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SUMMARY 

Context: Thyroidal production of triiodothyronine (T3) is absent in athyreotic patients, leading to the 
suggestion that T3 deficiency may be unavoidable during L-thyroxine (LT4) therapy. However, trials 
evaluating therapy with combined LT4 & T3 have failed to demonstrate any consistent advantage of 
combination therapy. 
  
Design, Setting & Patients: Prospective study conducted in the General Clinical Research Center 
(Georgetown University Medical Center - Washington, DC) between 2004 & 2007, of 50 euthyroid 
study participants (18-65 years) who were scheduled for total thyroidectomy (Tx) for goiter, benign 
nodular disease, suspected thyroid cancer, or known thyroid cancer. Following Tx, patients were 
prescribed LT4. Patients with benign thyroid disease and thyroid cancer were treated to achieve a 
normal and suppressed serum thyroid-stimulating hormone (TSH) level, respectively. The LT4 dose 
was adjusted as necessary postoperatively to achieve the desired TSH goal. 
 
Main Outcome Measures & Results: T4, T3, & TSH levels were measured twice preoperatively 
and twice postoperatively. By the end of the study, there were no significant decreases in T3 
concentrations in patients receiving LT4 therapy compared with their pre-Tx total T3 levels (127.2 vs 
129.3 ng/dl). However, free T4 concentrations were significantly higher in patients treated with LT4 
therapy compared with their native free T4 levels (1.41 vs 1.05 ng/dl; P <0.001). Serum TSH values of 
4.5 mU/L or less were achieved in 94% of patients by the end of the study. The T3 concentrations 
were lower in the subgroup of patients whose therapy had not resulted in a TSH level of 4.5 mU/L or 
less (P <0.001). 
 
Conclusion: Normal T3 levels were achieved with traditional LT4 therapy alone in patients who had 
undergone near-total or total Tx, suggesting that T3 administration is not necessary to maintain serum 
T3 values at their endogenous pre-Tx levels. 
   
 
COMMENT 
We all see in our consultations a small 
number of patients who report the feeling 
of not being well, while receiving L-
thyroxine doses that nevertheless 
normalize their serum free T4 & TSH 
levels. The thyroid gland produces 15-20% 
of circulating T3, while the remaining 80-
85% of circulating T3 is produced 
peripherically (by deiodination of T4). The 
issue is therefore that the 15-20% of 
circulating T3 that is missing after a total 

thyroidectomy (Tx) may explain or 
contribute to explain the symptoms 
expressed by a minority of patients. 
In present study, the authors compared 
thyroid function in a group of patients 
scheduled for total Tx. To this aim, they 
measured thyroid function tests twice 
before surgery (i.e., untreated euthyroid 
patients) to minimize day-to-day 
fluctuations and then again after total Tx, 
when the same patients received L-
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thyroxine replacement therapy at doses 
sufficient to normalize (1.7 µg/Kg/day for 
benign disease) or suppress serum TSH 
(2.2 µg/Kg/day for thyroid cancer). Two 
post-op profiles were obtained, 
respectively after 6-8 weeks of treatment 
with L-T4 and then again 6-8 weeks later. 
Women represented 74% of patients 
submitted to total Tx; the mean age of Tx 
patients was 49 years; two-third of the 
patients were operated for a benign lesion 
and one third for thyroid cancer. 
When postoperative target TSH levels 
were achieved by adapting the daily T4 
dose given, free T4 levels were higher 
during the postoperative period compared 
to before surgery (by 35% on average). 
However, serum T3 levels were not 
different in patients receiving L-T4 therapy 
as compared to their pre-Tx levels. Thus, 

this study shows that near normal serum 
T3 levels can be reached by administering 
L-T4 alone, but at the expense of a L-T4 
dosage that is associated with higher free 
T4 levels. 
Two limitations to the present study are 
worth mentioning: a) no measurement of 
serum free T3 levels was performed in the 
study; and b) there was no assessment of 
the sense of well-being of these patients. In 
summary, it is not T3 deprivation that 
explains why some patients do not feel 
well when treated with L-T4 (despite 
normal thyroid function tests) and there is 
no evident justification to administer 
combinations of L-T4 + L-T3 (as some 
surgeons still do!) to patients after a total 
thyroidectomy.     
(Daniel Glinoer, M.D.; Ph.D.) 

 
 
 
 
 
See Figure below 
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