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INTRODUCTION 
We can adequately correct biochemical euthyroidism 
in total thyroidectomized patients with levothyroxine 
(LT4) replacement therapy, but some of them still 
complain of disturbances in their psychological and  

 
physical well-being (1). The reason for this may be 
the absence of some T3 in their circulation (2). Our 
thyroid synthesizes 2 different thyroid hormones (TH): 
one of them is thyroxine (T4) which has 4 iodine 
atoms; the second one is its biologically active brother 

ABSTRACT 
Purpose: In this study, we planned to investigate the effects of L-thyroxine monotherapy on total 
thyroidectomized patients. The main goal of our study is to evaluate if FT4 therapy is good enough not 
only to maintain euthyroidism but also to provide a good quality of life and a balance in their metabolism 

Methods: In this study, we retrospectively evaluated 30 total thyroidectomized patients without 
malignancy. We compared their thyroid hormone levels, glucose metabolism, lipid metabolism, their body 
mass indexes, and their symptoms of thyroid problems before surgery and after one year of treatment of 
L-thyroxine monotherapy. 

Results: the pre-op and post-op thyroid hormone levels were both in the normal range but the FT4 levels 
were significantly higher in the 1st year results than pre-op results (1,42 ± 0,18 vs 1,29 ± 0,49 respectively 
P=0,005*) The FT3 levels also were in the normal range in pre and 1st year post-op but post-op FT3 
levels were significantly lower than pre-op levels (2,25 ± 0,27 vs 2,92 ± 0,49 retrospectively P<0,001*). 
The pre-op and postop TSH levels were euthyroid and not statistically significant. The patients tended to 
gain weight and it seems to be because of a tendency of being insulin resistant. (HOMA-IR pre-op and 
post-op were 2,2 ± 1,1 vs 2,6 ± 1,1 P<0,01 retrospectively; pre-op and post-op weights were 69,8 ± 9,5 
vs 71,1 ± 10,3 P=0,006* respectively). Even all of them were euthyroid the patients tended to feel 
hypothyroidism symptoms. 

Conclusion: This study demonstrates that even though they are euthyroid with FT4 treatment total 
thyroidectomized patients may suffer from hypothyroidism signs and symptoms and metabolic 
deterioration may occur in such patients. We recommend that we should aim not only to normalize s-TSH 
levels but also to normalize patients' metabolic parameters and improve the quality of daily life when 
regulating our treatments. 
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with 3 iodine atoms called triiodothyronine (T3).  In 
healthy adults, the thyroid gland secretes all of the T4 
in circulation but only 1/5 of T3 is secreted by the 
gland. The rest of T3 comes from non-thyroidal 
peripheric cells. Most of our cells convert T4 to T3 and 
releases an iodine atom and nearly 4/5 of the T3 
comes from this conversion (3). Patients who had 
total thyroidectomy are mostly being treated with T4 
monotherapy. As there is no thyroid tissue left the 
%20 of the T3 is not supplied and a T3 deficiency may 
be present in these patients. There are studies in the 
literature comparing pre and postoperative T3 levels 
in these kinds of patients. Those studies showed that 
the patients who had total or near-total thyroidectomy 
had normal TSH levels when they were receiving T4-
monotherapy and those levels were similar to their 
preoperative T4 levels. But they had mildly lower T3 
levels. Some studies added T3 to their T4-
monotherapy to make the same pattern of blood 
levels T3/T4 as they had before the surgery but this 
resulted in a suppressed TSH level. Because of these 
findings, the euthyroid status of patients who had total 
or near-total thyroidectomy needs to be determined 
(4-6). With this study, we aimed to evaluate thyroid 
functions of total-thyroidectomized patients pre and 
postoperatively when they were receiving T4-
monotherapy. We selected patients who had total 
thyroidectomy diagnosis with a Fine Needle 
Aspiration Biopsy (FNA) as papillary carcinoma but 
an negative surgical pathology result. 
 
MATERIALS AND METHODS 
 In this study, we retrospectively evaluated all patients 
between January 2015 to January 2020 who fulfill our 
inclusion criteria, and patients who accepted to 
participate recruited our study. The patients in our 
study were euthyroid patients who had total 
thyroidectomy because of a suspicious fine-needle 
aspiration biopsy (FNA) (suspicious for papillary or 
follicular thyroid carcinoma) and negative surgical 
pathological results.  
 
