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The whole body radiation dose resulting from iodine-131 (m 1) 
therapy in patients with thyroid cancer is directly related to the effec
tive whole body half-time of m1 in those patients. In 101 studies 
on 64 patients referred for quantitolive whole body radioiodine scans 
for thyroid cancer, the effective whole body half-time was found 
to be significantly greater (p < 0.05) when gut retention was maxi
mal. These results indicate that gut retention is a significant con
tributor to the whole body half-time of mI. The routine use of 
non-iodine-containing laxotives at the time of IJI/ studies and ther
apy may be useful in decreasing whole body mJ retention times 
and, therefore, in decreasing whole body radiation doses, and 
should be considered in such patients. 

Radioactive 1311 has been used diagnostically and therapeuti
cally for many years in patients with well-differentiated thyroid 
cancer. In such patients the goal is to deliver therapeutic 
amounts of radiation to the tumor sites from 1311 while mini
mizing exposure to other organs. Our protocols require that 
the patients stop thyroid hormone supplements for up to 6 wk 
prior to scanning in order to stimulate tumor uptake. The 131J 
that does not go into thyroid tissues or cancers is generally 
excreted via salivary and gastric secretions(/) and urine (2). 
Although the main route of excretion is through the urine, a 
significant amount of radioiodine may also be excreted through 
the gut. As these patients are almost always hypothyroid, they 
often are constipated with prolonged gut retention of 131J in 
the stool. The purpose of this study was to see whether there 
was any direct relationship between gut retention and the whole 
body half-life of 1311. 

METHODS 

We reviewed 101 sets of radioiodine scans on 64 patients 
previously referred for diagnostic radioiodine studies. All 
patients had undergone prior surgical removal of the thyroid 
gland for well-differentiated thyroid cancer between 1983 and 
1986. Thirty studies were in men with an average age of 36.8 
yr. Seventy-one studies were in women with an average age 
of 42.9 yr. Of the 101 patient studies, 43 showed no scinti
graphic evidence of residual thyroid tissue or thyroid cancer, 
33 revealed residual thyroid tissue alone, 17 showed metastases 
without residual thyroid tissue, and 8 were positive for both 
residual thyroid tissue and nodal metastases. 

Radioiodine scans were performed using previously de-
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FIG. 1. A 72-hr whole body scan illustrating minimal 131l gut retention 
(grade 0). 

scribed methods (3), and patients were routinely asked to 
urinate before scanning. The scans showed the anatomic dis
tribution of residual 1311 in the patient after the oral administra-
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FIG. 2. A 72-hr whole body scan that shows one to two loops of bowel 
with less intense activity than the bladder (grade 1 + ). 

tion of approximately 2 mCi of 1311, at a time when the patient 
was not taking any thyroid hormone and was following a low 
iodine diet. 

An arbitrary qualitative grading system for gut activity was 
developed. A grade of 0, I+, or 2 + was assigned to all studies 
depending on how much gut activity was visible after 72 hr. 
Zero meant no to very little activity was detectable on the scan; 
I+ meant only one or two loops of bowel showed 1311, which 
was less intense than activity in the bladder; 2 + meant that 
either more than two loops showed residual iodine or any single 
loop concentrated 1311 more intensely than the bladder. 

Effective whole body half-time determinations were made 
using sequential external whole body counting techniques (3). 
Two data sets were constructed: one in which the effective 
whole body half-time data were grouped by gut activity score, 
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FIG. 3. A 72-hr whole body scan demonstrating activity in more than 
two loops of bowel that is equal to or more intense than the bladder 
(grade 2+). 

and another in which the gut activity scores were grouped 
according to other scan findings (e.g., presence of metastases, 
residual thyroid tissue, etc.). The means and standard devia
tions were determined using a one-way analysis of variance 
to evaluate the significance of differences in mean effective 
whole body half-times and in mean gut scores between the 
various groups. 

RESULTS AND DISCUSSION 

Examples of 0, I+, and 2 + gut activity are shown in figures 
I, 2, and 3, respectively. There were 23 studies with grade 0 
gut activity. Their mean effective whole body half-time was 
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14.5 ± 3.2 hr. Thirty-nine studies had 1 + gut activity with 
a mean effective whole body half-time of 16.7 ± 5.2 hr. Thirty
nine studies had 2+ gut activity with a mean effective whole 
body half-time of 22.5 ± 11.8 hr. 

Results of the analysis of variance indicated that the differ
ence between the effective whole body half-times in groups 
with 0 and l+ gut uptake was not significant. The differences 
between groups with 0 and 2 + gut uptake and between those 
with l+ and 2+ gut uptake were significant (p < 0.05). When 
the mean gut uptake scores were analyzed by the pattern of 
radioiodine uptake exclusive of gut (e.g., no residual thyroid 
tissue or metastases, residual thyroid alone, residual thyroid 
tissue plus metastases, or metastases alone), there were no 
significant differences (p = 0.62). These analyses suggest that 
gut activity is an important determinant in the effective whole 
body half-times of these patients. 

In conclusion, the effective whole body half-time is signifi
cantly greater when gut uptake is maximal, suggesting that 
the use of laxatives to decrease gut retention may be useful 
in shortening the whole body half-time of 1311 during radio
iodine therapy for thyroid cancer and, therefore, in reducing 
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radiation doses to organs other than the thyroid cancer in 
question. We have adopted this policy in our laboratory. 
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