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In order to understand the risk factors for prognostic assessment of sodium iodide oral solution in the 
treatment of hyperthyroidism, we attempted to predict the prognosis by creating nomogram and help 
clinicians choose more appropriate drug dosages. We retrospectively collected 607 cases who were 
hospitalized for hyperthyroidism from 2016-2022 and finally included in the study, and collected 25 
clinical and personal related indicators to correlate the prognosis of the patients, and followed up the 
patients at least 1 y after treatment. We further divided patients into training cohort and validation 
cohort. A nomogram model was developed in the training set to predict the sodium iodide oral solution 
to hyperthyroidism. Univariate analysis and logistic regression were applied to select the important 
factors. Receiver operating characteristic curves, calibration curves and the Hosmer-Lemeshow test 
evaluate the discriminative performance. Five clinical indicators including thyroid weight, technetium-99 
uptake, complications, free thyroxine, and anti-thyroid peroxidase were screened to establish a prognostic 
model for the prognostic relevance of sodium iodide oral solution in hyperthyroid patients, which had an 
area under the curve >0.7. Calibration plots demonstrated good agreement between predictions of the 
nomogram and the actual observed values in both the training and validation cohorts. We developed a 
prognostic model using the nomogram as an indicator to predict the prognosis of patients, which can be 
used as a reference for clinicians when formulating drug dosages and prognostic assessment. 
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Hyperthyroidism is characterized by excessive 
synthesis and secretion of thyroid hormones throughout 
the body, and its most prominent cause is Grave’s 
disease (Basedow disease) or diffuse toxic goiter[1], 
Grave’s disease is an autoimmune thyroid disease, with 
a global prevalence ranging from 0.2 % to 1.3 %[2]. 
Approximately 0.2 % of males and 2 % of females 
globally suffer from Grave’s disease[3,4]. Enlarged 
thyroid gland and generalized hypermetabolic 
symptoms are the main clinical manifestations, 
and complications often include proptosis, atrial 
fibrillation, periodic paralysis, osteoporosis, and 
reproductive abnormalities[1]. Studies have shown 
that the pathogenesis of hyperthyroidism is associated 
with genetic susceptibility, gender, pregnancy, stress, 
infection, iodine intake, radiation, immunomodulatory, 
microbiota, geography and ethnicity etc.,[5].

Currently, there are three main treatment methods 
for hyperthyroidism; antithyroid drug, sodium 

iodide oral solution for radioactive treatment, and 
surgery[6]. Antithyroid drug has side effects such as 
unsatisfactory control, multiple relapses, and many 
complications, while surgery is an invasive operation 
with an unpredictable risk of surgical complications, 
and there are also patients with other risk factors 
that are unsuitable for surgery, which often results in 
a long course of the disease and more complications, 
and brings great disturbance to the patient’s life. These 
patients tend to have a longer course of disease and more 
complications, which bring great trouble to their lives. 
Sodium iodide oral solution is preferred in North America 
for the treatment of hyperthyroidism because of its side 
effects and low incidence of hyperthyroidism crisis[7]. 
Although the efficacy and safety of sodium iodide oral 
solution for hyperthyroidism have been demonstrated, 
there are still different recommendations for the dose 
of sodium iodide oral solution, with the American 
and the European guideline of thyroid association 
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recommending a single dose of radioactivity sufficient to 
cause patients to become hypothyroid (usually between 
370 and 555 MBq)[6,8], and the European society of 
radiology suggested that post-treatment hypothyroidism 
is a side effect of sodium iodide oral solution, so more 
precise and individualized dose is needed[9-11]. In order 
to understand the therapeutic dose of sodium iodide 
oral solution to the patient, nuclear medicine scholars 
have proposed fixed-metered and calculated-metered 
approaches. Fixed-metered approaches use 10-15 mCi 
for internal radiation therapy while calculated-metered 
approaches assess the dose of the drug based on the 
weight of the patient’s thyroid gland and iodine uptake 
rate in combination with a fixed coefficient chosen 
by the clinician[12], and both approaches allow for the 
use of high doses without significant differences in 
the patient’s benefit[13]. Therefore, the question of how 
to find an individualized and precise dosage regimen 
remains to be addressed by scholars.

