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Dosimetric evaluation of ovarian function preservation using IMRT
and VMAT radiotherapy following ovarian transposition surgery in
cervical cancer patients*

Jiang Chang-feng, Wang Ke, Yan Yan, Yao Feng, Zhou Li-qing
[Department of Radiotherapy, Xuzhou Medical University Affiliated Huai'an Hospital (Huai'an Second
People's Hospital), Huai'an, Jiangsu 223002, China]

Abstract: Objective To evaluate the dosimetric advantages of intensity-modulated radiation therapy
(IMRT) versus volumetric-modulated arc therapy (VMAT) in preserving ovarian function in cervical cancer patients

post-oophoropexy. Methods From January 2016 to January 2022, 44 patients with cervical squamous cell
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carcinoma who underwent oophoropexy and required adjuvant radiotherapy were selected from Huai'an
Second People's Hospital. Patients were divided into IMRT and VMAT groups, with 22 cases in each
group. The IMRT group received 9-field coplanar irradiation, while the VMAT group received dual-arc
coplanar irradiation. The dosimetric differences and impact on ovarian function between the two
radiotherapy modalities were compared, and the relationship between the location of the relocated ovaries
and ovarian dose was analyzed. Results IMRT showed superior parameters for the planning target volume (PTV)
including D,,, D9,,, conformity index (CI), and homogeneity index (HI) compared to VMAT. In terms of ovarian
e 5-21 £ 1.34 Gy), maximum ovarian dose (D, 8.28 +2.65 Gy),

V5 (50.63 + 30.23), and V7 (16.11 + 22.68) compared to VMAT (P < 0.05). For organ at risk (OAR) protection, the
change in estradiol (E,) levels pre- and post-treatment was higher in the IMRT group than in the VMAT group (P <

protection, IMRT had lower mean ovarian dose (D

0.05), while the changes in luteinizing hormone (LH) and follicle-stimulating hormone (FSH) levels were lower in

of the femoral heads and

mean

the IMRT group (P < 0.05). No significant differences were observed in the changes in D
D,,, of the rectum between the two groups (P > 0.05). Univariate analysis revealed significant differences in the
lateral distance from the ovarian central plane to the ipsilateral PTV between the IMRT and VMAT groups (P <
0.05). In the IMRT group, the mean ovarian dose was positively correlated with the vertical distance from the
ovarian central plane to the iliac crest (» = 0.667, P < 0.05) and negatively correlated with the minimum distance to
the PTV and lateral distance to the ipsilateral PTV (» = -0.824 and -0.907, respectively, both P < 0.05), as well as
ovarian volume (r = -0.370, P < 0.05). In the VMAT group, the mean ovarian dose was positively correlated with the
vertical distance from the ovarian central plane to the iliac crest (r = 0.624, P < 0.05) and negatively correlated with
the minimum distance to the PTV and lateral distance to the ipsilateral PTV (» =-0.804 and -0.885, respectively, both
P < 0.05), as well as ovarian volume (r = -0.340, P < 0.05). Conclusion Dosimetric comparison indicates that
IMRT provides better protection for ovarian function in cervical cancer patients post-oophoropexy. The lateral
distance from the ovarian central plane to the ipsilateral PTV can predict the ovarian dose.

Keywords: cervical cancer; intensity-modulated radiation therapy; ovarian function preservation; dosimetry
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YK o - D 1 20 2175 B2 46 A 532 0 B S0 1Y
B QFE T T E BN R AL TR s @R K A
U ELINRE I H AR TR A H 288 &
T PR KOF AR s @V A HoAth ™ 5 1Y I & 5 A F
S, QO 1A B L I D) RE R AR AE . HEBRAR
- QO HoAth FB AL i sk 5k & 2 4% 2 T s @R
A7 76 B ST R BE A, 0 40 B B e 5 O/ ™
O B BORS OB , JCIA L AR YT s @A TR E )
O O = 1 = o A E RN/ RS TS N
SZEREFRIEAHME, BEYABSS5HES
I R
1.2 FHik

BEADLE AL« B DERT 1 ~ 2 h U R 25 HE 23 2 W F e

Jo . B J5 TR T2 500 mL 1% K 06 9% bk A2 08 se st o fii ]
15 [ P4 ] F SOMATOM Spirit X )2 12 g CT 9 4 ,
FHZE S mm , J0 B NG 2 JEME [ A B S5 TR
4~5cmo FEFE R IO EMA LI A8 IR 547 1]
FE B PRBEUIR YT 0 HERA P A ] E P

B DX 7)1 Je iRt s E A R A% A Eclipse
15.5 1F R R GeJa 1AL 7 B e AT #0 X ) i i
RAAR T (clinical target volume, CTV ) y& 5 « B IE
Bvi  IE BB 12 BB Bk G X
(&AL BRI B Ah (AL BRAT R 51X ) o CTV
AR 0.6 ~ 1.0 em JE A 11 %) #8 f& X (planning target
volume, PTV) . [&] A 2) im 5P 85 B . & /Mg (4
a5 alnte) JE =k CAMEE LG E . 2 ELE
Ui o % J5 28 H ) BRI K FH BL L 22 VitalBeam L2 N
HAr 6 MV A X TR HEAT Bt WA L.

a: GUE LG Z TS PTV SRS ; b G AL G2 M 2 RN PTV BB [ P ES ;o DI ELrbC )23 10 2 B0 1 Y T2 ELE S
1 EFEBUNESPTVAEXRINETEE

IMRT 4 : 5% FH 9 BF 38 43 e 1 BRGS0 o AR B Ry
160° . 120° ,80° ,40° .0° ,320° ,280° ,240° ,200° , J;
] £ 2 3424 0°

VMAT 2« 5% JH X4 A T B 5, B 178 4
Tl S5, G Af B A 150813450, PTV AR J5 714 50 Gy,
GRRTT R 2.0 Gyl 225 . 11 H AR - 95% AR
() PTV F1199% R FR ) CTV 352 &b J5 75, /Mg V40 <
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