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Pre-clinical verification and geometric comparative analysis of atlas-based automatic delineation
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Abstract: Objective Compared with target delineation, the delineation for organs at risk (OARS) during the inverse treatment
plan is low- tech, but time- consuming. Plans for breast cancer and rectal cancer were used to investigate the geometric
differences between the atlas-based automatic OARs delineation of OnQ rts software (OnQ) and clinical standard, and to verify
the effectiveness and accuracy. Methods The CT images and structured file of 80 left breast cancer patients and 80 rectal
cancer patients were selected from the clinical plans to create their own atlases. And other 25 cases were respectively selected
to compare the differences between manual delineation and automatic delineation. The conformal index (ClI), mean distance to
conformity (MDC), center of gravity distance (CGD), relative volume difference (D,%), DICE similarity coefficient (DICE),
sensitivity index (Se.ldx) and inclusiveness index (Inc.ldx) were statistically analyzed to quantitatively evaluate the disparities
between automatic delineation and manual delineation. Results Taking the manual delineation as reference, the mean values of
Cl, MDC (mm), CGD (mm), D%, DICE, Se.ldx, Inc.ldx of breast cancer group of OnQ delineation were respectively 0.69+
0.18, 11.33+7.43, 9.34+7.94, -1.66+18.50, 0.86+0.11, 0.85+0.14 and 0.88+0.11. Those values of rectal cancer group were 0.39+
0.18, 21.85+14.77, 23.58+18.63, 37.80+£166.70, 0.60+0.22, 0.65+0.24 and 0.65+0.25, respectively. Except for D,% (P=0.569),

[ 475 B #A]2015-09-15
(E&TE Vi 25l BHIF L35 (201510001-02) ; [ 28 H AR RFA3 4> (11505012) ; 6501l BE B #ilUm < & 11Tl L 11262 (QML20151004)
[1EZ A 1k 2552 (1985-) , T+, TRE , B9y 1A« R4 H. Tel :010-88196033; E-mail: wuhao_bicr@sina.com.,

5t 5L(1976-), Wi, g TARIE , RS J7 1)« R4 3, Tel:010-88196033; E-mail: wuhao_bicr@sina.com.,

hEEZWIBFERE 2014£118 $£32% $6iH



-762 -

SREE, 55, I PRATIAES LTt Lo M T 11 e A 16 S 27 B A 3l 2)

the parameters of breast cancer group were significantly better than those of rectal group (P<0.001). Conclusion The OnQ

automatic delineation results for breast cancer patients were better than those of rectal cancer patients. However, manual post-

processing was necessary for clinical requirements.
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Fig.1 Comparison between OnQ automatic delineation and expert delineation for breast cancers

Note: The dashed line was OnQ automatic delineation and the solid line was expert delineation. Large disparities were observed between

group (a) and (b). Sub-figures from left to right respectively displayed the coronal, sagittal and transverse views.
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Fig.2 Comparison between OnQ automatic delineation and expert delineation for rectal cancers

Note: The dashed line was OnQ automatic delineation and the solid line was expert delineation. Small differences were observed between

group (2) and (b). Sub-figures from left to right respectively displayed the coronal, sagittal and transverse views
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Tab.1 Quantitative evaluators of breast cancer and rectal cancer from Fig.1 and Fig.2

OARS Cl MDC CGD D.% DICE Se.ldx Inc.ldx
Fig.1 (a)
Breast_R. 0.51 20.35 20.45 -18.84 0.75 0.68 0.83
Breast_L. 0.45 15.18 20.40 -42.99 0.70 0.55 0.96
Heart 041 18.93 23.12 -18.14 0.73 0.66 0.81
Lung L. 0.90 471 1.69 4.04 0.97 0.99 0.95
Lung_R. 0.88 5.77 3.43 1.80 0.97 0.98 0.96
Fig.1 (b)
Breast_R. 0.70 6.23 3.08 3.01 0.88 0.90 0.87
Breast_L. 0.74 5.44 4.95 9.52 0.89 0.93 0.85
Heart 0.83 7.26 4.86 -1.74 0.93 0.92 0.93
Lung_L. 0.92 4.14 1.33 1.63 0.98 0.99 0.97
Lung_R. 0.91 4.25 1.38 2.24 0.98 0.99 0.97
Fig.2 (a)
Avoidance 0.37 3391 7.22 128.85 0.55 0.90 0.40
Bladder 0.05 44.78 37.18 -37.72 0.10 0.08 0.13
CTV 0.54 12.98 7.02 22.62 0.79 0.88 0.72
Femur 0.34 16.56 56.17 -61.01 0.54 0.38 0.96
Fig.2 (b)
Avoidance 0.45 15.19 8.51 -3.76 0.66 0.65 0.67
Bladder 0.70 6.99 6.01 -1.71 0.90 0.89 0.91
CTV 0.58 14.38 4.67 4.22 0.82 0.84 0.81
Femur 0.51 8.65 20.12 30.17 0.78 0.89 0.69

Note: Cl: Conformity index; MDC: Mean distance to conformity; CGD: Center of gravity distance; D,%: Relative

volume difference; DICE: DICE Similarity index; Se.ldx: Sensitivity Index; Inc.ldx: Inclusiveness Index
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Fig.3 Quantitative parameter distributions of disparities between OnQ automatic delineation and manual delineation

for breast cancer

Note: Fig. (a-1) to Fig. (a-7) respectively displayed quantitative parameter distributions of Cl, MDC, CGD, D.%, DICE, Se.
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Fig.4 Quantitative parameter distributions of disparities between OnQ automatic delineation and manual delineation

for rectal cancer

Note: Fig. (b-1) to Fig. (b-7) respectively displayed quantitative parameter distributions of Cl, MDC, CGD, D,%, DICE,

Se.ldx, and Inc.ldx
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Tab.2 Performance differences of OnQ delineations for different anatomical regions and structures

(Mean+SD, 95% confidence interval)

Breast Rectum P value
(¢]] 0.69+0.18 (0. 65-0. 72) 0.39+0.18 (0.35-0.42) <0.001
MDC (mm) 11.33+7.43 (10.01-12.64) 21.85+14.77 (18.92-24.78) <0.001
CGD (mm) 9.3447.94 (7.93-10.74) 23.58+18.63 (19.89-27.28) <0.001
D.% -1.66+18.50 (-4.94-1.61) 37.80+166.70 (4.72-70.88) <0.001
DICE 0.86+0.11 (0.84-0.88) 0.60£0.22 (0.55-0.64) 0.569
Se.ldx 0.85+0.14 (0.83-0.88) 0.65+0.24 (0.60-0.70) <0.001
Inc.ldx 0.88+0.11 (0.86-0.90) 0.65+0.25 (0.60-0.70) <0.001

Note: SD: Standard deviation
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