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A New Method for Calculating Optimal lodine Dose in Hepatic Dynamic Contrast-enbanced
Computed Tomography Examination Using Body Weight Only as an Index
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[Abstract]

[Purpose] Underdosage of contrast medium (CM) in the low body weight (BW) range and overdosage in the high BW
range are concerns. The purpose of this study is to derive a formula for calculating the amount of iodine administered,
with the criteria for contrast enhancement (CE) being “a CT number of 50 HU or more and no correlation between BW
and CE”. [Methods] The CE of the liver in the portal venous phase was measured from hepatic dynamic CT data, and
a regression equation between BW and contrast effect was obtained. From this regression equation, we obtained a cal-
culation formula that satisfied the contrast effect criterion. Next, a phantom experiment was performed to convert the
CT number into CM. [Results] By changing the amount of iodine administered per BW, we derived a calculation formula
that satisfies the CE criteria. [Conclusion] The derived calculation formula uses only BW as an index, and is useful for de-
termining a more optimal amount of CM.
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Fig.1 ROI for measuring CT number of hepatic
parenchyma.
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Fig.2 Phantom installation and ROl measurement.
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Fig.3 Relationship between body weight and hepatic
parenchymal enhancement unit.
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Fig.4 Relationship between the 50 HU intersections and
scatter plots for different correction formulas reflecting
the standard deviation (-10, -1.50, -20) of the mean
elevated CT number.

(1) is a regression equation obtained from body weight and elevated
CT number using the conventional method. Formulas (2), (3), and (4)
are correction formulas that reflect standard deviations (-1 0, -1.50,
and -2 o) of elevated CT number in formula (1).

The body weights at 50 HU and the intersection point were 66 kg, 85 kg
and 105 kg for -1 0, -1.50 and -2 o, respectively.
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Fig.5 Relationship between 50 HU and the corrected CT
number for each body weight obtained from the -1.50
equation.

Corrected CT number =50 HU — Estimated elevated CT number (A
HU) for each body weight in the -1.5 o equation.
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Fig.6 Simulation result after CT number correction.
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Fig.7 Relationship between contrast medium concentration
and CT number.
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medium calculated from the iodine concentration and the
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Contrast agent correction ratio = Mlodine concentration (%) indicating

50 HU/ @lodine concentration (%) of the estimated elevated CT

number for each body weight obtained from the -1.5 o formula. -1.50 :
y =0.1257xBW + 39.254

650
Proposal method
e Conventional method

éDGOO
=
on
E
N
g
?)550» ©00000000000C0COCOCOEOEOOOEEOEO OO SO
A
=]
S

500 1 1 1 1 1

30 40 50 60 70 80 90
Body weight (kg)

Fig.9 Relationship between Body weight and lodine dose
before and after correction.
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Fig.10 Relationship between Body weight and total contrast
medium dose before and after correction.
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Table 1 Relationship between each body weight and
contrast medium obtained from the formula.

Total contrast Correction

Body Weight lodine dose medium dose dose

(kg) (mgl/kg) (ml) (mi)
40 625 83 10
50 607 101 9
60 590 118 8
70 573 134 5
80 558 149 2
85 550 156 0

Contrast agent concentration 300 (mgl)
Correction dose from 550 (mgl/kg)
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