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3.7.71004

Ist dose: 6.253 GBq.” 169 mCi

0.37.10

2nd dose: 5.55 GBq.” 150 mCi

0.03714

00123456 7891011121314 day

Fig. 1 Whole body retention curves after therapeutic
doses of ', 3 times, in a case of metastatic
thyroid cancer, estimated from daily urinay
excretions.
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Fig. 2 A whole body retention curve after the admin-
istration of therapeutic dose, 5.92 GBq (160 mCi),
which was drawn on a fictitious case. Half times
of the fast and slow components are 10 hours and
7 days, respectively. See the text.
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Fig. 3 Relationship between urination modes (A and B)
and radioactivity in the urine to be eavacuated
upon each urination. See the text.
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Table 1 Relationship between urination frequency
(urination mode) and cumulative radioactivity
(mCi-h) in the urinary bladder within the first
24 hours

Cumulative radioactivity (mCi-h)

Accumulation

period (hr) Urination Urination  Difference

mode A mode B B—A

0~2 18.79

2~4 16.36  49.40 154.10 104.70

4~6 14.25

6~8 12.20

8~10 10.80 32.60 101.71 69.11

10~12 9.40

12~18 67.14 67.14

18~24 4433 4433

Ref. urination mode A: Every 2 hour-urination (X6
times) followed by every 6 hour-urination (X2 times).
urination mode B: Every 6 hour-urination (X4 times).
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Table 2 Day-by-day relationship between urination
modes (A and B) and cumulative radioactivity
(mCi-h) for a period of 7 days

Cumulative radioactivity (mCi-h)

Accumulation

period (hr) Urination Urination Difference
mode A mode B B—A
0~24 193.47 367.28 173.81
24~48 36.84 69.87 33.03
48~72 7.14 13.48 6.37
72~96 1.49 2.76 1.27
96~ 120 0.41 0.71 0.30
120~ 144 0.19 0.31 0.12
144~ 168 0.14 0.22 0.08

Ref. urination mode A: Every 2 hour-urination (X6
times) followed by every 6 hour-urination ( X2 times).
urination mode B: Every 6 hour-urination ( X4 times).
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Table 3 Relationship between urination modes (A and
B) and cumulative absorbed doses of urinary
bladder and neighboring organs from the urine
retained in the urinary bladder (cGy)

Cumulative absorbed dose (cGy)

Accumulation ———— — -
Organ Urination Urination Difference

period (hr)
mode A mode B B—A

Urinary 0~24 232,16  440.74 208.58

bladder 24~48 4421 83.84 39.63

wall 48~172 8.57 16.18 7.61

0~24 8.32 15.79 7.47

Uterus 24~48 1.58 3.00 1.42

48~72 0.31 0.58 0.27

0~24 3.68 6.98 3.30

Ovary 24~48 0.70 1.33 0.63

48~172 0.14 0.26 0.12

0~24 2.71 5.14 243

Testis 24~48 0.56 0.98 0.42

48~172 0.10 0.19 0.09

Whole 0~24 1.14 2.17 1.03

body 24~48 0.22 0.41 0.19
48~172 0.042 0.080 0.038

Ref. urination mode A: Every 2 hour-urination ( X6
times) followed by every 6 hour-urination (X2 times).
urination mode B: Every 6 hour-urination (4 times).
absorbed dose (cGy) = cumulative radioactivity (uCi-h)
XS value (MIRD Pamphlet)
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Summary

Some Considerations on the Avoidance of Excess Body Burden in Case of High Dose
BIT Treatment: With Special Reference to the Urination Frequency

Hiyoshimaru Oyamapa*, Isao UcHiDA**, Mitsuru Koizumr**,

Atsushi Kupo*** and Jun HASHIMOTO®**

*Tokyo Eastern Blood Center, Japanese Red Cross Society
**Radioisotope Division, Cancer Institute Hospital

***Department of Radiology, Keio University School of Medicine

In case of the treatment of metastatic thyroid cancer
with radioiodine ('*'I), 3.7 GBq (100 mCi) or more is
often repeatedly administered to the patient. There-
fore, we must be aware of avoiding unnecessary expo-
sure to the radioiodine except for the lesions to be
treated.

The administered radioiodine is excreted mainly
through urinary system, resulting in an accumulation
of the urine in the bladder for a certain period, which
is highly concentrated with it. Based on this fact, we
set one case having a particular pattern of the whole
body retention curve. Then, two different modes of
urination were considered; mode A indicates every 2
hour-urination X 6 times followed by every 6 hour-
urination X2 times, and mode B indicates every 6

hour-urination X4 times. Focusing on the different
amounts of urine in the bladder upon the different
modes of urination, the radiation exposures from the
urine to the neighboring organs, such as bladder wall,
uterus, ovary and testis, and also to the whole body
were calculated.

As the results, it was found that the urination mode
B would cause radiation exposure from the urine in the
bladder twice as much as the urination mode A to the
neighboring organs as well as to the whole body. This
study will supply arguments for the necessity of fre-
quent urination in the cases receiving radioiodine
treatment for metastatic thyroid cancer.

Key words: Thyroid cancer, Radioiodine-131
treatment, Excess exposure, Urination.
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