The criteria for exclusion from our study were:  
i) Patients using L-thyroxine (LT4) treatment before 
the thyroid operation 
ii) Patients who had the diagnosis of any kind of 
thyroid carcinomas in the pathological examination of 
the surgical specimen. 
iii) Patients who had accompanying thyroid problems 
to the thyroid nodules such as Graves' disease, 
Hashimoto's thyroiditis. 

iv) Patients that under other medical therapies that 
may affect their thyroid function or the metabolism of 
the thyroid hormones (corticosteroid, estrogen, 
sucralfate, amiodarone, β-blocker, lithium) 
v) Patients with chronic concomitant diseases 
(Diabetes, coronary heart disease, Chronic renal 
failure) 
vi) Women who are pregnant and breastfeeding, or 
peri-menopausal women; vii) Obese patients (body 
mass index (BMI)>30 kg/m2 ). 
 
This present study was approved by the ethics 
committee Of Bakırçay University, All the patients 
who fulfill these criteria gave written informed consent 
for our study. 
 
The protocol of our study 
 There were 30 patients (age 27–71 years) who had 
total thyroidectomy with the diagnosis of a positive or 
suspected papillary or follicular thyroid carcinoma 
with FNA.  Total thyroidectomy was always performed 
by extra-capsular dissection under the inferior and 
lateral traction of the upper pole by an Allis clamp. All 
terminal vessels were ligated or sealed close to the 
thyroid capsule.  This maneuver helps the surgeon to 
identify and protect the superior laryngeal nerve and 
upper parathyroid gland. In the procedure for total 
thyroidectomy,   upper-pole dissection was always 
terminated before reaching the lower edge of the 
cricothyroid muscle, because it is the entry area of the 
recurrent laryngeal nerve to the larynx. After the 
procedure on the upper pole,  the attention was 
turned to the lower pole. Once again, all terminal 
vessels close to the thyroid capsule were ligated and 
sealed. During this part of the procedure, the second 
parathyroid gland was usually visualized and was 
preserved in situ with its blood supply. The thyroid 
was suspended from both upper and lower poles, 
using two Allis clamps, and the median thyroid vein 
was then ligated. Extra-capsular dissection was 
advanced down to the tracheoesophageal groove. 
Whenever RLN was exposed,  it was dissected and 
protected until its entry point to the larynx.  If the 
parathyroid glands were inadvertently damaged, they 
were implanted in the sternocleidomastoid muscle. 
All of the patients were prescribed 1,5 μg/kg of LT4 
daily as they didn't have any carcinoma diagnosis. 
The target for TSH was euthyroid levels (1- 2,5 
μIU/mL). For achieving this goal, thyroid hormones 
were tested one month after the surgery and made 
dose adjustments if needed, and rechecked the 
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following month until a stable TSH was achieved. 
After the stabilization of the LT4 dose patients were 
followed every 6 months. All patients were followed 
by the same endocrinologist during this study and 
treatment period. 
 
Laboratory tests  
Preoperative thyroid hormone levels and metabolic 
parameters were evaluated 2 days before surgery. 
The postoperative thyroid profiles were evaluated 
following the hormonal stabilization and on the first 
year of the operation. The venous blood samples 
were collected early in the morning following an 
overnight fast and before ingestion of LT4. Plasma 
glucose was measured by the glucose oxidase 
technique (Biobak Lab Sup. Ankara). Insulin levels 
were measured by micro-particle enzyme 
immunoassay (Abbot, Germany). Serum high-density 
lipoprotein (HDL), total cholesterol, and triglyceride 
(TG) were measured by enzymatic assay 
(Boehringer-Mannheim, Germany). The low-density 
lipoprotein level was calculated using the Friedwald 
equation. (7) HOMA-IR and body mass index (BMI) 
levels were calculated 
 Free T3 (normal range 1.8–4.2 pg/mL) and free T4 
(normal range 0.8–1.9 ng/dL) levels were measured 
using a radioimmunoassay; and serum TSH levels 
were measured using solid-phase chemiluminescent 
immunometric assay (Immulite 2000, Diagnostic 
Products Corporation) 
 
Symptoms to evaluate thyroid function 
We asked our patients to answer the questions of our 
questionnaires on the same day of the blood sample 
tests prior to the operation and after five years follow-
up. As seasons seem to affect the feelings about 
thyroidal dysfunctions the postoperative 
questionnaires were obtained in the 1st years after 
thyroidectomy and on the same season of the 
operation. We used the scores developed by 
Billewicz et al (8) and Zulewski et al. (9) for 
hypothyroidism, by Klein et al. for hyperthyroidism 
(10).  
There were 8 questions in the questionnaire and they 
were based on included based on the most common 
symptoms that seem to be affected by the thyroid 
functions: (i) sweating; (ii) intolerance to cold or heat; 
(iii) energy feeling daily activities; (iv) bowel activities; 
(v) appetite; (vi) moistness of the skin; (vii) 
temperature of extremities; (viii) tremor of hands ix) 
palpitation of the hearth. The answers to the 

