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Feasibility of CT Attenuation Value
in the Diagnosis of Anemia

Youichi Sato, Eito Kozawa, Shunji Tsukuda,
and Makoto Amanuma

Purpose: To verify the possible correlation between CT at-
tenuation value and hemoglobin (Hb).

Materials and Methods: CT attenuation was evaluated in 113
CT studies. Anemia was defined as an Hb level less than 14
g/dl in males and lcss than 12 g/dl in females. Hb was com-
pared visually by grading (Grade 1: cardiac muscle density
much higher than lumen, Grade 2: cardiac muscle density
higher than lumen, Grade 3: cardiac muscle density equal
to lumen), and with HU of CT attenuation on unpaired t-
test (p<0.01). Correlations were calculated using the linear
regression method.

Results: Hb of less than 6 g/d] was found to be Grade 1, while
that over 12 g/dl was considered Grade 3 on visual grading,
The attenuation numbers of subjects with anemia yielded low
values, whereas those of normal subjects were higher. There
were significant differences between subjects with anemia
and normal subjects (p<0.01). HU versus hemoglobin showed
a linear increase, with a correlation coefficient of 0.76.
Conclusions: This simple, readily available information may
provide a valuable adjunct in the interpretation of CT ex-
aminations.
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Fig. 1 Visual grading of CT (window=450, level=100).

(A)Grade 1: Cardiac muscle density much higher than lumen. (A 74-year-old man)
(B)Grade 2: Cardiac muscle density higher than lumen. (A 73-year-old man).
(C)Grade 3: Cardiac muscle density equal to lumen. (A 70-year-old man).
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Fig. 2 Visual grading of CT.
Hb less than 6 g/dl was Grade 1 and that over 12 g/dl was Grade 3 on visual grading.
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Table 1 Diagnostic efficacy of CT

sensitivity 15/51(29.4%)
specificity 62/62 (100%)
PPV 15/15(100%)
NPV 52/98 (63.3%)
accuracy 77/113 (68.1%)

PPV: positive predict value
NPV: negative predict value
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Fig. 3 HU of anemic subjects versus normal subjects.
Anemic subjects showed low HU values, while those of normal
subjects showed high values. There were significant differences
in HU values between normal subjects and those with anemia
(p<0.01). Diamonds represent means and 95% confidence in-
tervals of means.
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Fig. 4 Analysis of changes in HU on hemoglohin.
The best-fitting curve (linear)and 95% confidence limits are plot-
ted. HU versus hemoglobin shows a linear increase.
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