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Differences of internal target areas delineated from maximum intensity projection image versus

four-dimensional computed tomography image of lung tumor
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Abstract: Objective To evaluate the differences of the volume and shape of lung tumor delineated from maximum intensity
projection (MIP) image and four-dimensional computed tomography (4DCT) image of patients with lung tumors located at
different positions. Methods Twelve patients with lung tumor were selected, whose tumor located in the central lungs, near
the chest wall, close to the thorax, near the blood vessels and heart, and accompanied with lung atelectasis and lymph node
metastasis. MIM software was used to process 4DCT images which were acquired by spiral scanning during free breathing
for obtaining MIP images and average intensity projection (AIP) images. After being delineated by the same doctor based
on the 4DCT images, the gross tumor target areas (GT Vo, GT Ve, and GTVsy,) were combined as an inner tumor volume
(ITV.p). Simultaneously, ITVyy and GTV,» were delineated in MIP images and AIP images. The volume and centroid
coordinate of ITVur and 1TV, were read; the dice coefficient and maximum Hausdorff distance of ITVy» and ITV., were
also calculated. Results Both the dice coefficient and volume ratio between ITVy, and ITV., were beyond 0.9, and the
average difference was 0.06 for 7 patients whose tumors were in the central lungs or close to the chest wall; the maximum
Hausdorff distance and centroid displacement were 3.20 and 0.65 mm, respectively. The dice coefficient and volume ratio
between ITVy, and ITV,, were 0.85 and 0.80, and the average difference was 0.13 for the other 5 patients whose tumors

were close to the blood vessels, heart, liver and accompanied with lymph node metastasis and lung atelectasis; the
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maximum Hausdorff distance and cnetroid displacement were 9.4 and 3.0 mm, respectively. Conclusion ITV from MIP

images and 4DCT images is similar for distinguishable boundary tumors. Significant volumetric differences exist in the

target areas delineated from MIP images and 4DCT images when the tumors are adjoined to tissues with similar densities.

Keywords: lung tumor; internal target area; four-dimensional computed tomography; maximum intensity projection image;

dice coefficient; maximum Hausdorff distance
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d: Transverse section of AIP image

e: Sagittal section of AIP image

f: Coronal section of AIP image

1 ETF4DCT EZ#IMIP H AIP Elf%
Fig.1 MIP and AIP images based on 4DCT

MIP: Maximum intensity projection; AIP: Average intensity projection; 4DCT: Four-dimensional computed tomography
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Tab.1Tumor locations and delineated volumes (cm®)

No. of patients Tumor locations Viry Ve Var
1 Right middle lobe near chest wall 2.79 2.56 1.37
2 Right upper lobe near chest wall 2.08 2.22 1.47
3 Right lower lobe near the third thoracic vertebra 10.75 10.73 10.36
4 Lower right lung 13.39 12.54 12.80
5 The center of right middle lobe 21.45 22.96 19.71
6 The center of right middle lobe 2.75 245 2.05
7 Left middle lobe near the vessels 2.54 2.40 1.83
8 Left middle lobe near the vessels 7.23 4.72 4.23
9 Left middle lobe near the arteries 1.82 1.59 0.92
10 Left middle lobe overlapping the vessels and heart 60.08 50.21 35.69
11 Right Lung near the lower of liver border, lymph nodes with atelectasis 34.32 33.60 25.55
12 Right middle lobe near chest wall 85.43 80.53 39.33

ITV: Inner tumor volume

%2 ITV{KFALL \Dice %1 Hausdorff FE B 5 X{EH(A, B) B #ivl

Tab.2 ITV ratio, Dice coefficient, centroid displacement |v| and the maximum Hausdorff distance H(A, B)

No. of patients Vie/Vip Dice coefticient H(A, B)/em [v/mm
1 0.92 0.88 0.44 0.30
2 1.07 0.91 0.19 0.51
3 0.99 1.00 0.15 0.01
4 0.94 0.91 0.45 0.93
5 1.07 0.94 0.44 0.46
6 0.89 0.87 0.24 0.79
7 0.95 0.89 0.34 1.54
8 0.65 0.79 0.45 0.62
9 0.87 0.76 0.41 2.32
10 0.83 0.90 0.80 2.17
11 0.98 0.83 1.00 3.55
12 0.94 0.75 2.03 6.03
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