questionnaires were recorded on the Likert scale from 
–2 to +2. Items regarding tremor and palpitation 
symptoms were recorded on a Likert scale from 0 to 
+2. 
Statistical analysis  
IBM SPSS Statistics 27 was used for statistical 
analyses. Results are reported as the mean ± SD. 
Treatment effects (as pre-op levels for before T4 
treatment) and 1st-year stable result (for after T4 
treatment) were analyzed by paired t-test for normally 
disturbing values and by Wilcoxon signed-rank test 
for nonparametric disturbances.  Significance was 
defined as a p-value < 0.001. 
 
Table 1. Demographic Profile, Metabolic and Thyroid 
Function Test Results 
 Pre-op 1st year P 

Weight 69,8 ± 
9,5 

71,1 ± 
10,3 P=0,006* 

BMI 25,2 ± 
1,8 

25,6 ± 
2,0 P=0,007* 

Blood Sugar 93,5 ± 
4,5 

95,4 ± 
4,8 P<0,001* 

Insulin 9,5 ± 
4,5 

10,9 ± 
4,3 P<0,01* 

HOMA-IR 2,2 ± 
1,1 2,6 ± 1,1 P<0,01 

T 
Cholesterol 

227,6 ± 
55,6 

227,43 ± 
43,27 P=0,94 

TG 219,6 ± 
79 

223,8 ± 
78 P=0,12 

HDL 46,4 ± 
14,8 

46,9 ± 
13,9 P=0,25 

LDL 137,4 ± 
50 

135 ± 
37,9 P=0,61 

TSH 2,27 ± 
0,79 

2,15 ± 
0,30 P=0,31 

FT4 1,29 ± 
0,49 

1,42 ± 
0,18 P=0,005* 

FT3 2,92 ± 
0,49 

2,25 ± 
0,27 P<0,001* 

 
RESULTS 
The demographic profile, metabolic and thyroid 
function test results are summarized in Table-1  
The preoperative TSH, FT4, and FT3 were within the 
normal range; also in the first year results all TSH, 
FT3, and FT4 levels were within normal limits. There 
was no significant change in the TSH levels of 
patients during the 1 year follow-up period. The FT4 
levels were also within normal ranges but 1st year 
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results were significantly higher than the preoperative 
results (p<0,05) The FT3 levels of pre-op and 1st  
year FT3 levels were also within the normal range but 
the 1st year FT3 results were significantly lower than  
pre-op FT3 results. (P<0,01). 
When we evaluate the metabolic parameters there  
was a significant weight gain when we compare the 
patients 1 year "Tanita" results. Also, there was an 
increase in HOMA-IR due to both insulin level 
elevations and blood sugar elevations. There was a 
significant negative correlation between FT3 levels 
and HOMA-IR (r=-0,57 P<0,01). Two of our patients 
had impaired fasting glucose diagnosis (one had a 
BMI>30kg/m2 in the 1st year visit), none of them had 
diabetes diagnosis within the follow-up period.  
The changes in the answers questionnaire are 
summarized in Table- 2: even though all were 
euthyroid according to their thyroid function tests 
there was a tendency of feeling to hypothyroidism 
pattern. 
 
Table 2. Number of Patients Who Had Chances of Thyroid 
Function Symptoms Scale 

 
DISCUSSION 
In our study, we demonstrated significantly lower 
serum FT3 levels in the 1st year of the surgery 
compared to preoperative results. All patients were 
euthyroid preoperative and also 1 year after the 
surgery. We also demonstrated significantly higher 
FT4 levels in the first year blood tests of our patients 
but all of them were within normal limits. These 
changes may be due to a lack of intra-thyroidal T3 
production and higher levels of FT4 need for keeping 
the TSH levels in the same euthyroid range. 
In daily clinic practice, endocrinologists face the 
problem of solving the problems of their patients who 
are still having hypothyroidism signs and symptoms 
despite they have adequate L-thyroxine treatment to 
keep their TSH levels within normal ranges (11). In 
the 1950s doctors used to treat their patients 

