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Evaluation of radiation effects on peripheral organs of >*°Cf cervical

carcinoma under close cavity radiotherapy

WANG Penghui  SUN Punan
(College of Physical Science and Technology, Heilongjiang University, Harbin 150080, China)

Abstract [Background] The 2*’Cf brachytherapy is mainly used for cervical cancer endovascular radiotherapy.
[Purpose] Radiation therapy will inevitably cause radiation damage to nearby organs. Therefore, it is necessary to
evaluate the radiation damage of cervical cancer patients during radiotherapy. [Methods] This article is based on the
radiation therapy of ***Cf cervical cancer in a hospital, and theoretical calculations and practical tests of dose field
distribution in air and water by 252Cf, and compared with the tolerance limits of uterus, rectum, bladder, ovary and
other organs. [Results] By comparison, it is concluded that in the process of cervical cancer treatment, organs such as
the rectum, bladder and ovary are also affected by large radiation in addition to damage caused by high doses of
irradiation. [Conclusion] In order to reduce the radiation damage of cervical cancer patients, the optimal irradiation
time under different source activity was calculated.
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Table 1 Measurement of dose equivalent rate in air and water
75, Air 7K Water
Tk S5 IEM A ER SE64E Experiment / mSv-h ™! PRk 5 IR R S8 Experiment / mSv-h ™'
Distance of detector ~ H1- Y =% g Distance of detector 11 Y =% g
and source / m Neutron Total and source / m Neutron Total
0.20 67.31 4.05 71.36 0.10 81.14 23.42 104.56
0.25 42.96 2.31 45.27 0.20 5.946 6.19 12.14
0.50 9.864 0.74 10.60 0.25 2.164 3.60 5.76
0.75 4.513 0.32 4.83 0.50 0.037 0.34 0.38
1.00 2.436 0.18 2.62 0.75 0.001 0.03 0.03
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Table 2 The absorbed dose rate distribution of different organs in patients
#%'E Organs #E % Distance "1 Neutron Y%y Primary X%y Secondary M
/ cm /Gyh™ gamma-ray / Gy'h”'  gamma-ray / Gy'h™! Total / Gy-h™"
T Uterus 0.5 11.65 6.46 0.54 18.65
JEE 5% Bladder 2.0 6.09x107" 4.18x107" 4.28x1072 1.07
Y1 Ovary 10.0 9.62x10°° 1.67x1072 3.37x10°° 2.97x1072
H % Rectum 2.0 6.09x107" 4.18x107" 4.28x1072 1.07
K% Large intestine ~ 10.0 9.62x107° 1.67x1072 3.37x107° 2.97x1072
/N Small intestine 7.5 2.28x107* 3.04x1072 5.18x107° 5.84x107°
B ¥ Kidney 22.5 4.48x107* 2.40x107° 8.56x107* 3.70x1073
JBifi# Pancreas 225 4.48x107* 2.40x10°° 8.56x107* 3.70x10°°
& Stomach 27.5 1.71x107* 1.35x10°° 5.66x107* 2.09x10°°
B Spleen 30.0 1.08x10°* 1.03x10°° 4.63x107* 1.60x10°°
JF Liver 27.5 1.71x107* 1.35x10°° 5.66x107* 2.09x10°°
Jili Lung 45.0 9.18x10°° 2.41x107* 1.53x107* 4.03x107
oI Heart 37.5 3.00x107° 4.84x107* 2.63x107 7.77x107*
FUR R Thyroid 55.0 2.12x10°¢ 1.00x107* 7.60x10°° 1.78x107*
i Brain 75.0 1.49x1077 1.96x10°° 1.98x10°° 3.95x10°°
*k3 BEZSHENENH
Table 3 Dose distribution of the patients’ organs
#&H Organs BRI HEN & ARG ORI L &7 & BATREME DORIA RO =

Equivalent dose every time / Sv

Equivalent dose every
treatment (4 times) / Sv

Effective dose every
treatment (4 times) / Sv

F& Uterus 370.50 1482 37.05

fs2 Bt Bladder 19.65 78.6 3.93

YR Ovary 3.48x10 " 1.39 0.28

B % Rectum 19.65 78.6 1.97

#50% Coion 3.48x107! 1.39 8.34x1072
/N Small intestine 7.92x107"! 3.17 0.16

5 JI¥ Kidney 2.32x1072 9.29x102 4.65x10°°
iR Pancreas 2.32x1072 9.29x1072 4.65x1073
& Stomach 1.09x1072 436x1072 5.23x107°
i Spleen 7.71x107 3.08x1072 1.54x1073

p
i Liver 1.09x1072 436x1072 2.18x1073
Jiti Lung 1.46x10°° 5.83x10°° 7.00x107*
L JIF Heart 3.15%x107° 1.26x1073 6.30%107°
FUIR IR Thyroid 5.91x107* 2.36x10°° 1.18x107*
Jii Brain 1.23x10™ 491x107 2.46x107°
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Table 4 Radiation tolerance (cGy)

4B Organs #5115 Damage 1%~5% (TDs;5) 25%~30% (TDsgss)
B Stomach 5%, 4L, i Ulcers, perforation, bleeding 4500 5500
/N Small intestine 3%, % FL, il Ulcers, perforation, bleeding 5000 6500

H % Rectum 9%, 3% Ulcer, stenosis 6 000 8 000

JiT Liver S 18 4 Acute, chronic hepatitis 2500 4000

5 Kidney 2. 18¥E'E % Urgent, chronic nephritis 2000 2500
JB: 5% Bladder ZEZf Contracture 6 000 8 000
{51 Ovary KAZRE Permanent infertility 200~300 625~1 200
FE Uterus IFE. % fL Necrosis, piercing >10 000 >20 000
Jifi Lung 2. 18P % Urgent, chronic pneumonia 1500 2500

L Heart 2. A4 Pericarditis, whole heart inflammation 4 500 5500

fiti Brain Fi%E. TRFE Infarct, necrosis 6 000 7 000
FUIR IR Thyroid IiHE{% K Low function 4500 15 000
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Fig.3 The best irradiation time of 22Cf with different activity
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