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Development and validation of Web-based automated dose-volume histogram data analyzer
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Abstract: Objective To develop and validate a Web-based automated dose-volume histogram (DVH) data analyzer. Methods
Based on the Django framework and Python programming language, a web-based automated DVH data analyzer was designed.
The DVH in tabular format of 30 similar plans were exported from Eclipse planning system by using automated analyzer; the
corresponding parameters of DVH were extracted manually. And the exported data were compared with the extracted data to
analyze the efficiency, accuracy and the reasons of errors. Results Compared with manual method, the automated DVH data
analyzer showed superior efficiency and accuracy. For the parameters such as HI prv, Dsy, and mean dose for the femoral head
and urinary bladder, the disparities between manual and automatic extraction were negligible (Error<0.01%, P>0.05). However,
significant differences in the calculation of conformity index (CI) were observed between the isodose conversion method and
the DVH extraction, which was ascribed to the spatial sampling algorithms of planning system. The mean difference in CI prv
and CI v were respectively (2.60£1.04)% and (0.66+0.29)%, P<0.001. The results of DVH extraction adopted by the Web-based
analyzer were more close to the CI values auto-generated by Eclipse. And the Web-based analyzer effectively conquered the
limitation of Eclipse which only calculated a CI value at a time. Conclusion The developed Web-based DVH analyzer can auto-
analyze large amount of DVH data efficiently and accurately, with the advantage of cross-platform application.

Key words: Web dose-volume histogram; auto-analysis; big data; treatment planning; dosimetry

(7 B #1]2016-01-06

[(E£TE JEZK AR EIE 4 (11505012, 81402535) 5 b Tl B B B FH R “ 35 1 7 140 & T 22 9% 98 B (QML20151004 ) 5 [T A A 25 M4 Tl BHIF £ 351
(201510001-02)

(1EE I )R 2 (1976-), W, B9 TR, A58 ) : 23, Tel:010-88196033 , E-mail:wuhao_bicr@sina.com,

[BEEE K L5 (1985-) i+, TR, BF5E 5 1) : R 2= )34, Tel:010-88196033 , E-mail:ybzhang66@163.com,



- 434 - Hh [ R 2 B A RS %i33%
H = i IR AL, Sk ELRER SR AN SR A T3 Lo 7
N e TR OE I GRS G T PUE LS L O EAN LN i

FEAAFH 7 Kl (Dose-Volume Histogram, DVH)
AR il ALk B T T S E AR, A
ENRIER S n 1) =2 TR i1 ot A1) 11 k=570 TR
Z il X BRAE TR 2 — o BT R R
Geytft 7 28 T H T4 DVH 8l , 2253 it
LIRS HOTE IS bt 2 s O U X
FERT HAFAE I 1 3 Mot iR 22, 1 S50 T3 H AR SE
] RS E A RE . BARPIZE T H A4S &)
DAY 2 S HT R EB A I R AN 28 43 it oK, (EL B 2 KA
s B 1 SR e LA B s 191 3 B SR B 8, AT
ORI 25 AR AR AN = A R A5 (B H 43 i
Mo A TTAE DL B Wi AR A ) 204 s 3l S ], 1
T —EJLT Web () DVH S5 A W42 I T2, IF LT
T AR 30 2 DVH R AR 2 B - AT T X [
Bk

1 B EHZE

1.1 $I2ENDVH S #{

W 30 17 B 9 A I W) 254 et 140 ) DVH 26
PLRHIE XN Eclipse T R geh = i, IF 2 BRE PR
58 S BN RN 2R 514X ICRU 83 S4fisly ™ DL A B
I R 235, 2238 F SR B N 240 “Body” i Visoso coy
T Vo cay [ 1 285 HEI SR I 458 701 o 200, 75 1 4 X AR L
5060 c¢Gy Fl1 4180 cGy 43 il % ii 100% PGTV (Plan-
ning Gross Target Volume) Fl PTV (Planning Target
Volume) 4L 75 F 4t | PGTV FIPTV 44 XA Bz H:
D, » Dsges » Dosei 1 Doss (2% , 50% , 95% 11 98% 1% 2% ¥4 4
P2 AR &, 5037 Gy ) s PGTV Huid 107%4877
T 8 AR Vi vory (Viore B Vi o) 5 B3
TS D6 Y Disose (Dsovesia« Dsors_vn) F1F 24157 12 (Donean_rur«
Ducan s, H0 ¢Gy) , FFI LB £ G 0 5B PGTV
FIPTV (7 52151 P48 £ (Homogeneity Index, HI)'™*
FIE JE 46 %0 (Conformity Index, CI)'*'

