also reduces
CTDI,, and the corresponding DLP by
half, and ED/DLP factors are therefore
unlikely to vary markedly with pitch ra-
tio. Pitch could be important for short
scan lengths, however, because the ab-
sorbed dose could depend on the loca-
tion of the x-ray tube relative to the
location of any small (radiosensitive) or-
gans.

All patient and phantom doses were
obtained by using software and were not
independently verified with any radiation
dose measurements. All three software
packages use idealized mathematical an-
thropomorphic phantoms, which will dif-
fer from any real patient (26). Accord-
ingly, the EDs generated in this work re-
late to a nominal (reference) patient, with
specific sizes and locations of each organ
and tissue. Of greater importance is that
EDs are only valid for a reference-sized
individual who weighs approximately 70
kg. When scanning pediatric patients or
adult patients whose size differs from 70
kg, it will be important to use appropriate
correction factors if reliable patient EDs
are to be obtained (27-29) or to make use
of ED/DLP conversion factors that explic-
itly take into account the size of the pa-
tient who is being scanned (5).

This article describes a method of
providing CT users with a practical and
reliable estimate of adult patient EDs by
using the DLP displayed on the CT con-
sole at the end of any given examina-
tion. Knowledge of patient EDs will al-
low all stakeholders in CT, including pa-
tients, to better understand the amount
of radiation a patient receives in a given
diagnostic test and will be a valuable
tool for minimizing patient doses from
this imaging modality (4,22). ED from
CT could be compared with a range of
benchmark EDs, including natural back-
ground radiation (cosmic, terrestrial,
and internal) of 1 mSv per year and the
average radon exposure in the United
States of 2 mSv per year (30). Diagnos-
tic tests may also be compared with reg-
ulatory dose limits for occupational ex-
posure (50 mSv per year), as well as for
members of the public (1 mSv per

year). Converting EDs to radiation risk
and detriment estimates would also be
possible but must be performed with
care (31-33).
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