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days after the initial surgery. Patients were randomly assigned 
to one of two pretreatment groups, both of which were placed 
on a low-iodine diet for 2 weeks prior to 131I remnant ablation. 
A diagnostic 131I whole-body scan using 0.5 mCi (18 MBq) was 
performed 24 hours prior to administration of the ablative dose. 
Radioiodine uptake was also measured to determine the extent of 
residual thyroid tissue and to assist in pretreatment staging. Four 
to 6 days after the ablative dose, a posttreatment whole-body 
scan was obtained.

Group A was prepared for 131I remnant ablation by THW. This 
group comprised 21 patients (16 women [76%], 5 men [24%]) 
whose mean (±SD) age was 48±9.9 years. L-T4 was stopped 
for 37 days; from the 3rd to the 22nd day after L-T4 withdrawal, 
patients were treated with triiodothyronine (T3). This group was 
treated with 54.6±5.9 mCi (2.02±.22 GBq)

Group B was prepared for 131I ablation with two daily injections 
of rhTSH. This group comprised 21 patients (17 women [81%], 
4 men [19%]) whose mean age was 46.2±12.3 years. In 18 
patients (86%) the tumors were papillary or follicular variant PTC, 
and the others were follicular tumors. This group was prepared 
for 131I therapy with two daily 0.9-mg injections of rhTSH and was 
treated with 53.2±4.9 mCi (1.97±0.18 MBq) of 131I 24 hours 
after the last injection of rhTSH. For both groups, the success rate 
of remnant ablation was determined by a diagnostic whole-body 
scan performed 6 to 12 months after the treatment. Stimulation 
for this scan was performed with THW, and images were acquired 
48 hours after the 5-mCi (185-MBq) dose of 131I. Serum samples 
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SUMMARY
BACKGROUND Thyroid remnant ablation after total 
thyroidectomy has traditionally been performed after thyroid 
hormone withdrawal (THW). However, the subsequent 
hypothyroidism frequently causes fatigue, depression, difficulties 
with concentration, and myriad other debilitating symptoms. 
Thus, the development of recombinant human TSH (rhTSH) was 
well received by patients with thyroid cancer and their clinicians, 
as it offered the opportunity to perform diagnostic whole-body 
131I scans without the associated morbidity of hypothyroidism. 
A randomized, prospective trial using 100 mCi of 131I found 
comparable ablation rates with THW and rhTSH. The Food and 
Drug Administration consequently approved the use of rhTSH to 
stimulate thyrotropin (TSH) levels prior to remnant ablation with 
100 mCi. Whether smaller amounts of 131I will be associated with 
equivalent ablation rates with THW and rhTSH continues to spark 
research. The present study examines whether remnant ablation 
with 54 mCi (2 GBq) is comparable with THW and rhTSH.

METHODS All patients had papillary thyroid carcinoma (PTC) or 
minimally invasive follicular thyroid carcinoma (FTC), all of which 
were American Joint Committee on Cancer (AJCC; 5th edition) 
tumor–node–metastasis (TNM) stage <T1N0, a tumor 1 cm or 
smaller without lymph-node metastases. Cervical ultrasonography 
was performed in all patients to determine the absence of lymph-
node metastases; all had either total thyroidectomy or near-total 
thyroidectomy, after which patients began levothyroxine (L-T4) 
suppressive therapy. Patients with thyroglobulin antibodies were 
excluded from the study. All were treated with 131I for 42 to 180 
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Figure 1. The THW or rhTSH-stimulated serum thyroglobulin (Tg) levels 
in groups A and B are shown at the time of initial treatment and 6 to 
12 months after treatment. Patients in group B had Tg and TgAb levels 
assessed 3 days after the last rhTSH injection, and both groups had Tg 
levels measured 6 to 12 months after treatment. *P = not significant 
comparing group A with group B.

Figure 2. This figure shows the extent of radioiodine uptake (RAIU) prior 
to ablation and 6 months after initial treatment. Patients in group B 
received only one injection of rhTSH prior to this scan, which may have 
substantially lowered the pretreatment uptake. *P = 0.04. †P = not 
statistically significant, comparing group A with group B.
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were obtained for TSH, free T4 (FT4), thyroglobulin (Tg), anti-Tg 
antibodies (TgAb), and urinary iodine excretion.

RESULTS There was no statistically significant difference in 
serum TSH levels at the time of treatment in groups A and B 
(77.9±17.1 vs. 91.00±9.8). Although the stimulated serum Tg 
levels at the time of treatment were slightly lower in the rhTSH 
group (1.9±2.15 ng/ml) than in the THW group (3.3±3.7 ng/ml), 
this difference was not statistically significant (Figure 1). The 
pretreatment 131I uptake scan was significantly different between 

the two groups: the THW patients had a higher cervical 131I uptake 
(4.7±4.55%) than the rhTSH group (1.38±1.14%) (P = 0.004) 
(Figure 2). However, patients in the rhTSH group had received only 
one injection at the time of the pretreatment scan, and therefore 
were not likely to have fully elevated TSH levels.

Evaluation for thyroid remnants was performed by ultrasonography; 
5 patients in the THW group had a discernible remnant 131I uptake 
as compared with 4 patients in the rhTSH group. In all cases 
the remnant volume was less than 1 ml. There was neither a 
significant difference in volumes of remnant tissue between 
the two groups nor an association between remnant sizes as 
measured by ultrasonography or 131I uptake or ablation rate.