Some current studies have shown that higher thyroid 
weight[14], higher iodine uptake in male patients, 
longer medical history, and more complications may 
be influential factors in increasing the dose of sodium 
iodide oral solution[15]. In order to understand the 
prognosis of the patients in our center and to formulate a 
suitable treatment plan for our patients, we investigated 
the prognosis-related influencing factors of the patients 
by retrospective analysis with the aim of establishing a 
clinical prediction model to assess the clinical factors 
related to patients before treatment, to understand the 
dedication of patient’s prognosis, and to assist the clinic 
in formulating a more accurate drug dosage for patients.

MATERIALS AND METHODS
Study design and subject matter:

The design of this retrospective cohort study was 
approved by the Ethics Committee of the First 
Affiliated Hospital of Kunming Medical University 
(2023-L-175), and because of the retrospective design 
of this study, telephone informed consent was obtained 
from all patients by telephone. This study followed 
the guidelines of the Declaration of Helsinki and the 
reporting of multivariate predictive modeling for 
prognostic guidelines.

General information:

Our patients were those who were clinically diagnosed 
with primary hyperthyroidism; hyperthy-roidism 
from December 2016 to June 2022 at the Department 
of Nuclear Medicine, the First Affili-ated Hospital of 
Kunming Medical University, where they underwent 

radioactive iodine therapy by taking sodium iodide oral 
solution. The inclusion criteria includes patients whose 
thyroid function monitoring showed elevated Free 
Thyroxine (FT4), Free Triiodothyronine (FT3) with 
Thyroid Stimulating Hormone (TSH) suppression, or 
patients with normal thyroid function due to medication 
but higher-than-normal iodine uptake, and patients 
who had palpitations, trembling of the hands, exces-
sive sweating, weight loss with or without thyroid 
dysfunction protuberance, goiter, anterior tibial mucous 
edema, periodic paralysis or atrial fibrillation. In 
exclusion criteria, patients refuse to take sodium iodide 
oral solution, loss of visits, missing information, other 
treatments and age <18 y or <75 y old were excluded. 
We followed all patients for <1 y and documented the 
patient’s status after taking the drug. Informed consent 
was obtained from the patients by telephone.

We collected the following information about the 
patients; age, sex, duration of the disease, family history, 
complications, medication, dose of sodium iodide 
oral solution, medication after treatment, number of 
sodium iodide oral solution, thyroid ultrasound with or 
without Hashimoto’s disease, thyroid ultrasound with 
or without nodules, thyroid weight on thyroid static 
radiography, Thyroid technetium-99 uptake on thyroid 
static radiography, thyroid 2 h iodine uptake, thyroid 
4 h iodine uptake, thyroid 24 h iodine uptake, and 9 
thyroid function tests including; T4, T3, FT4, FT3, 
anti-Thyroid Peroxidase (anti-TPO), Thyroglobulin 
Antibodies (ANTITG), Thyreoglobulin (TG), TSH and 
Reverse Triiodothyronine (RT3).

Treatment and follow up:

All patients were given sodium iodide oral solution and 
the dose of the drug was calculated according to the 
formula, 

Drug dose=Estimated weight of the thyroid gland/
(maximum value of thyroid iodine uptake rate in 2 h/4 
h/24 h)/10×(0.7-1.5)

The value of (0.7-1.5) was based on the clinician’s 
judgment of the patient’s condition. Patients were 
followed up and their thyroid function was known after 
treatment 2-3 mo. Post-treatment and the outcome of 
sodium iodide oral solution was categorized according 
to the 2016 American thyroid association guidelines for 
the hyperthyroidism and other thyrotoxic conditions 
and clinical guideline for 131I treatment of Grave’s 
hyperthyroidism (2021 edition)[4]. The outcome of 
sodium iodide oral treatment was complete remission, 
partial remission, or hypothyroidism occurred over 1 
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All analyses use Statistical Package for the Social 
Sciences (SPSS) 26.0, prism, R4.3.2 was performed.

RESULTS AND DISCUSSION
By collecting patients who were hospitalized by 
taking sodium iodide oral solution for treatment of 
hyperthyroidism in our hospital from 2016 to 2022, 
we followed up 1354 cases among them, 738 were 
excluded due to incomplete information or loss of 
visits, etc. And finally 607 patients were included in 
the study, with the age range of 18 y-75 y old, and 
the average age was about (39.16±12.83) y. Most of 
these patients used medications before taking sodium 
iodide oral solution (n=507). Among them 314 
patients were hyperthyroid after taking sodium iodide 
oral solution and 293 patients showed remission of 
hyperthyroidism (hypothyroidism n=140, normal or 
partial remission of thyroid function n=153). Due 
to our geographical characteristics, 140 (22.1 %) of 
our patients were from ethnic minorities, of which 
467 (76.9 %) were Han Chinese, Han Chinese and 
other ethnic groups (p=0.296) showed no significant 
difference in the efficacy of sodium iodide oral 
solution treatment. Among the patients, 183 (30.2 %) 
cases were male and 424 (69.8 %) cases were female, 
and the gender also have no significant difference 
in the outcome (p=0.953). However, the younger 
the age, the greater the likelihood of post-treatment 
hyperthyroidism (p=0.011) (Table 1 and fig. 1).

