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in the patient’s urine was almost four times higher 
during the second day as compared to the first day 
post-treatment, i.e. 1.5 and 5.5% of the iodine activity 
for first and second 24-hour periods. The table also 
shows the 131I clearance calculated for the patient’s 
residual kidney activity as well as the iodine clear-
ances due to dialysis calculated for the two dialysis 
sessions. Finally, the lower part of the table shows the 
131I clearances for patient No. 5 as calculated during 
her two dialysis sessions. 

DISCUSSION

Over the last twenty-five years and particularly 
since the mid 1990s, there have been several reports 
in the literature of patients with end stage renal 
disease on haemodialysis or CPD who were treated 
with radioactive 131I, either for DTC or for persistent 
thyrotoxicosis.4-13,19-21 Two recent papers deal exclu-
sively with patients on CPD,14,15 where the situation 
is similar to people with normal kidneys in the sense 
that “renal” plasma clearance of radioiodide is con-
tinuous, although considerably lower than that of 
individuals with normal renal function. Patients on 
CPD will not be further discussed here as they are 
not relevant to our cases. The cases on maintenance 

haemodialysis, on the other hand, are a category 
of their own in the sense that radioiodine removal 
basically happens only during dialysis sessions: thus, 
the radioiodide’s handling and availability to the 
thyroid depend critically not only on the activity and 
the patient’s residual renal function but also on the 
timing and frequency of dialysis treatments during 
the few days before and after 131I administration. Pub-
lications concerning this latter category of patients 
have recently been reviewed by Holst et al 2005, 
who tried to highlight the pitfalls of both empirical 
and dosimetric approaches as well as to explain the 
differences in the recommendations regarding radio-
iodine therapy in the published cases with ESRD on 
haemodialysis.6

Radioidine-131 treatment for thyroid disease 
depends on the ability of high energy beta radiation 
emitted by this radiopharmaceutical22 to deliver a 
lethal dose to the thyroid cells which accumulate 
it. In the case of DTC, these high range particles 
would hopefully even reach and destroy adjacent 
cells with neoplastic potential and poor affinity for 
iodide:23 expression of the sodium iodide symporter 
(NIS) in the neoplastic cells varies and hence the 
ability of such cells to accumulate radioiodine may 
be variable.24

Despite the obvious similarities, the treatments 
with radioiodine for hyperthyroidism and DTC in 
patients with ESRD differ in two very important 
aspects: a) In cases of thyrotoxicosis there are al-
ternatives to radioactive iodine treatment, which is 
not the case with thyroid carcinoma, and b) while 
in thyrotoxicosis the thyroid mass is well defined, it 
may be difficult to define accurately the location and 
amount of tissue to be treated in post-operative 131I 
ablation of thyroid remnants in DTC, in the sense 
that further to thyroid remnants and metastases visu-
alized by contemporary imaging techniques, it would 
be desirable also to treat micrometastases. 

Ideally, in internal radiotherapy, one should be 
able to aim at and achieve an optimal radiation dose 
to thyroidal tissue while keeping incidental irradia-
tion of other organs minimal. However, in the case 
of DTC, where the mass to be irradiated may be in 
the sense mentioned above indefinable, in practice 
this approach often fails to arrive at any useful con-

Table 4. Urinary and Dialysis Disposal and Clearance of 131I in 
patients 2 and 5.

Patient 2

Urinary 
excretion

volume 
(ml) 

% dose in urine 131I clearance 
(ml/min)

1st day (24hr) 290 1.45 0.5

2nd day (48hr) 780 5.49 3.1

3rd day (72hr) 270 0.7 1.7

Removal	
by dialysis

% of body 
burden

131I clearance 
(ml/min)

At 48 hrs 60 146 (161)*

At 96 hrs 64 157 (173)*

Patient 5

Removal 	
by dialysis

% of body 	
burden

131I clearance	
(ml/min)

At 48 hrs 50 248 (220)*

At 96 hrs 43 180 (162)*

*referred to standard body surface area i.e. ml/min/1.73 sq m




