Far H3 o [ B2 2 P g Vol. 41 No.3
20244F 3 H Chinese Journal of Medical Physics March 2024 - 265 -

DOI:10.3969/.issn.1005-202X.2024.03.001 E ?ﬁ;%ﬂ-;}h}jﬂ

A E A g RO E I B R E AT X MR EE AEE
S

M7 02, %) B8 M2, B AR, ARSE S, BAR TG, R R A, RN R, B E4R!

1. B 7 BE B AR S DA 24 B U B 2 22/ R 2 W SR A i 28 PRI B s S0 = /) AR B R T T A SR =, AR M
5105155 2. I A4 IR B 16 RO /AR T IR 2 1 RS SR = /T AR B S TR T F S S0 ==, T AR TN 5100605 3. 49 L
M — NREBHTEE, 1A #hil 528010

(HZE ] B8 3245 R RS T oo B IR BB AR H X R A BB E A SAMAMLE R, A % P OHoT s R
PRI T IE R R R IEAH . FTiE  ALIRER 124 R B TMN 22069 578 5% 8 5,3 % Bl — T M8 s EJF AT T o7
KA &5 &R (GTVix) A 6 & 2 E (OAR) . YAE R RIRBM B+ 87+ FF T4 FAikid X (GTVnx)
2 OAR 4] @ MAE A MR AL B, RALITHRARZF I (AV_Aiff) AR K /R A H(MMR) | &3 R 2 (CV) Feth AR AR
P35 (DSC) 2 AN B R R R AN B P S (FTAEERRHRA) EFZ @ fe T A B P 3 LERZANGEETHDEF,
Fritk—F PR B 28R AP 98 P o R 3R ) TMN 2269 BB 407 3 % BB eh 4) 8 £ 57, G5R : FARZEAI R + o (F
ZE5EBRRIRA)EIFZRA 4 F GTVnx R EFA R, 3L EAEPaIRKAV _difft MMR F= CV %3] 4 97.23%+83.45% .
2.1940.754% 0.31£0.14, F 34 DSC<0.7. BB, W12 7] 3¢ F £ B AAT 2 A L Gk 5 DR OAR 4 & 2 F 8 K,
F3 MMR>2.8,CV>0.37,DSC<0.51; /2% T fis F A8 £ & IRIR A & FAUVR 5 KRR OAR 4 4 3 £ 74300, F )
# AV_diff<42%,MMR<1.55,DSC>0.7, A8 TR EZA MG & o EIFZ W 0G4 8 £ 575, TEAMB T 3L ELEN S £
FH— R B 5N, R RV BRI P B IR Z R R B o e B g e R 4) B AL A £ 5 AR B S (TR T
¥ X 4 F , A2 £ & E (MR IV A )X 4 &6 £F £ 0, -F ¥ AV_diff 7= DSC 14 4 5] 4
(98.31%+67.36% vs 69.38%+72.61%, P<0.05)#=(0.55+0.08 vs 0.72+0.12, P<0.05). £5if: R R RF| A 78 EIF 4 & 5%
" A% 7 7 R e R F2 OAR A8 £ 5, K E 3474 B & $e R (GTVnx) Fe IMAAR OAR #9 4 @, A #idk % F 8 6 R e
A TR B AR BIP AT G — 30 S F AL A SR AR S £ 38T R AT,
(XA FBE; RRAMIEIT s BB A S xR LT A R 3G B A K

[ E 425 ]R739.62 [HktrEmE]A [2Z4211005-202X(2024)03-0265-08

Comparison of interobserver variations in delineation of target volumes and organs-at-risk for
intensity-modulated radiotherapy of nasopharyngeal carcinoma among physicians from

different levels of cancer centers

CHEN Meining'?, LIU Yimei*, PENG Yinglin?, XIE Qiuying®, SHI Jinping®, HUANG Rong’, ZHAO Chong’, DENG Xiaowu?, ZHOU
Meijuan’

1. Department of Radiology, School of Public Health, Southern Medical University/Key Laboratory of Cosmetics Safety Evaluation,
National Medical Products Administration/Key Laboratory of Tropical Diseases Research, Guangzhou 510515, China; 2. Sun Yat-sen
University Cancer Center/State Key Laboratory of Oncology in South China/Key Laboratory of Diagnosis and Treatment of
Nasopharyngeal Cancer in Guangdong Province, Guangzhou 510060, China; 3. Department of Radiation Oncology, the First People's
Hospital of Foshan, Foshan 528010, China

