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Dosimetric impact of heart valve delineation variability of inter-observer on radiotherapy of
patients with esophagus carcinoma

Li Danming,Mu Qingxia, Yang Yan, Ge Xiaolin,Cao Yuandong,Zhang Sheng, Jiang Nan,Sun Xinchen
(Department of Radiation Oncology,The First Affiliated Hospital of NJMU ,Nanjing 20029, China)

[Abstract] Objective:To determine the extent of inter—observer variation in delineation of heart after and before studying the heart
atlas and its impact on dose distribution of the whole heart and every cardiac valve in radical radiotherapy of patients with esophagus
cancer in blind modes. Methods:Ten patients with esophagus cancer and without operation were asked to contour the heart in
computed tomography transverse section in blind modes by five observers. Inter-observer variability were compared in the delineation
of the whole heart and estimated doses for heart and every cardiac valve before and after studying the heart atlas. Results: Compared
with the mean heart volume without guidelines,the mean heart volume with guidelines was increased from 635.3 cm® to 647.6 cm’.
Soensen—Dice similarity index (DSI)was increased from 0.84~0.87 to 0.92~0.94. Jaccard similarity index (JSI)was increased from
0.91~0.93 to 0.96~0.97. After learning guidelines,the volume of the heart was increased significantly,I_Tot/U_ Tot increased from
0.75 = 0.02 to 0.84 + 0.03. In addition to the heart and the pulmonary valve,D,,., and D, of aortic valve,mitral valve,tricuspid valve
were increased significantly after learning guidelines. The coefficients of variation (CV)of D, and D, of hart and valves were
increased significantly. Conclusion: There was a significant difference in the delineation of heart for different observers,which could
be decreased by the introduction of heart atlas. The delineating inter-observer variability has no dosimetric effects on the whole heart
and pulmonic valve,leads to the difference of D,,. and D, of the estimated dose on aortic valve,mitral valve,tricuspid valve.
Furthermore, the introduction of heart atlas decreases the difference of radiation dose among the above structures.
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Table 1 Analysis of variability of the whole heart volume contouring without and with guidelines
_ 22 )R
LD
Awvs B Awvs C Avs D Avs E Buws C Buvs D Buvs E Cos D Cos E Evs E
JsI
SEHE 0.84 0.87 0.86 0.86 0.84 0.85 0.86 0.86 0.86 0.85
/M 0.78 0.85 0.80 0.80 0.79 0.81 0.81 0.78 0.80 0.78
SN <] 0.88 -0.91 -091 -0.91 -0.88 -0.89 -0.91 -091 -0.91 -0.89
St Dev 0.03 0.02 0.04 0.03 0.04 0.02 0.04 0.04 0.04 0.04
Err% 3.54 2.23 4.09 3.79 4.40 2.79 421 4.13 4.55 425
DSJ
SEHE 0.92 0.93 0.93 0.92 0.91 0.92 0.92 0.93 0.93 0.92
/M 0.88 0.92 0.89 0.89 0.88 0.89 0.89 0.88 0.88 0.87
SN e 0.94 -0.95 0.95 0.95 0.94 0.94 0.95 0.95 0.94 0.94
St Dev 0.02 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02 0.02
Err% 1.95 1.18 222 2.05 2.40 1.51 227 227 245 2.35
_ =35
LD
Awvs B Awvs C AwvsD Avs E Buws C Bwvs D Buvs E Covs D Covs E Evs E
JsI
SEHE 0.93 0.94 0.93 0.94 0.92 0.93 0.93 0.92 0.93 0.93
/M 0.90 0.92 0.89 0.92 0.89 0.87 0.90 0.86 0.91 0.86
SN <] 0.95 -0.95 -0.97 0.96 0.94 0.96 0.95 -0.95 -0.95 0.96
St Dev 0.02 0.01 0.03 0.01 0.02 0.03 0.02 0.02 0.01 0.03
Err% 1.96 1.06 2.81 1.43 1.44 3.01 1.76 2.47 1.47 3.09
DSJ
SEHE 0.96 0.97 0.96 0.97 0.96 0.96 0.97 0.96 0.96 0.97
/M 0.95 0.96 0.94 0.96 0.94 0.93 0.95 0.93 0.95 0.93
SN <] 0.97 -0.98 0.99 0.98 0.97 0.98 0.98 0.97 0.97 0.99
St Dev 0.01 0.01 0.01 0.01 0.01 0.02 0.09 0.01 0.01 0.02
Err% 1.02 0.55 1.46 0.74 0.82 1.58 0.92 1.31 0.77 1.64
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Table 2 Dosimetric comparison of the whole heart without and with guidelines

RS £l = M P
EEIME il FHE el
D, (GY) 238 +£54 17.2~33.1 243 +54 17.5~33.9 <0.001
D,x(Gy) 70.9 + 0.8 69.6~72.6 70.9 + 0.8 69.7~72.5 0.400
CViea( %) 4.60 1.30~10.10 3.10 1.20~5.00 0.020
CViu(%) 0.20 0.03~0.50 0.20 0.10~0.40 0.970
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Table 3 Dosimetric comparison of aortic valve and pulmonic valve without and with guidelines

. 22 23] )5
Eistan — — PiA
FHE FiogEe| FHE FiogEel
Fhkik
D, (¢Gy) 3936 3012~5 143 4015 3 270~5 296 0.282
D, (cGy) 4 841 2 629~6 136 5036 2 715~6 232 0.030
CVmean( %) 4.77 3.02~6.68 3.22 2.19~4.70 0.001
CVioa (%) 4.98 2.19~8.97 2.59 1.47~3.94 0.005
i s ik e
D, (c¢Gy) 3920 2 304~5 280 4038 2 419~5 430 0.190
D,..(cGy) 4 841 3 103~5 939 4936 3 142~6 173 0.181
CVimean( %) 4.71 3.19~6.28 3.36 1.92~4.93 <0.010
CVi(%) 5.38 2.74~10.16 2.48 1.23~3.96 0.006
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Table 4 Dosimetric comparison of mitral valve and tricuspid valve without and with guidelines

. FoI ol iy
™ i i i i
—
D, (¢Gy) 4 089 2 369~5 532 4 184 2 286~5 663 0.030
D, (cGy) 4768 3 136~6 085 4919 3192~6 409 0.008
CV (%) 4.83 2.92~6.31 3.24 1.59~5.19 0.004
CV (%) 4.36 2.78~5.85 2.79 2.06~4.45 0.003
=
Dyn(cGy) 3296 2 425~4 523 3 444 2 398~4 797 0.020
Dy(¢Gy) 4 346 2 843~5 701 4 359 2 873~5 735 0.780
CV (%) 4.92 2.69~7.29 3.16 2.12~5.40 0.001
CV (%) 3.72 1.72~5.72 2.60 1.26~4.21 0.030
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