HI=(D,, ~ Dus)/Ds » CLI=V 0007V sy 0F Vpry
1.2 BFRMMEX

FRIF 3T Web 42441511, SR I Django i FHAEZEFI
Python Za P15 7 , A0 W B #5530 DVH 22 S (14t
ORI AL R IRSS 455 6 R 7 X0 SCERE T8 e
BT A5 BHHEURNZGET T o007, IR E e rks it LA
Excel SR A a4 Ge HE R T R EA LA
H DI R 5 N DVH 23k U P = - ID 7 R
TH ID 43 BIVE A SCEERES 1 3RS 250, i
Eclipse 2GSV L—Ab 50, i1 [m] 254
RIS R IR O] BER AR P fbad Iy . Rkt b

(em’) 49570 i (cGy ) S5 B A) 132 R AR 1 i T
iy X A R Y% , TR RSk Hh I 2R AR 5 7
s TR, X [ — S5 e AR R
FEM Z i 24 BN, SR 95 48 T nl BB 44 FRIT) 7
W=V VIV €1 K e O VNG B [ Ao 424 £ o <A
DVH =4y 3 5145k, BRES 3 11 [ I ARNHATRSR,
#i X 5] (cGy ) FARRTF 2 (% ) AT 2 AN [ P
[ DVH SR B AR . S8 F I, Hpulad X 5177
PE A TR R , ST 446 Xof 5] b R %o 591 o 7 8104
o P ARIR FH PR e 2 i R SRR
FIEXT N AL ATH . 25 FEEF B DVH Bl SO R
IN K RN AL FITRE SR AR ], I PR L T RE AR AN
[ ARG 5 SR B AN [ () R (BB . PRI, T
ANFE ELHEHR B R 2 0 5] £ a5, B30 43 6T ) AR
SR FH G 3 P S5 2 A7 (9 D A T 7
1.3 EASRBRIATEHIERE

FIIH Eclipse RGtEEALAF S5 TR L DVH
BEICT EL (5230 JBOR /N, S5 i 2 2 Ay g 1
PRI ) 25, %k 3 30 BRI A AR RIS #A T AT 2R
£ O SEFETR AT ]I 5 Web $REUT 0047 F A
14, FitFEFE

FET SPSS 21.0 44, FH Shapiro-Wilk J5 ik
PR OE SRR 30, X TR MATF A IE &1
RS 4 o3 A R A T IE X ¢ 62 56 1 Wilcoxon Bk 1A 56 DA
ST oy B B Bl 2 (R R S L B 2
OB, P<0.05) , 7EXF F s AL T3 EUW B 151 7%
TG e J 15 2 (8 I R 3 S

2 & B

ARG e B AR R AL FIAE 238 5820 AN 1 1
B 2 Firs o

Brower
File Upload Template Cohfiguration Service Invoke Results Download
| 1 1 1
A4 A4 A4 Y
Django Service Framework

. .
€ Saving Service Responding Results Return
v v

L !

DVH Processing e
————— ————
U Program [ J

1 EF Web I DVH HiRIZENIE 75244
Fig.1 Program framework of Web—based DVH data analyzer

DVH: Dose-volume histogram
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Tab.1 Statistical comparison of differences between Web—based automated extraction and manual analysis
(reference) for 30 DVH

95% Confidence interval

Parameter Mean Standard deviation P value
Lower Upper
HI porv 0.03 0.01 0.06 0.066 0.014
Cl sty 2.60 221 2.98 1.035 <0.001
Viom parv -0.45 -1.32 0.42 2.342 0.465
HI prv -0.01 -0.02 0 0.032 0.215
Cl e 0.66 0.55 0.77 0.294 <0.001
Dsos 0 0 0.01 0.016 0.781
Duean_rn 0 -0.04 0.03 0.088 0.839
Dsoss us 0 -0.01 0 0.017 0.416
Divean us -0.01 -0.02 0.01 0.051 0.485

Difterences were expressed as: (auto-manual)/manual®*100%.

PGTYV: Planning gross target volume; PTV: Planning target volume; HI: Homogeneity index; CI: Conformity index;
FH: Femoral head; UB: Urinary bladder
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