Abstract: Objective To assess inter-observer variations (IOV) in the delineation of target volumes and organs-at-risk (OAR)

for intensity-modulated radiotherapy (IMRT) of nasopharyngeal carcinoma (NPC) among physicians from different levels
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of cancer centers, thereby providing a reference for quality control in multi-center clinical trials. Methods Twelve patients
with NPC of different TMN stages were randomly selected. Three physicians from the same municipal cancer center
manually delineated the target volume (GTVnx) and OAR for each patient. The manually modified and confirmed target
volume (GTVnx) and OAR delineation structures by radiotherapy experts from the regional cancer center were used as the
standard delineation. The absolute volume difference ratio (A V_diff), maximum/minimum volume ratio (MMR), coefficient
of variation (CV), and Dice similarity coefficient (DSC) were used to compare the differences in organ delineation among
physicians from different levels of cancer centers and among the 3 physicians from the same municipal cancer center.
Furthermore, the IOV of GTVnx and OAR among physicians from different levels cancer centers were compared across
different TMN stages. Results Significant differences in the delineation of GTVnx were observed among physicians from
different levels of cancer centers. Among the 3 physicians, the maximum values of A V diff, MMR, and CV were
97.23%+83.45%, 2.19+0.75, and 0.31+0.14, respectively, with an average DSC of less than 0.7. Additionally, there were
considerable differences in the delineation of small-volume OAR such as the left and right optic nerves, chiasm, and pituitary,
with average MMR>2.8, CV>0.37, and DSC<0.51. However, relatively smaller differences were observed in the delineation
of large-volume OAR such as the brainstem, spinal cord, left and right eyeballs, and left and right mandible, with average
A'V_diff<42%, MMR<1.55, and DSC>0.7. Compared with the differences among physicians from different levels cancer
centers, the differences among the 3 physicians from the municipal cancer center were slightly reduced. Furthermore, there
were also differences in the delineation of target volumes for NPC among physicians from different levels cancer centers,
depending on the staging of the disease. Compared with the delineation of target volumes for earlier stage patients (stages I or
1), the differences among physicians in the delineation of target volumes for advanced stage patients (stages III or IV) were
smaller, with average A V_diff and DSC of 98.31%+67.36% vs 69.38%+72.61% (P<0.05) and 0.55+0.08 vs 0.72+0.12
(P<0.05), respectively. Conclusion There are differences in the delineation of GTVnx and OAR in radiation therapy for NPC
among physicians from different levels of cancer centers, especially in the delineation of target volume (GTVnx) and small-
volume OAR for early-stage patients. To ensure the accuracy of multicenter clinical trials, it is recommended to provide
unified training to physicians from different levels of cancer centers and review their delineation results to reduce the effect of
differences on treatment outcomes.

Keywords: nasopharyngeal carcinoma; intensity modulated radiotherapy; organ segmentation; absolute volume difference

ratio; Dice similarity coefficient; coefficient of variation
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Table 1 General information of patients

G5 MR R T N M RS
1 5 35 Tl NO MO I
2 L 35 T1 N1 MO il
3 5 49 T2 NO MO 11
4 5 82 T2 NO MO i1
5 % 60 T2 N1 MO II
6 5 40 T2 N1 MO 11
7 5 59 T2 N2 MO 111
8 u 36 T2 N2 MO 11
9 3 55 T3 N1 MO 111
10 5 59 T3 N2 MO I
11 5 50 T4 N2 MO IVa
12 3 59 T4 N3 MO IVa
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Table 2 Comparison of volume variation in GTVnx and OAR delineation among physicians from different levels of cancer centers
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Figure 1 Comparison of segmentation differences between 3

physicians from the same municipal cancer center and the standard

structure of national regional cancer center
CLAONARIERS BT AR AR s 0 (0 A B 5 T R s 3 4 B2
A ) o A R

2.3 3 AT O E T 2 18 4 E X FA OAR &
R =R

AH LT AN [) 92 501 T ggg o oo B D 22 ] ) /2 i 2
S, TR P 3 4% B A ) i 25 R A — 2 R/ .
Horp il ZE A IRER Ao R e A A R A
Fe AR UL R 2 A A0 O 1 ¥ A B P AR 5 4 A
LI (DSC>0.7), H 3 & Bl Z [H] ) °F- 35 CV Al MMR
AR SN, 2R /N T 0.26 F1 171, fHAE, % R
TH T /AR FRES B A2 A AR 28 A3 S i A A A
wE A, 3 A TR E AR K25
CV HIMMR 435K F 0.3 2.1, L4,
24 ARAZANMBHROENZ BN AE S HHEER
X OAR KA E ZE F K/

AN TRV ) o9 v B U 2 [ AN [+] 3 8 2
DX 2] A7 A 22 5 AR FEARFUR /N WA Giit 24 X
(P>0.05) (&l 2a) . 1Miixf FHLX 1Y AV_diff f1 DSC{H
ZIA] G 7 , AR B30 28 8 (T8 A0 ) Y 4 X /) 1
AT 22 B o) B 1 % (XN TV ) S X/ i ) 25 57
BN AV _diffAIDSCAE 5124 98.31%+67.36% vs
69.38%+72.61% (P<0.05) F1 0.55+0.08 vs 0.72+0.12
(P<0.05) (1 2b) o A5 A0 I £ 4 119 OAR 2
L, R IR 2 80 A B Z AT 2200 (P>0.05) ,

