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[ Abstract ] Background and objective It has been proven that volumetric measurements could detect subtle
changes in small pulmonary nodules in serial CT scans, and thus may play an important role in the follow-up of indeterminate
pulmonary nodules and in differentiating malignant nodules from benign nodules. The current study aims to evaluate the ef-
fects of different reconstruction parameters on the volumetric measurements of pulmonary nodules in chest CT scans. Meth-
ods Thirty subjects who underwent chest CT scan because of indeterminate pulmonary nodules in General Hospital of Tianjin
Medical University from December 2009 to August 2011 were retrospectively analyzed. A total of 52 pulmonary nodules were
included, and all CT data were reconstructed using three reconstruction algorithms and three slice thicknesses. The volumetric
measurements of the nodules were performed using the advanced lung analysis (ALA) software. The effects of the reconstruc-
tion algorithms, slice thicknesses, and nodule diameters on the volumetric measurements were assessed using the multivariate
analysis of variance for repeated measures, the correlation analysis, and the Bland-Altman method. Results The reconstruction
algorithms (F=13.6, P<0.001) and slice thicknesses (F=4.4, P=0.02) had significant effects on the measured volume of pul-
monary nodules. In addition, the coeflicients of variation of nine measurements were inversely related with nodule diameter
(r=-0.814, P<0.001). The volume measured at the 2.5 mm slice thickness had poor agreement with the volumes measured at
1.25 mm and 0.625 mm, respectively. Moreover, the best agreement was achieved between the slice thicknesses of 1.25 mm and
0.625 mm using the bone algorithm. Conclusion Reconstruction algorithms and slice thicknesses have significant impacts on
the volumetric measurements of lung nodules, especially for the small nodules. Therefore, the reconstruction setting in serial
CT scans should be consistent in the follow-up of indeterminate pulmonary nodules, more importantly for the small nodules.
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1 %k, 56%, ERLIMAEMET (&) , BR
MELERBERETERA63 mm?, ZEFEFLA
&7 746.3 mm, 6.0 mm#FA5.3 mm,

Fig 1 Female, 56 years old, a nodule
(white arrow) was incidentally detected in
right lower lobe during a routine physical
examination. Software-generated volume
of the nodule was 63 mm?, and the largest
diameter in x, y and z is 6.3 mm, 6.0 mm and

5.3 mm respectively.

2 2T RRNEERRAMNAE
Fig 2 Scatter plot of coefficient of variation of volumetric measurement

in 52 pulmonary nodules

B3 %, 57%, A:CTENEE RAM THINET B, B
24 mm;B-D:ABEE, FTREEMABLETARBI2.5
mmEE, HEMA50 mm3;C:1.25 mmEE, £HE40
mm3;D:0.625 mmEE, & E39 mm3,

Fig 3 Female, 57 years old. A: CT showed a 4 mm nodule in
right lower lobe; B-D: The measured volumes using bone
algorithm and different slice thickness; B: the volume is 50
mm? when slice thickness is 2.5 mm; C: the volume is 40
mm?3 when slice thickness is 1.25 mm; D: the volume is 39
mm? when slice thickness is 0.625 mm.
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Tab 1 Pairwise comparison of volume of 52 pulmonary nodules measured with different reconstruction algorithms and section thickness

Reconstruction paremeters

Algorithms Standard vs lung
Standard vs bone
Lung vs bone
Section thickness 2.5mmyvs 1.25 mm
2.5mmvs 0.625 mm

1.25 mmvs 0.625 mm

Mean volume difference” (95%Cl) P
-7.8% (-11.9% —-3.5%) <0.001
-6.0% (-8.8% —-3.2%) <0.001

1.9% (-0.6% —4.5%) 0.192

4.6% (0.5% —8.8%) <0.001
4.9% (1.6% —9.2%) <0.001
0.3% (-1.2%—-1.8%) <0.999

*These data were derived from the anti-log transformation of the log scale differences minus 100%.
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Tab 2 The volumetric measurement variability of 52 pulmonary nodules with different section thickness and same reconstruction algorithm

Reconstruction algorithm Section thickness

95% limits of agreement (RVD, %)

<5 mm (n=19) =5 mm (n=33)
Standard 2.5mmyvs 1.25 mm -39.5-43.3 -20.0-17.5
2.5mmvs 0.625 mm -32.1-40.7 -19.1-16.3
1.25 mmvs 0.625 mm -16.0-20.7 -6.0-5.8
Lung 2.5mmyvs 1.25 mm -12.2-42.8 -7.5-22.8
2.5mmvs 0.625 mm -15.1-48.4 -9.8-21.1
1.25 mm vs 0.625 mm -22.2-24.8 -20.1-16.1
Bone 2.5mmyvs 1.25 mm -38.8-52.3 -17.5-19.1
2.5mmvs 0.625 mm -36.7-52.0 -17.3-20.7
1.25mmvs 0.625 mm -11.7-13.5 -4.7-6.5
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