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Abstract: Objective To investigate the clinical characteristics and dosimetric parameters associated with acute hematolo-
gic toxicity (AHT) resulting from radiation-induced damage to hematopoietic organs in patients undergoing chemoradiother-
apy for cervical cancer and to provide a reference for establishing dose constraints in relevant regions of interest (ROIs) and
predicting adverse tissue reactions during the development of clinical treatment plans. Methods A retrospective analysis
was conducted on 556 patients with cervical cancer who underwent chemoradiotherapy at our hospital. Univariate (y* and ¢-
test) and multivariate (binary logistic regression analyses) methods were employed to investigate the association of clinical
factors and pelvic dose-volume parameters with grade = 3 AHT in patients with cervical cancer. Clinical factors comprised
patients’ age, clinical stage, pathologic stage, whether the patient had received chemotherapy in the radiotherapy cycle of in-
terest, and dose-volume dosimetric parameters V, and D,,.,, for pelvic bone marrow (BM) and femoral head (FH) structures.
Results The incidence of AHT among the included cases was 30.4% (169/556). Chi-square analysis of the clinical factors
revealed that whether the patient had received chemotherapy, patient’s age, and pathologic stage had a significant impact on
AHT. Univariate analysis showed that the factors associated with AHT were mean dose, Vs, Vi, V15, Va9, and V55 of BM and
FH; dosimetric parameters such as V35 of FH had a significant impact on the development of AHT. Multivariate logistic re-

gression analysis identified V5 of pelvic BM as an independent risk factor for AHT (P=0.041), with a threshold value of
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84.29% as determined by a receiver operating characteristic (ROC) curve. Conclusion

Whether a patient had received

chemotherapy in the radiotherapy cycle of interest, and patient’s age and pathologic stage can serve as predictors of AHT.

V15 of BM is an independent risk factor for AHT development. Therefore, when formulating a treatment plan, it is crucial to

ensure that pelvic V5 remains below 84.29% to effectively reduce the incidence of grade = 3 acute bone marrow depression.
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Table 1 Chi-square analysis of clinical characteristics of patients undergoing chemoradiotherapy for cervical cancer
ZH (%) Without HT N(%) With HT N(%) ba:! Pl
N(%) 556 387(69.6) 169 (30.4) - —
SEH (mean + std) 5546+ 11.59 57.89+12.79 87.61+10.51 — —
<508 179(32.19) 107(27.65) 72(42.60)
12,052 0.001
>50% 37767.81) 280(72.35) 97(57.40)
HEEH
) 505(90.83) 351(90.70) 154(91.12)
i 37(6.63) 25(6.46) 12(7.10)
0.614 0.893
N L 5(0.90) 4(1.03) 1€0.59)
Hftr 9(1.61) 7(1.81) 2(1.18)
TiFE A (figo)
I 140(25.09) 112(28.94) 28(16.57)
1l 256(45.88) 181(46.77) 75(44.38)
20.147 0.000
111 134(24.01) 83(21.45) 51(30.18)
v 26(4.66) 11(2.84) 15(8.88)
BT
Wy 394(78.69) 261(67.44) 133(78.69)
7.219 0.007
ER A 162(21.31) 126(32.56) 36(21.30)
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N, 5 RVE MR 2. B3R 27 K1, BM AT FH ) mean
2.2 ?l(] ;a‘*iéﬁ*/lgi Hﬂ%iﬁrﬂﬁy\ﬂfuﬁ%ﬁ, XTJ‘ dose. VS‘ VlO‘ VIS‘ Vzo\ V251 U\& FH E,(J V35 —J‘}IUE
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Table 2 Independent samples #-tests for dosimetric parameters of bone marrow and femoral head

