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Table 1. Clinocopathologic Characteristics of Patients

Characteristics Number of patients (%)
Age (years)

<60 19 (40.4)

60< 28 (59.6)
Pathology

Squamous cell carcinoma 43 (91.5)

Adenocarcinoma 4 (8.5)
FIGO stage

1B 8 (17.0)

A 4 (85)

1B 18 (38.3)

B 16 (34.0)

IVA 121
Tumor size

<4 cm 14 (29.8)

4 cm=< 33 (70.2)
Uterus flexion

Anteflexion 30 (63.8)

Retroflexion 17 (36.2)
Uterus deviation

Right-sided 22 (46.8)

Left-sided 23 (48.9)

Midline 2 (43)
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Fig. 1. Sagittal and axial images on T2 weighted MRI showing the measurable parameters of
the uterine corpus and cervix. (A) Dex: the distance of the cervical canal. (B) Dco: the maximum
length of the uterus corpus. (C) Dco-per: the maximum vertical distance of the uterine body.
(D) Acx: the angle between the vertical line and the cervical canal. (E) Aco-ap: the angle of the
uterine corpus from the vertical line. (F) Aco-axi: the angle of the uterine corpus from a fixed
anatomical landmark.

Table 2. Measurement of the Diameter and Angle of Uterine Corpus and Cervix between before and during Radiotherapy (Mean,
Minimum and Maximum Values in mm and °, Statistical Significance p value<0.05)

Before RT During RT Difference
p-value
Mean Max Min Mean Max Min Mean Max Min

Dex* 36.7 753 17.7 27.8 393 13.9 8.9 446 0.1 <0.001
Dco't 48.7 95.0 245 423 86.6 20.6 6.4 318 -194 <0.001
Dco-perT 434 109.0 18.8 409 100.9 214 25 28.8 —105 0.053
Acx® 132 67.8 0.1 <0.001
Aco-ap’ 16.9 84.8 0.0 <0.001
Aco-axi" 131 975 0.0 <0.001

*Dex: the distance of the cervical canal, 'Dco: the maximum length of the uterus corpus, "Dco-per: the maximum vertical distance
of the uterine boc%ly SAcx: the angle between the vertical line and the cervical canal, 'Aco-ap: the angle of the uterine corpus from

the vertical line,

7F o] BAL Mann-Whietney test?} Kruskal-Wallis testZ-
ol gelglom, $o14E 005 vinrel A¢ BAHoE §

‘g]‘c";l' 2}017}‘ }S}\‘:]':J— '17__"l°]'}/\

HJ—A}/H?].”_ A A5 F B ArlgygedFolA =
AR AgAR A7l B fx H#HIE &

(Table 2). AZAD F7(Dex)e= X2 Aol BHF 367 mm

oA XE F 27.8 mmz A om HI 446 mmrA|

Aco-axi: the angle of the uterine corpus from a fixed anatomical landmark

H3}7k 9lgleh. 19991(40.0%)= 10 mm o] FrAE A E=d],
0] % 4¢11(8.5%)%= 20 mm o} Zro|7} At AFHF =
7](Deo-per)i= X8 F HFFHLE 2.5 mm P4l o,
18] ¢3]d ©] ARed, 10 mm o) A2 =77}
Hek AL 114)23.4%)7F ddet 2AHFZ 7] (Deo) Aol
HF 64 mmP 3L, 146)(29.8%) = AZE] =717} 10 mm o)
4 2ol 7} 9lgl o, o] F 540](10.6%)°l1 4] 20 mm o] 3t
&slgieh. A FolA AgAE7A S Azl(Dex+Deo)
ol HF 152 mmPow, o] F 284)(59.6%)0) A 10

mm o)A Z4s L, 661)(12.8%) A 30 mm o4 =77}
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Fig. 2. Interfractional variation of uterine corpus and cervix in 39 years old patient with FIGO
stage 1IB. (A) before the beginning of radiation treatment. (B) after 3060cGy of whole pelvis

irradiation.

