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Effect of the slice thickness and the size of region of interest on CT number
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ABSTRACT

Purpose : To evaluate the effect of the slice thickness and the size of region of interest (ROI) on CT number using
quantitative CT phantom

Materials and Methods : The phantom containing 150 mg/cc, 75 mg/cc and 0 mg/cc calcium hydroxyapatite was
scanned with 1, 3, 5 and 10 mm slice thicknesses by single energy quantitative computed tomography (QCT). CT
numbers were measured on center position of the phantom. Shape of ROI was circular and sizes were 1, 3, 5, 11,
16, 21, 26 and 33 mm®. ANOVA and Tukey’s multiple comparison method were performed for statistical compari-
son of CT numbers according to different slice thicknesses. Coefficient of variation of CT number measured in each
size of ROI was evaluated in same slice thickness.

Results : CT numbers had statistically significant difference according to slice thicknesses (p <0.05). As the slice
thickness increased, CT number also increased.

As the density of phantom became lower and the size of ROI became smaller, the coefficient of variation of CT
number increased. When the size of ROI was more than 11 mm? in 1 mm slice thickness, 5 mm? in 3 mm slice
thickness and 3 mm? in 5 mm slice thickness, the coefficient of variation became consistent. In 10 mm slice
thickness, the size of ROT had little effect on the coefficient of variation.

Conclusion : CT number had variation according to the slice thickness and the size of ROI although the object was
homogeneous. The slice thickness and the size of ROI are critical factors in precision of the CT number
measurements. (Korean J Oral Maxillofac Radiol 2001, 31 : 85-91)
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Fig. 1. Photograph of quantitative CT phantom
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Table 1. Mean CT numbers in the 75 mg/cc phantom
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Fig. 2. CT scan of quantitative CT phantom : measurement of CT
number in 75 mg/cc phantom using ROI of the circular shape (left,
150 mg/cc : center, 75 mg/cc : right, 0 mg/cc).

Slice

(mm) 1 3 5 10
(ﬁgi) ME(HU)£SD Min Max ME(HU)%SD Min Max ME(HU)+SD Min Max ME(HU)£SD Min Max
1 97.0+4.4* 890 1040  988+17® 050 1010  1007+18° 980 1030  100.6+0.8 990 102.0
3 980414* 963 1004  968+1.1° 951 986 998+12° 977 1009  1004+07° 987 1009
5 978+12° 960 999  969+07° 957 9738 996+1.1" 975 1009  1003+05° 990 101.1
11 982408 967 997  97.1+06° 961 980 997+1.1° 982 1009 1003405 992 1012
16 982+07° 969 993  973+06° 964 98.1 992409° 979 1002  100.14£06° 99.6 1014
21 980405 970 986 973405 965 980 99.4+09° 981 1004 1002406 995 1015
26 98.14£0.5° 972 986 973405 966 980 993+08° 981 1003  1003+06! 99.6 1016
33 980405 969 986  973+05° 967 980 992408> 980 1002  1005+06° 997 1017

ME, mean CT numbers; SD, standard deviation; HU, Hounsfield Units.

Same alphabets (a, b, ¢, d) represent that mean CT numbers according to different slice thicknesses are not statistically significant difference when the

region of interest are of same size (p>0.05).

Table 2. Mean CT numbers in the 150 mg/cc phantom

Slice 1 3 5 10
(mm)

(51312) MEMHU)+SD Min Max MEMHU)%:SD Min Max MEMHU)£SD Min Max MEMHU)£SD Min Max
1 206.8+3.8* 2020 2120 2115+14% 2090 2140  213.7x1.6* 2110 2160 2162+1.1° 2140 2180
3 207.3+£1.9* 2045 210.1 2124+09° 2103 2135 2139+1.3% 2115 2164 2156165 2122 2173
5 207.7£14* 205.7 209.6 2124+09° 2105 2136  2143+12° 2127 2167 2154x1.5¢ 2122 2170
11 208.34+0.8* 2075 210.3 212.7+£0.6° 2117 2137  21461+09° 2134 216.1 2154+13° 2127 216.8
16 208.5+0.5* 207.8 209.6 2129405 2124 214. 214.8+08° 2139 216.6 215.5+1.2° 213.1 2171
21 208.4+0.5" 207.8 209.5 212805 2124 214.1 214.7£0.7° 2139 216.2 21574129 2133 2172
26 208.7+05* 2082 209.7 213.1+£05° 2126 2143 2150+0.7¢ 2142 2165 2159+1.1° 213.6 2174
33 208.4+05* 207.8 209.1 2128%£05° 2124 2140  2146+06° 2139 2158 2160109 2140 2172

ME, mean CT numbers; SD, standard deviation; HU, Hounsfield Units.

Same alphabets (a, b, ¢, d) represent that mean CT numbers according to different slice thicknesses are not statistically significant difference when the

region of interest are of same size (p>0.05).
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Fig. 3. CT number variations according to different ROI sizes and
slice thicknesses in the 75 mg/cc phantom.
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Fig. 4. CT number variations according to different ROI sizes and
slice thicknesses in the 150 mg/cc phantom.
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