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Correlation between geometric parameters and dosimetric parameters in the evaluation of

image auto-segmentation for radiotherapy

YU Hang, LIU Huan, FU Yuchuan
Department of Radiotherapy, West China Hospital of Sichuan University, Chengdu 610041, China

Abstract: Objective To investigate and discuss the necessity of combining geometric parameters and dosimetric parameters
in the evaluation of image auto-segmentation for radiotherapy by analyzing the relationship between geometric parameters
and dosimetric parameters of regions of interest (ROI). Methods An auto-segmentation model established by convolutional
neural network was used for the auto-segmentation of organs-at-risk and target areas for 18 patients who received
postoperative radiotherapy for cervical cancer, and then the auto-segmentation results were compared with manual
segmentation results. The geometric parameters used for evaluation included volume/area-based parameters (Dice similarity
coefficient, relative volume difference) and distance-based parameters (maximum Hausdorff distance, 95% Hausdorff
distance, centroid difference), while the dosimetric parameters used for evaluation included the average dose difference for
organs-at-risk, as well as the AD,, and AD,, for target area. The relationships between geometric parameters and dosimetric
parameters of ROI under different segmentation methods were analyzed by linear regression method; and the correlation
between geometric parameters and the dosimetric correlation between manual segmentation and automatic segmentation
were obtained by Spearman correlation analysis. Results The relationship between geometric parameters and dosimetric
parameters of all ROI was weak (63.3% of R°<0.4) and unstable; and meanwhile, the correlation coefficient || between
geometric parameters did not exceed 0.625, indicating weakly correlated or not correlated with each other. Conclusion Both
geometric parameters and dosimetric parameters should be concerned when evaluating the results of image segmentation for
radiotherapy, and the combination of area/volume-based evaluation method and distance-based evaluation method should be
used for the selection of geometric parameters.

Keywords: radiotherapy; auto-segmentation; geometric parameter; dosimetric parameter

[Wr#s BH#]2021-01-08

(BB 0014 BT E AL 30 H (2020YFS0274)

[1EZ A 1447, 0t £, BP9 77 1)« BE24 B E-mail: 506640120@qq.com
[EE S M) 1, BARFIE, 558 07 1« B2 2243, E-mail: ychfu@hotmail.com



- 541 -

e

[l

[l

I DX R B B R A TR YT I AR rh E Y
— 2 AT TS A, [ 85 E HA B S A R
R i 22 S A A . HET A BT RY A 2075
TP RT R FH TI OR , E X 8% 8% [X 33 (Region of
Interest, ROI) ( &S M as B AT A sh &G, hHIE
AT A B BIE R T BOTIRIA . ARk, TR
JE27 2 W B8 A Bl o3 5 Vs & )T ifis
THEHRIT X G Sas B W B 2o # IR S
PR AN R TGP s H B R

T2 HE T B A 350 #) i R 5 T IR 2
2T 09 B B4 E % o 5045 5 0 DAl R 6 A R
I Tl R AT DB R 22— FEPPAL R R vl
) 2 W e B Ta b 2 LA 48 580, R IR R 2E S5 o
DEEES | — SRRSO 2o A . A LT e 5k
THE T, I BT LR B 2 UL S 5ok TR
ST VAT B E AT = i R AH G S, AN RE % I
M) T 22 S X I DX A B B 3R i A s i

AR R B 2 2 B 1 3l 43 1 A A HE X K
P& K A% H A R 5 B8 A T 2l a) A B T 2 S i ik
FEIEAL , B35 % A 2l 0 B 25 S A7 PEAN BB L] =
GRS ¢ SR PR A S d RS N i)
3T T LR UG S5 18] AR ek

1 ARETE

1.1 ®&EH
FEUG Kk AT 2015452 H £20194:7 A 7EMU

N2V B Bie iy 7 B 236 7 1Y 180 {51 5 08 A
L IB~IA A, 35 T R 5 45 32 iU iR YT, Horh
1625 CTHHEH T4k, 18 & CTEE H Tk . fr
A B TE CT H 31T IR DL ORIE B e 72 2, 4 it
R FHAVEMAZ | XT38 3 Sk T, fuff Sk 2507 A 98 44 T
[ , IR R, R PG ] 5 BE L CT
Siemens Somato (Siemens Healthcare, Forchheim,
Germany ) HE17 R4E , BIMG E 50 WK N 512512, )2
JE 3 mm, & KBS A A Bk N
K B W o M PR X (Clinical Target Volume, CTV) 43
HE AR CTV MG M L Z5 1) CTV, [ Ak CTV
ALHE B S e A E TR R e SR S BE
FEIEWRELZE CTV LG 8% S B8 B8 b RIEAT S 1L
RS X
12 BHREIEERER

fifi F 4 B 22 1 26 FCN-8s I &R TG 1 34
BRI SR AT A TS NS5 B B IR R B 27 )
D5 EC T H Caffe"”, 2T ImageNet 04 A iR~ )
SEMIINN Sk {8 Python 1 R 4R B2 1 5 X B 245245
DICOM RT SCUFEATAH OGR4 L3R KR, #4162
15 585 1) CT BURH TR RN 25, Sk FH B0 25 5 550l
P3Gkt 4, 76 NVIDIA GTX 1080TI GPU L #17
BRI L A FHIN R AR XS 18 5030 8 &5 14 CT
PR Al A T HE DRI s K a8 B Y A 3l 51, Rk A 3)
Sy RIS RS B Tl WS B T LA, R 1 T LA
JUMHREER S 13 BISE R B — A U S50 7 SCf
TESS 14T PR

®1 LSRR ESER

Tab.1 Segmentation results evaluated by geometric parameters

24 B b RS ARk H /N CTV

DSC 0.92+0.04  0.87+0.04  0.90+0.03  0.76+0.08  0.67+0.09  0.73+0.05
CD 3.63+3.23  3.01#2.61  2.44+1.17  5.3843.00 27.03+13.93 6.85+4.39
Max HD/em ~ 4.0242.52  1.9742.67  126+£1.00  3.73#5.78  5.77+2.95  5.00+0.96
95% HD/cm  0.84+0.88  0.65+0.68  0.48+2.38  1.00+4.09  2.86+1.24  1.52+0.42
RVD -0.05£0.20  -0.08£0.13  0.05£0.08  0.12#020  0.36+0.20  -0.09+0.23

DSC: Dice #{UME Z %L ; CD: i 2% ; Max HD: iz K Hausdorff i % ; 95% HD : 95% Hausforff i % ;

RVD : FHXF AT 22
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Fig.1 Dose—volume histogram of manual segmentation contours

(solid lines) and automatic segmentation contours (dashed lines)

for a patient
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Fig.2 Comparison of dose parameters between manual segmentation and automatic segmentation
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Fig.3 Correlation between geometric parameters and dosimetric parameters
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Tab.2 Correlation coefficient r between geometric parameters

e DSC CD  MaxHD 95%HD RVD
DSC - 20353 -0.098  -0414  0.386
CcD -0.353 - 0.168 0.625 0.126
Max HD -0.098  0.168 - 0.133  -0.158
95% HD 0414  0.625 0.133 8 0.004
RVD 0.386 0.126  -0.158  0.004 -
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