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Introduction

Radioactive iodine (RAI), also known as [-131, is used following surgery for certain
types of thyroid cancer; specifically, follicular and papillary and hyperthyroidism. The
physical properties of iodine as well as its beta particle emission makes it an ideal
agent that is specifically absorbed by the thyroidal cell and subsequently results in
radiation-induced cellular apoptosis.

Most of the hospitals comply with the United States Nuclear Regulatory Commission
(NRC) recommendation on the patient release criteria using a measured dose rate at
1 meter from the chest. Patients may be released when 1-131 measured exposure
rate is less than 7 mR/hr, which is equivalent to a body burden of less than 33 mCi.

In Malaysia, patients are allowed to be discharged if the dose rate is less than or
equal to 5 mR/hr, at 1 meter distance. These current release criteria and patient
effective dose calculation are based on 1 meter measurement. However, the
precautions advised normally do not take into account the time spent in close
proximity with a patient and the information on close proximity exposure
particularly at 0.3 meter is not well defined.

 To review the adequacy of RAIl patient release criteria based on specific dose
calculation at 0.3 meter.
* To establish a pattern on the exposure rate at a distance of 0.3 meter post-RAI.

External exposure rate measurements at 0.3 meter were taken from 20 female
patients (10 hyperthyroidism and 10 postoperative thyroid cancer patients), using a
calibrated survey meter (Ludlum Model 14 C) at the following time intervals.
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For thyroid cancer patients treated with 100 mCi, the exposure rates were
measured at 0.3 meter after 24 hours of 1-131 administration.

For hyperthyroidism patients treated with 10-15 mCi, the exposure rate was
measured at 0.3 meter immediately after I-131 administration.

The exposure rate clearance graphs for thyroid cancer patients and hyperthyroidism
patients were plotted respectively.

Results and Discussion

Measured Exposure Rate for Thyroid Cancer Patients
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Figure 1. 1-131 exposure rate clearance (mR/hr) for thyroid cancer patients

Measured Exposure rate for Hyperthyroidism Patients
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Figure 2. 1-131 exposure rate clearance (mR/hr) for hyperthyroidism patients

Radiation exposure from hyperthyroidism patients to others take longer time
to decrease to safety level than a thyroid cancer patient.

Our patient specific release criteria Is based on personalized effective dose
calculated from an external exposure rate measurement and tends to be more
restrictive for hyperthyroidism patients

An external accumulate exposure rate of less than 1 mR/hr at 0.3 meter was
accepted as our resuming contact criteria.

Table 1. comparison of the total effective dose equivalent to any other individual or exposed persons

Thyroid Cancer Hyperthyroidism
patients patients
Measured exposure rate 0.85 mR/hr 3.00 mR/hr
at 0.3 meter on Day 14
Effective dose (mSv) 0.02 mSv 0.80 mSv

Assuming a patient sleeps together with partner after day 14, their sleeping
partner might receive an exposure of more than 1 mSv taking the highest
exposure rate of 5 mR/hr at 0.3 meter as the worst scenario. Thus, 14 days
restriction Is inadequate as release criteria from their sleeping partner and to
hold small children for hyperthyroidism patients.

Despite postoperative thyroid cancer patients receive relative higher 1-131
dose compared to hyperthyroidism patients, excretion of 1-131 in thyroid
cancer patients is faster. This may due to a smaller thyroid tissue mass after
removal from surgery. Radioactive iodine is removed from body due to either
radioactive decay or metabolic excretion. As more radioactive iodine Is
released back to the blood stream in the case of remnant thyroid tissue,
resulting excretion, we can induce excretion of [-131 in thyroid cancer patients
IS faster.

The effective half life for thyroid cancer patient is between 1 day, depending
on the state of disease, In the case of partial or total ablation of thyroid tissue,
and 7 days for patients with euthyroid goiter. Hyperthyroid patients retain a
greater percentage of radio activities with an effective half life of about 5 days.
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