Table 3. Difference of the Diameter of the Uterine Corpus and Cervix between before and during Radiotherapy according to Age,
Tumor Size and Stage Groups (Mean Values in mm, Statistical Significance p-value<0.05)

* T g T
Number of Dex Dco Dco-per
patients Mean p-value Mean p-value Mean Mean
Age (years)
<60 19 9.7 0.172 0.288 7.8 17 0.558
60< 28 83 54 31
Tumor size
<4 cm 14 32 <0.001 21 0.008 -12 0.014
4 cm< 33 11.2 82 41
Stage
IB 8 41 14 —26
A 4 155 121 6.9-
1IB 18 91 0.889 11 0.212 45 0.667
InB 16 9.8 27 9.6
IVA 1 ~-08 10.7 12.7

Abbreviations as in Table 2

Z9Ed o) 3ol F 277t BF 4 om o Fol ek
AZHTH ZZHANE 0IPE 678 (BT B2VHA %
o7k ek 10° ol AR F7} 200)42.6%)F 0.5,
0% Sell(10.6%)% 30° o4 Rol7t Ugich. AFAR 23
ZHAcoap)e A3 848" (BT 169) Wb} Ygleh AF
H 304 F 3d)(10%)= X & F &3 YA, 294(61.7%)
£ 10° ol Wsh dgion 30° ol4 MY ASE 6ol
(12.8%)7F Q3AcHFig. 2. AFAY 282 Aco-axi) & #31
97.5° (BT 13.1°71A W=, 1541(32.0%)01 4 10° o],

36(64%)% 30° o4 W7} Y. 2T, HHo F
2 2 o] shhE 30° o4 HEkE A9 AA 8 F
94)(19.1%)7} YA}

A% 8 o 27)9 7 24X Role] RS An
ghth. AZAR FIT7HAx) M AW EAHem
ol qizto] 99ln EF =slol wWek AFARY 2
71Dex), AF Z7(Dco), AFARE] 27 Deo-per)sh
A7 FIHAX W BE $93 Aol g
o aen AFARANA AFARAAL e Dext
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Table 4. Difference of the Angle of the Uterine Corpus and Cervix between before and during Radiotherapy according to Age,
Tumor Size and Stage Groups (Mean Values in °, Statistical Significance p-value <0.05) '

§ ! i
Number of Acx Aco-ap Aco-axi
Patients Mean p-value Mean p-value Mean p-value
Age (years)
<60 19 179 0.023 21.7 0.237 11.7 0.442
60< 28 101 13.6 14.0
Tumor size
<4 cm 14 6.9 0.019 119 0.264 116 0.361
4 cm< 33 15.9 19.0 13.8
Stage
1B 8 8.0 119 134
ITA 4 114 16.0 13.4
IIB 18 15.7 0889 19.0 0444 121 0785
1B 16 143 14.3 144
VA 1 6.0 26 44
Abbreviations as in Table 2
Dco) Ztol& AE I} ok F7)o) whet =% e o] WSt & ol BAE A Selle =AYl X3}H =
Zol g1gleh AAgzAe) Hojsh F2A4%, U3 24N, o8 244
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—— Abstract

Positional Change of the Uterus during Definitive
Radiotherapy for Cervix Cancer

Won Park, M.D., Seung Jae Huh, M.D. and Jeung Eun Lee, M.D.

Department of Radiation Oncology, Samsung Medical Center,
Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: The purpose of this study was to investigate the positional change of the uterus during radiotherapy
Materials and Methods: Between 1997 and 2001, 47 patients received definitive radiotherapy for cervical
cancer at the Samsung Medical Center. For each patient, two MRI scans were taken; one before and the other
3~4 weeks after the radiotherapy treatment. In T2 weighted MRI images, the positional change of the uterine
was guantified by measuring six guantities; the distance from the cervix os to the isthmus of the uterus (Dcx),
the maximum length from the isthmus of the uterus to the uterine fundus (Dco), the maximum vertical distance
of the uterine body (Dco—per), the angle between the vertical line and the cetvical canal in the sagittal images
(Acx), the angle of the uterine corpus from the vertical line in the sagittal plan (Aco-ap), and the relative angle
of the uterine corpus from a fixed anatomical landmark in the axial -images (Aco-axi).

Results: The mean Dcx values, before and during the treatment, were 36.7 and 27.8 mm, respectively. The
Dco deviated by more than 10 mm in 14 cases (29.8%). The change in the Acx ranged from 0.1 to 67.8°
(mean 13.2°. The Aco—ap changed by a maximum of 84.8° (mean 16.9%. The differences in the Dcx plus the
Dco in the smaller (<4 cm) and larger (=4 cm) tumors were 5.3 and 19.4 mm, respectively. With patients less
than 60 years old, or with a tumor size larger than 4 cm, the difference in the Acx was statistically significant.
Conclusion: The positicnal changes of the uterus, during radiation treatment, should be considered in the
3DCRT or IMRT treatment planning, particularly in patients under 60 years of age or in those with a tumor size

~ greater than 4 cm in maximum diameter.
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