High rates of successful ablation were observed in both groups at 
the 6-month follow-up. There was no 131I uptake in the diagnostic 
whole-body scan in 20 of 21 patients (95.2%) in group A and 
in 19 of 21 patients (90.5%) in the rhTSH group (group B) (P = 
not significant) (Figure 3). When analyzing the stimulated Tg as a 
measure of successful ablation, there were 20 evaluable patients, 
one of whom had undetectable levels at the time of treatment. 
Thus, Tg could not be used as an objective indication of complete 
ablation. Still, if a serum Tg <1 ng/ml were used to assess the 
efficacy of therapy, the rate of successful ablation was 90% in 
group A and 85% in group B (P = not significant). The three 
patients with mildly elevated stimulated Tg levels had values of 
1.08, 1.12, and 1.37 ng/ml 6 to 12 months after treatment. In 
all patients in both groups, the Tg levels were undetectable while 
on L-T4 suppressive therapy.

CONCLUSION In low-risk patients, preparation for 131I ablation 
with 54 mCi has similar efficacy with THW or rhTSH stimulation 
based on comparable rates of negative diagnostic whole-body 
scans and stimulated Tg <1 ng/ml 6 to 12 months after therapy.

Figure 3. Outcomes of 131I ablation with 54 mCi after patients were 
prepared with thyroid hormone withdrawal or rhTSH stimulation. DxWBS 
= diagnostic whole-body scan ; Tg = thyroglobulin; RAIU = visible 131I 
uptake 6 to 12 months after remnant ablation. †P = not statistically 
significant, comparing group A with group B)

COMMENTARY
Whether to perform remnant ablation in patients with low-risk 
thyroid cancer is a controversial issue among endocrinologists 
(1,2). There are retrospective cohort studies that have found 
that its use significantly reduces the risk of recurrence and 
may improve mortality (3,4), whereas other studies (5,6) have 
shown no such benefit, especially when total thyroidectomy 
and prophylactic lymph-node total compartment dissection is 
performed (7). Postoperative surveillance is more sensitive, 
however, when remnant ablation is used. Patients who have not 
received radioiodine will continue to have measurable levels of 
Tg, making it impossible to differentiate benign from malignant 
sources. This is especially problematic, since both the American 
and European thyroid associations recommend that, in addition 
to negative clinical examination and imaging studies, serum Tg 
should be undetectable (<1 ng/ml ) during TSH suppression 
and stimulation in the absence of interfering anti-Tg antibodies 
to reach a firm conclusion that a patient is free of disease 
(8,9). Thus, endocrinologists and patients often prefer to use 
radioiodine to simplify postoperative surveillance. Because thyroid 
hormone withdrawal is associated with significant morbidity, the 
possibility of substituting recombinant human TSH in preparation 
for remnant ablation has great attraction, particularly in low-
risk patients. A recent multicenter trial showing comparable 

ablation rates with THW and rhTSH when using 100 mCi (10) 
has stimulated a number of other studies to investigate the use 
of rhTSH with small amounts of radioiodine in the range of 30 to 
50 mCi.

Many clinicians would prefer to administer smaller amounts 
of 131I to low-risk patients to minimize the associated risks 
of salivary-gland dysfunction and secondary malignancies. 
A study (11) that evaluated the efficacy of rhTSH and THW 
with 30 mCi for ablation showed that this dose is insufficient 
for a satisfactory ablation rate with rhTSH stimulation. In a 
subsequent study (12), the authors postulated that the reduced 
rates of successful ablation in the rhTSH group were the result 
of interference of excess iodine in the L-T4 tablets. To test this 
theory in patients who received rhTSH, the authors of the study 
stopped L-T4 the day prior to the first injection of rhTSH and 
restarted it the day after 131I ablation. Ablation rates based on 
12-month rhTSH-stimulated diagnostic whole-body scans and 
Tg levels were not significantly different between the patients 
initially stimulated with THW and those stimulated with rhTSH. 
These findings are encouraging concerning the possibility of 
using smaller amounts of 131I with rhTSH stimulation, but further 
study of 30 mCi with rhTSH is needed to clarify these conflicting 
results. In the meantime, clinicians seeking to perform low-dose 
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remnant ablation may effectively use 50 mCi (13) to 54 mCi 
(the study under discussion) when stimulating with rhTSH.

More prospective studies are also needed to evaluate the 
efficacy of rhTSH-stimulated ablation of metastatic disease. 
However, there are several retrospective studies (14-16) that 
report successful remnant ablation in patients with lymph-node 
and distant metastases treated on a compassionate-use basis. 
rhTSH is not approved by the Food and Drug Administration 
for routine clinical treatment of distant metastases. Caution 
must be exercised when opting to treat patients with distant 
metastases—particularly those with tumor in enclosed spaces—
because cases have been reported of sudden enlargement of 
neoplastic tissue after the stimulation with rhTSH, especially in 
elderly patients (17).

Long-term prospective data on the outcomes of patients treated 
with rhTSH-stimulated remnant ablation are likewise lacking. It is 
currently unknown whether the equivalence of remnant ablation 
using rhTSH and THW in preparation for 131I therapy translates 
into comparable recurrence and mortality rates in the long term. 
A recent retrospective study (18) of patients treated with rhTSH-
stimulated ablation compared to a historical control group that 
had THW found that the rates of persistent disease were lower 
in the rhTSH group, and that more patients had no clinical 
evidence of disease in the rhTSH group (P = 0.02). If these 
findings are reproducible in a prospective trial, the implications of 
administering rhTSH stimulation prior to remnant ablation may go 
beyond making patients feel better by not becoming hypothyroid.

Jennifer A. Sipos, MD
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