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Abstract ; [ Purpose | To investigate the relationship between irradiated dosimetric parameters of sternum
and acute hematologic toxicities (HT) in breast cancer after radical mastectomy. [Methods] The clinical
data of 56 patients treated with radiotherapy after radical mastectomy in Hebei General Hospital from
December 2015 to May 2019 were analyzed retrospectively,The parameters Vs, Vi, Vo, Vo, Vag, Dicans
Dy, Do, Dig, Dy and Dy of the sternum were recorded on dose-volume histogram (DVH). Hematological
indexes were recorded and HT was graded to evaluate the relationship between sternal dose parameters
and acute HT. [Results] Sternum Vy, V3, were associated with increased risk of grade =2 acute HT;
sternum Vg, Vo, Vao, Vi, Dey, Dy were associated with increased risk of grade =2 leukopenia. Sternum
V3 was the independent risk factor of grade =2 acute HT (P=0.037),and V,,Dg were independent risk
factors of grade =2 leukopenia (P=0.039,P=0.033). The cut-off point of V3 exposed to the sternum was
24.38cm?,and the cut-off point of V, exposed to the sternum was 6.48cm’. In addition ,higher ki-67 and
higher chemotherapy-radiotherapy time interval were more likely to cause grade =2 neutrophil toxicity
(P=0.016, P=0.038). Further study of the factors affecting sternal dose indicated that the body mass index
(BMI) and thoracic ratio were negatively correlated with sternum V. [ Conclusion] Reducing the irradiat-
ed dosage of sternum may decrease the risk of grade=2 acute HT in breast cancer after radical mastecto-
my. In addition,some clinical factors might affect HT, which should be paid more attention to.

Key words: breast cancer;radical mastectomy ; hematologic toxicity ;dose-volume histogram ;adjuvant ra-
diotherapy

Y AE B H.2019-10-08; 15 [ B #1:2019-11-19
EeTB . T4 ENEREZRFAAEFMEMFARARTIE [E M4 (2015)188 5]
EEEE . ZEKE,E-mail :1lqx73@163.com

‘? ® ﬁ 2020 jf‘ g 29 )& % 3 # China Cancer,2020,Vol.29,No.3

B




LIRS (0 5 2R S FE T 33 Ji Lo v g 2 e
H Ao R AR VA AR R Z LRI 0 B A, RJF K
7 ]l R A & R 23%~26% A% N 6%~T% , I
WAL ARG Y TR SR E AR KR
IO, JH v B R AT o R e UL AN R R

- E XTI e A L AEORR A R s i 32
HE S5 B ) 2 PR AR R B A . AR N Y 3 i 7
HEE RS SRS WO, BE R TR
B, A 3 MG LR IR BT T M N Tk
G b 7E 7 BRSO, A0 T X B R AR T
S N2 BT AT D T Z2 R R ARTT , B 1 e
TIRe AN nl okt b Az B 05 B BRI S 40 A 1A
TG A RS2 ), 3 2 (1 8 3 YR YT T e iR T
R, P S8R B FET R i LA RN U
WA E R Rt B, 5 MR 0 A R DA
XK, O AW 5T 2 BHAE 75 e v | AL B 46 22 B 71
i RV BL Y AT R AR b I R A R A & AR (H
AU CT FP R 4 i B 3k G i S 10 ] A S D, ARBF
FEAAT T LRI AR I R O B 0 R S
B PR 2 00615 1 18 0 M A R ) BTG R

1 #REHZE

11 BE—HAH

Wb A RS BE 2015 4F 12 7 % 2019 4
5 F Wit i 7L R el RARIA RS AT R d AT AR 1Y
OB, Rl N ABRUETR I 56 BIAT & A 1F . BAFE AR
29~76 %, WHLAFEWE 50 & BE — BEBOR LK 1
(Table 1), A AbRHE: QP L HRIA LS, N
B VE AT @PS P4 :0~1 23 BN R 1~ 11
W @Y EA ARG BRI AL, © A8 58 b7 4
AT s OBUT IR R L X (clinical target volume,
CTV) Jy Ja B R e Bk g1 X, HERRbR e . D
55 PR FL IR s XU 7L B SR 5 A 58 4
T R
1.2 KIEIES CT 138

