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Effect of bone marrow-sparing intensity-modulated radiotherapy on acute myelosuppression in

patients with cervical cancer

WEN Liedong, HUANG Wei, WU Wanchun, CUI Haixia, LU Wenli, LI Ying
Department of Oncology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

Abstract: Objective To investigate the effect of bone marrow-sparing intensity-modulated radiotherapy (BMS-IMRT) on acute
myelosuppression in cervical cancer patients. Methods A total of 138 patients with cervical cancer undergoing concurrent
chemoradiotherapy in the First Affiliated Hospital of Chongqing Medical University were divided into BMS-IMRT group
(n=61) and IMRT group (»=77). During radiotherapy plan design, the pelvis dose was limited for patients in BMS-IMRT group,
pelvis V1i<90%, V=70%, while the pelvis of patients in IMRT group was not given a limited dose. The differences in radiation
toxicity on organs-at-risk between the two groups were compared. Results The dosimetric analysis revealed that the Vs-Vs, and
Dinean 0f pelvis in BMS-IMRT group were significantly lower than those in IMRT group (P<0.05). No significant differences
between the two groups were found in the dose-volume histogram parameters of organs-at-risk (the Vs-Vs, and Dy of rectum
and bladder) and the uniformity and conformity of target areas (P>0.05). The clinical observation of radiation toxicity and side
effects showed that the incidence of acute myelosuppression of grade 2 and above in BMS-IMRT group was significantly lower
than that in IMRT group, with statistically significant differences (P=0.029). The incidence of acute proctitis and cystitis of grade
2 and above between the two groups didn't showed any differences (P=0.788, 0.503). Conclusion Compared with IMRT, BMS-
IMRT can significantly reduce the incidence of acute myelosuppression of grade 2 and above in patients with cervical cancer,
without affecting the target area dose and increasing the acute toxicity on bladder and rectum.
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Tab.1 Comparison of clinical general information in BMS—-IMRT and IMRT groups

Number of cases

Clinical factors Classification P value
BMS-IMRT IMRT

Age <50y 35 45
0.900

>50y 26 32

Pathological type Squamous carcinoma 52 70
0.302

Adenocarcinoma 9 7

Surgery Yes 39 39
0.118

No 22 38

Brachytherapy 0 fraction 39 39
0.118

3-5 fractions 22 38

Chemotherapy <4 cycles 46 49
0.138

>4 cycles 15 28

Stage TA--TA, 39 40
0.158

A;-IVB 22 37

BMS-IMRT: Bone marrow-sparing intensity-modulated radiotherapy; IMRT: Intensity-modulated radiotherapy
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Tab.2 Comparison of DVH parameters of organs—at-risk in BMIS-IMRT and IMRT groups

Pelvis Rectum Bladder

DVH parameters

BMS-IMRT IMRT BMS-IMRT IMRT BMS-IMRT IMRT
V:/% 94.90+3.00 97.86+1.88 99.78+0.97 100.00+0.00 100.00+0.00 100.00+0.00
Vi/% 85.50+4.69 93.09+3.32 99.26+2.69 99.73+1.29 100.00+0.00 100.00+0.00
Vis/% 74.98+5.69 88.09+4.30 99.10+3.07 99.56+1.84 99.95+0.16 99.94+0.22
Va/% 64.47+6.04 82.73+5.29 98.93+3.37 99.37+2.17 99.24+1.28 99.04+1.87
Vas/% 54.51+5.47 70.38+6.65 98.48+3.69 99.00+2.84 95.39+4.59 95.73+5.44
Vi/% 45.73+£5.27 57.04+6.77 96.54+6.33 97.73+4.57 87.08+8.34 87.83+9.41
Vis/% 35.97+5.03 43.04+6.92 90.30+10.61 92.22+9.59 74.91+11.48 73.82+12.63
Vi/% 24.75+4.59 29.59+6.14 75.52+14.87 78.16+16.73 60.07+13.90 59.12+14.19
Vis/% 17.28+3.91 20.83+5.27 55.07+14.30 57.33+18.29 45.72+11.97 45.25+13.00
Vso/% 9.85+3.52 12.14+5.56 27.28+12.34 27.095+12.92 28.69+10.92 28.59+11.25
Diear/cGy 2790.34+200.77 3 229.31+228.50 4448.80+279.18 4 512.29+303.25 4202.17+286.19 4216.27+324.93

DVH: Dose-volume histogram; Significant differences between two groups were found in the Vs-Vs and Dy of pelvis (P<<0.05), but not in the

V-V and Dy 0f rectum and bladder (P>0.05).
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Tab.3 Comparison of acute adverse events in BMS—-IMRT and IMRT groups

Acute adverse events Grade BMS-IMR [cases(%)] IMRT [cases(%)] X’ value P value
Myelosuppression 0-1 18(29.51) 11(14.29)
4.752 0.029°
2-4 43(70.49) 66(85.71)
Proctitis 0-1 54(88.52) 67(87.01)
0.072 0.788
2-4 7(11.48)° 10(12.99)
Cystitis 0-1 61(100.00) 75(97.40)
c 0.503
2-4 0(0.00) 2(2.60)

*: With 95% confidence interval; : No grade 3 or higher acute proctitis and cystitis in both groups; ¢: Fisher test
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