il szt BH(n=556) without HT (2 =387) with HT(n=169) PE
FHFIE Gy 4426441 30.84 +3.64 31.72£4.05 0.043
V5(%) 88.50+9.54 88.58+8.29 88.32+11.90 0.001
V1ol %) 87224983 87.36+8.54 86911231 0.004
V15(%) 84.27+10.33 84.52+9.08 83.71+12.78 0.028
V(%) 76.90 +10.74 77.05+9.57 76.56 + 13.06 0.038
Bone Marrow Vas(%) 6722+ 10.72 67.20+9.59 6726+ 12.94 0.025
Vi(%) 5743+1047 57424943 574741255 0.072
Vis(%) 46.66+10.11 46.78+9.21 4641£1195 0.258
Vil %) 34.35+9.08 3451831 33.99 + 10.66 0492
Vis(%) 19.62+7.18 19.62+6.61 19.62+8.35 0.386
Vso(%) 3.81+430 3.6343.93 4224503 0277
TR Gy 17.12£2.99 17.02£2.89 17.34£3.16 0.007
Vs(%) 9550+ 6.36 95.77+ 634 94.89+ 6.41 0.019
V1o(%) 77.06+17.38 76.45+17.07 78431791 0.012
V1s(%) 49.00 + 14.65 4847+ 1372 50,19+ 16.49 0.079
Femoral Head
Vao(%) 29.97+19.52 29.63 +8.84 30.73 +10.36 0.014
V2s(%) 1228+ 6.85 1922+7.83 20.19+8.30 0.021
Vao(%) 6.42+491 12,02 +6.80 12.88+6.92 0.051
Vis(%) 2274292 6.16+4.90 7,00 +4.89 0.017

23 $RE-AEHGEAS SEREZESNEIRE BIES T, 5H BM 1 Vs AHT R AR B35 AH
(5 AHT KA M L7 & 2 % R Logistic 276 (P=0.041, & 3), #URE T V5 /& AHT FIMCIfERIEE.
=3 5 AHT M7 E 2S5 JC Logistic [ H 4347

Table 3 Binary logistic regression analysis of dosimetric parameters associated with AHT

H& B SE. Waldfg Pl Exp(B) Exp(B){195% CI
D tnem -0.001 0.001 0.484 0.487 0.999 0.997~1.002
Vs 0215 0.124 2.993 0.084 1.240 0.972~1.583
Vo 0.035 0.169 0.042 0.837 1.036 0.743~1.443
Bone Marrow
Vis -0.220 0.108 4.162 0.041 0.803 0.650~0.991
Vi 0.001 0.092 0.000 0.990 1001 0.836~1.199
Vas 0.065 0.066 0.986 0.321 1.067 0.938~1.214
D e -0.008 0.007 1171 0279 0.992 0.979~1.006
Vs 0.036 0.040 0.796 0372 1.036 0.958~1.121
Vo 0.050 0.037 1.830 0.176 1.051 0.978~1.130
Vis 0.037 0.040 0.873 0.350 1.038 0.960~1.123
Femoral Head
Vi 0.066 0.058 1.293 0.256 1.069 0.953~1.198
Vas 0.027 0.071 0.143 0.706 1.027 0.894~1.180
Vis 0.145 0.107 1.856 0.173 1.156 0.938~1.424

HE -5.829 3.059 3.631 0.057 0.003 —




- 444 - RS T

2024 £ 8 H 2 33 %5 4 i Chin J Radiol Health, Aug 2024, Vol. 33, No. 4

24 ROCW X 5 &= B4 X BM) Vs 47
ROC i £ 20 #r (I 1), AUC 18 « b vHE 5% 3 3k i 2%
PEL 95% B 15 X W] LA Ko X B 1 o A% B A8 49 3
0.559. 0.027. 0.027+ 0.505~0.613 84.29%.

ROC 12k
o e
.’/ '
0.8t 4ol
0.6}
i
#
#
04}
02}
0 02 0.4 0.6 0.8 1.0
LRSI

1 B A SRS ROC 2
Figure 1 ROC curves for dosimetric parameters of
pelvic bone marrow
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