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Effect of limiting value of subfield number on dosimetry of intensity-modulated

radiotherapeutic plan for left-breast radical mastectomy
LIU Ying ,ZHANG Huiling ,YANG Ping ,RAO Lan
(Oncology Center , Ziyang Municipal First People’s Hospital s Ziyang ,Sichuan 641300,China)

[Abstract] Objective To investigate the effect of the limiting value of subfield number on the dosime-
try of intensity-modulated radiotherapy (IMRT) plan for left-breast radical mastectomy in order to seek the
optimal limiting value of subfield number. Methods The clinical data of 30 patients with left-breast radical
mastectomy in this hospital from March 1,2022 to March 31,2023 were retrospectively analyzed. All patients
used the Oncentra 4. 3 planning system to design 5 kinds of IMRT plans,and the limiting values of subfield
number were 15,25,35,45 and 55 respectively (all IMRT plans were named according to the subfield number
limiting value,the other optimization parameters and objective function were the same) , planning target vol-
ume (PTV) dosimetric parameters,organ at risk (OAR) receiving dosage and monitor units were statistically
analyzed and compared. Results The PTV D,,, (F=104. 439, P<C0. 05), Dy, (F =20. 748, P <0. 05), D, un
(F=89.578, P <{0. 05), homogeneity index (HI,F =101. 794, P <0. 05) and conformity index (CI, F =
26.453,P<C0. 05) among different subfields number limiting values of IMRT had statistical differences, the
left side humeral head V;,(F=76.991,P<C0. 05) had significant difference and the other OAR had no signifi-
cant difference (P>>0.05). The PTV D,y »Dggs; » Do s C1 and HI values of plans; were significantly superior to
those of plan;; and plan,; »and the differences were statistically significant (P<C0. 05). Compared with plans; ,
there were no statistically significant difference in PTV Dy, and CI of plan,;; and plans;; (P =>0. 05) , while the
PTV D,y ,D,... and HI were lower,and the difference was statistically significant (P <C0. 05). The V;, of left

humeral head in plan;; and plan,; were too high to meet the clinical request. The plan,; , plan,; and plan;; could
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protect the OAR well,moreover there were no significant difference in the receiving dosage of the OAR (P>

0.05). The monitor units of plan,; was lower than that of plan,; and plan;; .and the difference was statistically

significant (P<C0. 05). Conclusion When the limiting value of subfield number is 35,the dose distribution of

PTV and OAR receiving dosage meet the clinical dosimetric requirements, meanwhile the monitor units is

lower, which can be used as a reference value for the IMPT plan design for left-breast cancer radical mastecto-

my.
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s M BB bR A R AT O s R AR B
TETBCT HT 2 2 8 g W 2.
1.2 7k
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Fr A B 5 1k A ML BT 2 T Sk T, A
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DR300, DL Bl i BE A Rz Rk i ) R R . R GE
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intensity-modulated radiation therapy;limiting value of subfield number;breast cancer;do-

N R 55 2 SOHEF- T B 4 EMESE I, 9 4 )2 R
2.5 mm, HAM I X IR, CT KR EEFLA
Oncentra 4. 3 iR ZE it itk it .
1.2.2 PIVAAREZEAHS

JRCPY B2 0 2 2% b 3 b g i SR IR 9T DM E 41 21 (The
Radiation Therapy Oncology Group, RTOG) ¥, i Jig
) A R ) T I R FE A FR Cclinical target volume.
CTV) K f& M %43 B (organ at risk, OAR), CTV {5
AR e BE MR R R R S X AR, R R
P 22 M 2 8, T REAR R (PTV) B 7E CTV %
fih b =45 Ah 0.5 em J5 . BN EE T 0.3 cm,
OAR A2 45 2 A0 i X6 ) LA o0 L 86, B B8 S 3
0.5 cm 52 % #8 11 % & M #% B & B (planning risk
volume,PRV) %, Fiff PTV & OAR #2456 F &
BT B I /2) T, O F o AT BT IS W R R B A S
AT,
1.2.3 o7t xlgit

Jir A A A O R i o S 50 Gy/ 43 UG i 2
Gy/#b T REL 25 K iR 5 W/ Ji Bk E A 95 %01
CTV ik#lkb i, R ITFTE Oncentra 4. 3 11
¥ R4S i T .3 T Elekta Precise Il #8%& F 6MV-
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B B M 0.3 cm L Fe/NFEFHLARETAN 4 cm®,
F/NFEFBEE 5 MU, e R B AR %R 80 k. IM-
RT &I BE 6 D SHEF . B e i BEFR 2> PTV Uy
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LR HF A BB 10°,20° A0 2 N %F B8 G Y, O 1 HF AR
(B3 M R 15.25.35.45 .55 HEARDEAL S 500 H Ax
PRECHA [F] , A4S B A 5 4 IMRT 3%, IMRT 3
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fir %4 plany .
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it Dygy (980 PTV 1Y 3Z B 1) 150 4 D, s 395
J& (homogeneity index, HI) ; i& J& 48 £% (conformal in-
dex,CD, H HI= (D, —Dysy ) /Dsors s HI {EH /N,
PTV Fl & ¥ 2 #ar. Cl=(VT,/VT) X (VT,/
Vi) VT KR TT R EL G F PTV, VT 2
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FLE IMRT 1140 b 7 B BOR 8 LA £ 56 ik &
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0.05), HI A bl % 250 Z i/, CL (b & 1 5
Bt Zmig ok, 2R A 5005 3 X (P<<0.05), 4l
¥, 5 plangs #H Ee . planys M1 plan,, ) PTV D,y .
Dmcan JHI ﬁﬁ% ngs% .CI ﬁﬁ'ﬂ& s%ﬁﬁjﬁ%l—f‘%%
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Dy (eGy) 5 574+63° 5 448+445° 5390433 5 358+29° 53494 34° 104. 439 <<0. 001
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ik
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FE
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7 WA Sk

Vo (20D 19. 8749, 20" 7.274+3.76" 1.8140.73 1.5240. 64 1.0140.59" 76.991 <0. 001
B PRV
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*:P<C0.05,%5 plan,; .
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SR,

A FE Y, Bl T I EOR (A KL PTV 1 5 KA
i HA 05 I AR A N G KL B A LR R
Pl 2R AAGH¥E L, X SkEREES M E
Wil T s g RAHRL, BEE TR EUE Z.PTV
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