BT AT 8 S5 3 UM BMSE , Sk Ak B AL, U b Jis A
Jie L2 LADRUE g 5 58 73 B2 6%, PRI 2 A7 a AL
Wi JZ AR (CT) 4, ARTSE CTV 2275 B i 5 ik
J7 4l (Radiation Therapy Oncology Group,RTOG )#& F
FUMRIES AR AR S5 8 X ) I AR v, e 6MV X 2k

224

P 5 O 7 2R I e 98 58 5TT (volumetric-modu-
lated arc therapy, VMAT), 4t 75 5 & . 5000cGy/25f/
SW, HEH 5 v, 35, 100%40 5 ) T 95%
CTV AR, & K o B 240085 2 1F SR o
1.3 BHAE

) T R (R A AN AR B SR)  HE
ARAMEEACE B2 BB RS, AR YT R S AR
# ) AR U E 5l (dose-volume histogram ,DVH) ,
ia i" /W!J l% % Hﬁ_l" % V5 \VIO\VZO\V3O\V40\Dme‘dn\Dm‘ax\
DZO\D4O\D6O\D80, ;E\:':P Vx ﬁBxGy E"JMK /E{,DX j"] x%
R AR FRUE 32 11 5] 2
1.4 iRfhIER

ISR H AR S AT MR B BMI K-
67 (i I A5 e B 15 D0 I 3 e A A RS AR I R LE
o) e A ) B P 1) 55 48 AR (W B TS A A ARy
SREAL CT F5E =M F - KB, M Rg L
HMERE R SAEGRZ ), £ DVH Kl Lid &M
B 4% B B Vs Vie.Vao Vio Vio . Dian D Do Do Do «
Dy 5 280, 10 SR TIT I IR Z T B9 14 M (white
blood cell, WBC) & % . o P K7 41 i 2 XJ %% (absolute
neutrophil count, ANC), £ 4il Jifd 48 XF %5 | 1l 21 25 11
(hemoglobin , HGB) ., Ifil./)» #e 31 %5 | bk 2 40 g 31 %, ik
g okl AR Sk oalll I WY 155 3 1 N Tk D S = 1
20 AL TR, LA I 240 e AT Sy o, 2 B G ) e

Table 1 General information of patients

Characteristics Cases Proportion( %)
Gender

Male 0 0

Female 56 100.0
PS

0 29 51.8

1 27 48.2
Ipsilateral

Left 30 53.6

Right 26 46.4
Chemotherapy

ACx4-Tx4 50 89.3

Others 6 10.7
Her-2

Positive 16 28.6

Negative 40 71.4
HR

Positive 14 25.0

Negative 40 71.4

Unknown 2 3.6
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W gl B EHEIRIE RS K4 =2 Sy 2 bk ik f b 2
W (RERNBME A LZAE N, i 2 A5 & S8, 4557 8
IR =2 WA R TR B 4LAE R Vs (P=0.007) & T B
PEZ s =2 90 WBC FEARH I Vi (P=0.020) V3 (P=0.040) .V,
(P=0.009) .Dg(P=0.041) , PHP:4H &5 T BAM: 4 (Table 2)

B E Logistic [MIA5HT AT AR H 8 Vao(P=0.071)
Vio(P=0.015) RT3 =2 G i 27 2 s 3 B 1 V o(P=0.058) |
Va (P=0.028) .V, (P=0.046) .V, (P=0.018) Dy, (P=0.094) Dy,
(P=0.049) "] #4 j =2 9 () WBC #: % (Table 3),

Z N E Logistic #— 24301 . 45 R W IR Vi (P=0.037) /& =2
G2 IV 2 B A ST PR R 5 Vae(P=0.039) \Digy(P=0.033)
B =2 G 20 R AR Y 2 ST 52 A R (Table 4)
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Table 3 Univariate analysis results of sternal dose parameters and
= grade 2 acute hematological toxicity and leukopenia

=2 grade acute hematological

=2 grade leukopenia

Parameters toxicity
B P Exp(B) B P Exp(B)

Vio 0.039 0.168 1.039 0.055 0.058 1.057
Vo 0.045 0.071 1.046 0.058 0.028 1.059
Vo 0.078 0.015 1.081 0.053 0.046 1.055
Vo 0.055 0.163 1.057 0.108 0.018 1.115
Dg 0 0.249 1.000 0.001 0.094 1.001
Dy, 0.001 0.16 1.001 0.001 0.049 1.001

Table 4 Multivariate analysis results of sternal dose parameters
and = grade 2 acute hematological toxicity and leukopenia