according to the signs of them as there were no 
available TSH assay and thyroid extracts from 
animals were the treatment they used. The peripheral 
conversion of T4 to T3 was demonstrated just after 
LT4 became commercially available. This made LT4 
a gold standard therapy for hypothyroidism (12-13). 
By the early 1980s, it was widely recognized that LT4 
doses in the 100-200 μg range (or even lover) were 
needed to normalize TSH levels 14)    
As the sensitive TSH (s-TSH) assays became 
globally available, it is accepted as the main target to 
get euthyroid s-TSH levels for the treatment of 
hypothyroid patients. But these changes in the 
therapy caused another question: "Is monotherapy 
with LT4 enough to maintain serum T3 levels 
especially in total thyroidectomized patients?"  
Multiple cross-sectional studies are evaluating this 
question (5). Some of them found low levels of T3 (15, 
16) but there are also studies demonstrated normal 
t3 levels in a patient who are on LT4 therapy (17,18). 
case There are two studies in the literature that 
describe opposite results. Ito et all studied 135 
patients' T3 levels before and after total 
thyroidectomy and found similar results as our result 
(5). They indicated that TSH-suppressive doses of 
levothyroxine are needed to be able to accomplish 
the natural T3 levels that they had preoperatively. As 
our goal was to achieve euthyroid TSH levels we 
didn't elevate LT4 doses that much but even in normal 
levels the FT4 levels of patients were higher than their 
preoperative values and they had lower FT3 levels 
after the operation.  
Jonklaas et all concluded just the opposite, they 
studied 50 patients and indicated treatment with LT4 
that normalizes serum TSH also restores serum T3 to 
pre-surgical levels But this study also accepts that 
relatively higher FT4 levels are needed to get 
euthyroid TSH levels which is the same finding in our 
study.  
Ridgway et al studied 10 patients and evaluated their 
metabolic parameters when treated LT4 
monotherapy and after 50 micrograms T3 added to 
the treatment (20). They found out that their basal 
metabolism rate (BMR) was slower when they were 
treated with LT4 even they were euthyroid and when 
they added T3 to the treatment the BMR is elevated. 
This may be the explanation of the weight gain of our 
patients in our study. They demonstrated an increase 
in the lipid parameters of their patients when treated 
with LT4 but we didn't demonstrate that kind of effect.  

 Increase Decrease 
Sweating 0 3 
Intolerance to heat/cold 1 4 
Daily Activity 0 4 
Bowel Activity  1 3 
Appetite 3 2 
Moistness of the skin  0 1 
Temperature of 
extremities 

1 1 

Tremor of hands 0 0 
Palpitation of the hearth. 2 3 
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In our study, we showed that our patients had a 
significant deterioration in their insulin sensitivity 
within one year of postoperative LT4 treatment. The 
explanation for this comes from the study of  
Štěpánek L et all. They studied 1425 middle-aged 
individuals and indicated that insulin sensitivity is 
strongly correlated with T3/T4 levels. They suggested 
using the FT3/FT4 ratio in both the diagnosis and 
treatment of thyroid disorders. We demonstrated a 
strong negative correlation between HOMA-IR and 
FT3 levels (r=-0,57 P<0,01). Two of our patients had 
impaired fasting glucose diagnosis but none of them 
had diabetes diagnosis within the 1 year follow-up 
period. If we could continue with the follow-up 
process, there could be patients diagnosed with 
diabetes. Further studies are needed on insulin 
sensitivity in this LT4 monotherapy treatment model. 
There are only a few studies evaluating signs and 
symptoms of thyroid functions in total 
thyroidectomized patients who were using LT4 
monotherapy. Larisch et al. retrospectively 
investigated 319 patients with the diagnosis of 
differentiated thyroid carcinoma. Among those 319 
patients 26% of them complained about 
hypothyroidism symptoms and 9,7% complained of 
hyperthyroidism symptoms but their THS levels were 
similar (median TSH=0,07 mIU/L). they indicated that 
FT3 levels can be in a normal range and the 
hypothyroidism symptoms were associated with 
FT3/FT4 ratios (22) Hirata et al. studied T4 treated 
hypothyroid patients and indicated an association 
with FT3 and body temperature especially in patients 
with total thyroidectomy or pituitary hypothyroidism. 
In our study, we demonstrated significant complaints 
of hypothyroidism in our patients even though they 
were biochemically euthyroid.  
In recent years new studies from functional and 
integrative medicine specialist suggest combined 
FT3 and FT4 therapy for the treatment of 
hypothyroidism (24, 25)  
The shortcomings of our study were the small study 
group size and the absence of a group of patients who 
were treated with combination treatment of T3/T4 to 
compare the effects of both treatments. We will be 
planning a prospective study to evaluate the effects 
of different treatment models. 
In conclusion, this study demonstrates that even 
though they are euthyroid with FT4 treatment total 
thyroidectomized patients may suffer from 
hypothyroidism signs and symptoms and metabolic 
deterioration may occur in such patients. We 

recommend that we should aim not only to normalize 
s-TSH levels but also to normalize patients' metabolic 
parameters and improve the quality of daily life when 
regulating our treatments. 
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