F3 TRERAHBEFOEIDZ B9 ERXF OAR K DSC LLAR
Table 3 Comparison of DSC in GTVnx and OAR delineation

among physicians from different levels of cancer centers

A WREED WEA2 WgEA3 P
X 0.65£0.12  0.64+0.14  0.62£0.14  0.854
Ze g 0.73£0.08  0.77£0.05  0.69+0.06  0.012
A et 0.69£0.09  0.74+0.05  0.66+0.09  0.031
el RiE 0.86£0.06  0.83+0.05  0.80£0.06  0.041
AT e 0.80£0.11  0.82+0.04  0.81£0.06  0.407
i+ 0.8440.03  0.85+0.03  0.85£0.03  0.368
2o B 0.69£0.07  0.83+0.05  0.74£0.1  0.001
A 0.66£0.07  0.83£0.04  0.71+0.11  0.015
i 0.74£0.05  0.7320.05  0.74£0.05  0.502
e iR Bk 0.83£0.06  0.83£0.06  0.82+0.07  0.662
ARk 0.82£0.06  0.83x0.06  0.81£0.09  0.344
Vi {1 B 0.69£0.09  0.74£0.05  0.66+0.09  0.809
AT 0.48+0.15  0.56£0.17  0.51%0.17  0.515
A 0.31£0.25  0.17£0.19  0.12+0.15  0.039
MM 2 0.4740.21  0.46£0.19  0.51+0.18  0.788
sz 0.48£0.22  0.47+021  0.48+0.22  0.995
EIEEN 0.3240.31  0.48£0.17  0.33:0.28  0.185
Ze il b A 0.58£0.16  0.65£0.16  0.62+0.12  0.453
PERIIETYEN 0.62+021  0.68+0.11  0.70+0.11  0.556

ICEBERY AV_diff L S48 LA 48 B /) DSC BA
—ERIGETFE X (P<0.05) (K 2¢ Fild) .

33 ig

A [] 2 Uil 22 ) /2 8 NPC #8 X F1 OAR 1A FUAF 78
225, B 22 7 s s Rl i Ffi A,
] RS T RN IRPE 7Y, REC &k M T
NPC U7 2% B 2 45 5 5 7 52 B i R34
BT NPC I X R ] 3 A 3 45 40 1) 52 2k DA &
AN T R 5 A AR AR 28 A URIIG R 2256 b i Ak 22
S (AR ) AR R X GTVnx I, 2856 A8 1 f4 & Uifi
22 W TG 5 R AR T S PR A PR AR . X T R S B0
DX AR R () /) T gk R ik /N, DA T 5% W) 0T 1) A 12
FETFRLR 2 S ARAFFT 25 it — L8R T AT
S v ge Hh s 1 BRI 7E ) ] GTVnx AR A7 78 B 3
225 ¥ DSC/NVT 0.7, FIEFI 25 5 ( A V_diff) i
K 90%, H ¥ MMR & ik 2.19, # 2> #3411
GTVnx (RF 2 i) 22 5 R 3 3504 b X5 Peng
AEOTTE [ N HEAT B 22 TR AR A SR AR, A T] % R
AN TR) Jib 9g v = i ) i ] — 451 NPC -3 2 X {4 1
(PTVnx) i, MMR Sk 2.41,



270 - i B S A $41%

x4 TR HOAREE Z B AEEFLR

Table 4 Comparison of segmentation differences among different physicians in municipal cancer center

DSC
e Ccv MMR
TR L vs THREEA 2 THZEA L v REA3  ATREA 2 vs THREEAE3

X 0.20+0.16 1.57+0.57 0.67+0.16 0.68+0.17 0.82+0.11%
A Mg 0.19+0.06 1.40+0.13 0.78+0.04* 0.89+0.09 0.82+0.07*
A gint: 0.17+0.07 1.38+0.15 0.78+0.05* 0.89+0.08 0.82:0.09%
e AR 0.11£0.05 1.23£0.12 0.86:+0.06* 0.840.06* 0.95+0.03
AT 0.170.10 1.43+0.33 0.82+0.09* 0.8120.10% 0.95+0.03
i T 0.05+0.02 1.11£0.05 0.88+0.03* 0.91£0.06 0.92+0.04
2 TR 0.22+0.08 1.52+0.23 0.73+0.07* 0.83+0.13 0.82+0.11°%*
A 0.25+0.14 1.61+0.38 0.71+0.09%* 0.84+0.13 0.81+0.14*
T 0.14+0.06 1.32+40.16 0.77+0.09* 0.79+0.13%* 0.860.09
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Figure 2 Comparison of segmentation differences of GTVnx and OAR in patients of different stages among physicians at different cancer centers
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