Parameters B S.E.  Wald P OR 95%C1
=2 grade acute hematological toxicity
Vo 0.160 0.101 2.519 0.112 1.174 0.963~1.431
Vi 0.168 0.080 4.367 0.037 1.183 1.010~1.385
=2 grade WBC toxicity
Vio 0.066 0.068 0.948 0.33 1.068 0.935~1.220
Vo 0.042 0.103 0.167 0.683 1.043 0.853~1.276
Vo -0.199 0.138 2.063 0.151 0.820 0.625~1.075
Vo 0.322 0.156 4.268 0.039 1.379 1.017~1.872
Dg -0.004 0.002 3.566 0.059 0.996 0.992~1.001
Dy 0.005 0.002 4.564 0.033 1.005 1.000~1.010
KM ROC &t KA =2 KAt mE=®HE  (B=
PR Vao B9 cutoff {H, HIZL TN 0.70 (P= 2.4

0.011), 35 Vi 19 cutoff {8 K 24.38cm® (R PE=
51.6% , 8 3 1=92.3%) ,V3,=24.38cm® 4 B F ) =2
9 kR s R I R T Vao<24.38em® 4 B E

(52% vs 8% ,P=0.001) . [F Bl i ROC #i£k 5y
B & =2 G 20 ML FEAR 2 1 Vi B9 cutoff
i, L Fmf A 0817 (P=0.000), &
cutoff 4 6.48cm’® (B E=85.4%, F¢5F M=
72.4% ) ,V.,0=6.48cm® 41 B FH 1 =2 9% (1 40 i
A A 5 T Vi<6.48em’® 41 B % (61% vs
32% ,P=0.035)(Figure 1,2),
23 FEFSHEMAMKEEMNEKERERX
ﬂ@% Vo (82—0.298\1—'):0-026) Vi (B:_
0.334 .P=0.012) 5 [ 40 Jfg f5c 1% (A7 £ 17 1) AR
K, Vi (B=-0.236 . P=0.080) 5 I 4f Jfd % K {5
FAAE MR SC 3 5 Vy (B=-0.271 ,P=0.043)
55 v P L 2 A S5 (I AE AE B A G s Dmax (B=
0.277 .P=0.039) 5 RBC A AH 17 75 W i 1) 171
PER K V3 (B=0.24 .P=0.075) 5 RBC it {H
TEAETUEA L3, Vs (B=-0.273 . P=0.041) ,
Vi (B=-0.370.P=0.005) .V, (B=-0.368 P=
0.005) Vs, (B =-0.274 .P=0.041) Dy (B =-
0.277 .P=0.039) 5 Itk B4 40 0 A 55 A A A7 A B
R A DG, Doy (B=-0.248 . P=0.065) Dy,

-0.245 . P=0.069 ) L7775 f P A S e e

Iifa IR [ 25 3 1 i 5 55 M B0 22 T
AR B IR RS AL BMI ok 2 25

WHABCH RSB BH 7 5 T I R L

ki-6

0.8

Sensitivity

0.21

1 1 1 1
0 0.2 0.4 0.6 0.8 1.0
1-specificity

Figure 1 ROC curve of sternal V; for prediction of
=2 grade hematological toxicity

Figure 2 ROC curve of sternal V;, for prediction
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Table 5 Effects of clinical and pathological characteristics on blood cells

=2 grade leukopenia =2 grade neutropenia

Parameters - = = =
Negative Positive Z/t P Negative positive Z/t P

Age(years) 52+12 49+10 1.096 0.278 50+12 49+10 0.206 0.838
Height(cm)  158.0(155.0~160.0) 160.0(157.0~163.0) -1.691 0.091* 160.0(156.0~162.0) 158.0(150.0~160.0) -1.368 0.171*
Weight(kg) 63.0+9.0 65.4+£9.3 -0.889 0.378 64.9+9.6 60.6+7.1 1.2 0.235
BSA(m?” 1.6+0.1 1.7£0.1 -0.888 0.379 1.6+0.1 1.6+0.161 1.37 0.176
BMI(kg/m? 25.5+3.5 25.8+3.3 -0.341 0.734 25.7£3.5 249+2.3 0.656 0.514
NLND 23(14~30) 21(18~28) -0.338 0.735* 21(18~28) 24(18~37) -0.915  0.36*
NLNM 5(3~16) 53~10) -0.045 0.964° 5(3~12) 4(2~5) -1.411 0.158°
CRI(d) 19.0+8.3 18.0+10.0 0.047 0.963 20.0+10.0 12.0£7.0 2.131 0.038"
Ki-67(%) 35.0(20.0~40.0) 30.0(20.0~50.0) -0.962 0.336* 30.0(20.0~40.0) 53.0(43.0~60.0) -2.679 0.007*

