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ABSTRACT

High-dose "'I therapy has been generally carried out to remove remaining thyroid tissue or to cure metastasize
lesion of patients who received full thyroidectomy due to differentiated thyroid cancers. In case high-dose '
therapy is carried out for a patient, the patient should be hospitalized being isolated for a certain period in order
to restrict the amount of exposure to radiation of people at large from the patient within the limit of a level of
radiation. Effective half-life is an important value to calculate how family members are exposed to radiation from
a patient or to decide the period of isolation of the patient from the family members. Therefore, in this study we
calculated the effective decay constant, effective half-life and period of isolation of high-dose "'I therapy patient
using NM670 SPECT/CT.

As a result of carrying out this study, the effective half-life of high-dose "'I therapy patients was derived and
the time to reach the discharge level of 1.2 GBq was confirmed. When they were compared with each other in
each of curative doses, the effective half-life did not have significant difference, but the time when the level of
radiation remaining in the interior of the body to reach the criteria of isolation and discharge showed significant
difference and it could be confirmed that the higher the curative dose the longer the period of isolation becomes.
When the effective half-lives in each type of preparation were compared with each other, they did not show
significant difference. However, When the times to reach the level of radiation that is the criteria of isolation and
discharge in each type of preparations, they showed significant difference. The cause of the shortening of the
isolation period for thTSH patients group is decided to be low curative dose.

Accordingly, if the current national health insurance (the insurance is applied to using of rhTSH in 3.7 GBq
or lower) is maintained, while discerning them in each of types of preparation, we would be able to discharge
patients at the time earlier than the current period of isolation (2 nights and 3 days).
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1. MATERIAL AND METHODS
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Table 1. Patient characteristics

Research period 2014.03 ~ 2014.11

The number of patients 49 persons (male:10, female:39)
50.3 + 13.3 year (14 ~ 82 year)

2.96 ~ 7.4 GBq

Patient age

13 Therapy Dose

o

Al AT AAE A AAA= 3
}E.Lif—i%(TSH; Thyroid stimulating hormone)
o] A3ttt TSHE AF=3at7] 91k U
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Table 2. Preparation methods according to the type

Thyroid hormone  Recombinant human

withdrawal(THW) TSH(rhTSH)
Period vg;;h"g;lav};?rmone 5 week 5 day
Period of swich to T3 3 week
Period of low iodine 2 week 2 week

diet

BoE=FdAE A AZgs SAHsr] 96
SPECT/CTE A3} a1, A1) Table 3 2 Fig. 1
3} 2

Table 3. Specification of SPECT/CT

GE(General Electric Medical

Manufacture company Systems, Milwaukee, WI USA)

Name of Equipment NM670

Type of Field of view Large field of view

Type of head Dual head gamma camera

Type of crystals 5/8 inch Nal crystals

Type of collimator High energy collimator

Window peak 364 keV
Range of Window + 10%,

Scan speed 13.3 cm/min
Field size of interest 40 cm
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Fig. 3. An example of Time-Counts curve.
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M. RESULT

BT 185 X584} (296 ~ 7.4 GBq) AA F&
B34 0.053 + 0.01 /hr (0.033 ~ 0.076 /hr),
B 13.64 + 2.58 hr (9 ~ 21 hr)o] it} 12
I AWl $E Ak Ee]l A48 R EHAVE
1.2 GBq ol =93} AlZF2 26.99 + 7.54 hr (13.84
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AATHp <0.001).

Table 4. Effective half life and period of hospitalization
by therapy dose

Dose Effective half life Time to body retention
[GBq] [hr] become 1.2 GBq [hr]
2.96 12.91 + 1.88 16.49 + 2.4
N=6 (10.83 ~ 15.75) (13.84 ~ 20.13)
3.7 13.2 + 3.04 21.12 + 4.86
N=11 (9.12 ~ 19.8) (14.59 ~ 31.68)
5.55 14.04 + 2.58 30.66 + 5.64
N=28 9.24 ~ 21) (20.19 ~ 45.88)
6.66~7.4 132 + 142 3231 + 3.48
N=4 (11.18 ~ 14.44) (2736 ~ 35.34)

599



A Study on the Effective Half-life after the High Dose Radioactive lodine (1311) Therapy for Thyroid Cancer Patients

<Effective half life>

18
16

- T
14 T |
12
— 10
296 37 5.55

Dose [GBq]

-

[hr

(=R NI -

6.66%7 4

(a) Effective half life

<Period of hospitalization>

40

3s
an
25
E =0
15 1
10 -
5 |
a4

6.66%7.4

Dose [GBq]

(b) Period of hospitalization

Fig. 4. Effective half life and period of
hospitalization by therapy dose

Table 5. Effective half life and Period of
hospitalization by type of preparation

Thyroid hormone
thTSH withdrawal (THW)
Effective 1323 + 2.4 13.86 + 2.62
half life [hr] ©.12 ~ 19.8) (924 ~ 21)
Period of
riod of 20.63 = 5.47 3038 + 6.17
hOSP“ﬁ‘IIr‘]Za“"n (13.83 ~ 31.68) (14.78 ~ 45.88)
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Fig. 5. Effective half life and period of hospitalization
by type of preparation

Iv. DISCUSSION
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Table 6. Number of patients by Therapy dose

2.96 37 5.55 6.66 74
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V. CONCLUSION
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