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SUMMARY  
Background: Total or near-total thyroidectomy is increasingly used to treat benign thyroid conditions. 
Lifelong treatment with thyroxine (T4) is then required, but the optimal dose is difficult to predict. 
This study investigated factors that might predict the ideal T4 dose, with the aim of reducing delays in 
achieving normal thyroid function after surgery. 

Patients and methods: Data on 98 patients who underwent total of near-total thyroidectomy for 
benign disease were reviewed retrospectively. Patient and operative variables that might predict time 
to achieve normal thyroid function and optimal T4 replacement dose were examined.  

These data were then used to formulate an algorithm for T4 dosage, based on patients weight, that was 
subsequently applied prospectively to a comparable group of 27 patients. 

Results: The median time to achieve normal thyroid function was 14.5 (range 2-120) weeks before 
introduction of the algorithm, and was greater in patients needing large changes in T4 dose. In 
multivariate analysis, the best predictors of optimal T4 dosage were bodyweight (r = 0.46, p < 0,001) 
and age (r = - 0.32, p < 0,001). Subsequent use of a weight-related algorithm improved time (median 
of 8 weeks) to achieve normal thyroid function. 

Conclusions: The T4 replacement dosage after total or near-total thyroidectomy is largely influenced 
by bodyweight. Use of a weight-related algorithm improves patient care compared with use of 
standard T4 dose-titration methods. 

   
 
COMMENT  
Much of the literature on the requirements 
for l-thyroxine (T4) replacement has 
focused on primary hypothyroidism and 
these studies may not accurately predict T4 
requirements after total thyroidectomy. 
Present study was performed by thyroid 
surgeons in patients operated for Graves’ 
disease or a multinodular goitre. The 
results confirm previous findings of a 
relationship between the final T4 dose and 
bodyweight as well as an inverse 
relationship with age. In the first part of 
their study a traditional dose-titration 
method for T4 replacement was used, with 
a starting dose of 100 µg/day. The duration 
of the subsequent titration phase to achieve 
normal thyroid function was largely 

dependent upon the magnitude of the 
change in T4 dose from baseline, with 
increments of 25-50 µg/day at intervals of 
4-8 weeks. Normality was defined by a 
serum TSH level within the normal 
population range or – in previously 
thyrotoxic patients – a serum free T4 level 
within the normal population range with a 
subsequent normal TSH at the same dose. 
The median T4 dose required to achieve 
normal thyroid function was 1.7 µg/kg 
(range 1.1-3.1), which is higher than the 
baseline ‘standard’ dose of 100 µg (or 1.3 
µg/kg). Moreover, as T4 requirements 
were more closely related to lean body 
mass than bodyweight alone, leaner 
patients required proportionally greater 
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doses of T4 per unit bodyweight, although 
heavier patients required higher absolute 
T4 doses. 
These retrospective data were then used to 
develop a weight-related algorithm for 
calculating the postoperative T4 dose (in 
25 µg intervals, for simplicity of dosage), 
that was subsequently applied to a second 
cohort of patients. Using their algorithm, 

the initial T4 dose was higher (median of 
125 µg/d) and there was a significant 
reduction in the necessary subsequent 
changes to reach the final T4 dose (within 
25 µg of baseline) and thus in the time 
needed to achieve normal thyroid function 
function. The results of this clinical study 
are readily applicable to our daily practice.  
(Marie Bex, MD) 
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