Notes : BSA :body surface area;NLND :number of lymph node dissection; NLNM :number of lymph node metastasis; CRI:chemotherapy -radiotherapy
interval.The row data superscript “a” was non-normal distribution,the rank-sum test was applied and the data was represented by the median (25%~
75% range).The rest of the data were normally distributed ,and the independent sample t test was used for statistics,and the data were expressed as

mean + standard deviation. *; P<0.05
PRATIE S R =2 RN F BT . 1 A M R AR T
SR AT 55 00T R) B B[] K (P=0.038) \ki-67 FH
MR R (P=0.007 ) i 5) & A= =2 9% v 1 s 40 i B
ik (Table 5)., 2 Logistic [A] 53— 20 #7 & ki-67
AR =2 9 b Mo 20 i R I (P=0.016) 5 283 ROC
& B i ki-67 M4 T AR 0.805(P=0.006) ,
5 cutoff {4 48% ,ki-67 =48% 5 <48% i [t &
A =2 G R AT 53500 R (55% vs 5%, P<0.001) .,
25 BWMIE V. Ve BIEKEZR

B = =TI N W N TR AN A VN
A R AR M JEE X BB Vo Vo RSE IR 1
I BMI 5 V,, 57456 (P=0.019 . P=0.45), 5 Vi &

A & (P=0.087 ,P=0.072) (Table 6) .
Table 6 Influencing factors of V; and V,,

IM2T 3 AT RELE T 8~12 AL i B AR,
ASHIE 5 R B0 bk O 400 A T 1 R P BRI BRI,
IS Bl 0T ) Y R R RS TR, T
S5 TRR ) K B F A 45, WBC FIl ANC PLT %A 5 1
HOELTE BT YA 4 )5, RBC A HGB 76 12d B H 3R
— AR | 225 SRR R TR 2 R RE A £ A
ALY 5 1R 04 22 IR RO AR OG , (H I 76% 1 5 HGB
FARAEATS N B

T 7 1 g v e SR 4 B e BT TR T
G M A WD AT b, B AR A7 R R) 1 AR
TR AT B AR 2P IV 2 F R 0 R AR RIS i 2,
. Mell 2583 WITE & #igss  HLAS 98 835 rh 3 in i 2%
Vs.Vio.Vis Voo Vo AT WBC 0870 . Rose %5 “Hf
FRWIEINERE Vo Vo M, =3 9 WBC, 2t

Parameters —_ _— W2 TR R ST 3 4% . Albuquerque™ W]
Coefficient P Coefficient P - Hn s g o

Age 0.049 0720 0.118 0386 i V>80% =2 9t WBC #PERISER N Z 1

Height 0232  0.085 0.120 0377 BB IR O R, Matthew 25 MURIE 53 IE BH 78 J) 55 B 39

Weight -0.087 0524 -0.184  0.I75 <l /I 20 L 9 e AR Vi T Vg 43 50 B 0 1

o 0029 OB OMF 03U g s R N 5 L R B
—U. A —=U. . =N 0 41 BE By H\ A=y 1 A

LRSD -0.101 0.457 —0.225 0.095 %14§$‘/\ E’J AN Ej‘ﬂ ﬂil‘%’f&[ﬂl{ﬁl%ﬂi ﬁ\ﬂ’]y\iﬁi o ZIKEJ:I:

APSD 0.085 0.535 0.180 0.185 A RMIGE R Vi N =2 Pl 20k g - 15 0k & A

TR -0.231 0.087 -0.313 0.019 M7 fE R 2,V =24.38cm® 20 H =2 Y Ak

Notes:LRSD:left and right sternum diameter; APSD :anteroposterior
sternum diameter; TR :thoracic ratio
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EAFTE] B T PEAH DG . Deek 451 Mell 25 8L A
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AT — 23R TR R R
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ZH LR A RO PE  fA E BMIT 25 34 Al 5% i 2 [X % J& ]
YL G Y B M A FE L A OGBS R B e
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