y follow-up. Complete remission was defined if the 
patient maintained normal thyroid function in the 
absence of Antithyroid Drug (ATD) or levothyroxine 
and had no signs or symptoms of hyperthyroidism 
and hypothyroidism; partial remission was defined 
if the patient had a decrease in serum FT4 and an 
improvement in the signs and symptoms associated 
with hyperthyroidism, but none of them returned to full 
normal.

Statistical analysis:

Continuous variables were expressed as means with 
standard deviation; categorical variables were expressed 
as number and percentage and evaluated using one-
way logistic regression analysis. Variable selection 
took into account predictors including demographic 
and laboratory data measured at baseline. The data 
was randomly assigned to the training cohort and the 
validation cohort in a ratio of 7:3. Predictive modeling 
was performed in training group by multi-factor logistic 
regression analysis, regression datasets were generated, 
and then the estimated parameters were merged into the 
final model using the R language. A nomogram graph 
was plotted based on the predictors included in the final 
model. We applied the final model to the validation 
cohort. The performance of the model was evaluated 
using subject work Receiver Operating Characteristic 
(ROC) curves, Area Under the Curve (AUC), Hosmer-
Lemeshow test, and calibration curves of the model, 
with goodness-of-fit curves as performance indicators. 

Factor n Remission Non-remission p Exp (B)

Total 607 293 (48.3 %) 314 (51.8 %)

Gender 0.962 0.992

Male 183 (30.2 %) 88 (30.0 %) 95 (30.2 %)

Female 424 (69.8 %) 205 (70.0 %) 219 (69.8 %)

Nation 0.296 1.223

Han 467 (76.9 %) 220 (75.0 %) 247 (78.6 %)

Other 140 (22.1 %) 73 (25.0 %) 67 (21.4 %)

Age 39.16±12.833 40.54±12.676 37.88±12.864 0.011 0.984

Disease history 3.73±5.19 3.44±5.22 3.99±5.15 0.194 1.021

missing 1

Iodine dose (mCi) 5.40±2.43 4.65±1.64 6.10±2.80 0 1.353

Missing 5

Medicine 0.001 0.674

TABLE 1: BASELINE CHARACTERISTICS AND RISK FACTORS AFFECTING TAKING SODIUM IODIDE 
ORAL SOLUTION
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No 100 (16.5 %) 63 (22.5 %) 37 (11.8 %)

Yes 507 (83.5 %) 230 (78.5 %) 277 (88.2 %)

Medicine after taking sodium iodide 
oral solution 0.251 1.24

No 454 (67.8 %) 213 (72.7 %) 241 (76.7 %)

Yes 153 (32.2 %) 80 (27.3 %) 73 (23.3 %)

Family history 0.043 1.746

No 546 (89.9 %) 256 (87.3 %) 290 (92.3 %)

Yes 61 (10.1 %) 37 (13.7 %) 24 (8.7 %)

Complication 0.021 0.713

No 388 (64.0 %) 201 (68.6 %) 187 (59.9 %)

Yes 219 (36.0 %) 92 (31.4 %) 127 (40.1 %)

Ultrasound nodule 0.514 0.897

No 370 (60.9 %) 182 (62.3 %) 188 (59.8 %)

Yes 236 (39.1 %) 110 (37.7 %) 126 (40.2 %)

Missing 1

Ultrasound HT 0.45 0.832

No 528 (87.1 %) 258 (48.8 %) 270 (51.2 %)

Yes 79 (13.9 %) 35 (44.3 %) 44 (55.7 %)

Missing 1

RAIU

2 h (%) 58.32±23.12 52.09±21.49 64.14±23.12 0 1.024

4 h 72.02±39.30 68.11±52.05 75.67±20.86 0.004 1.011

24 h 79.99±14.87 78.22±15.11 81.65±14.48 0.005 1.016

SPECT

Weight 46.46±33.37 35.21±17.52 56.95±40.50 0 1.032

technetium-99 uptake 603 
(14.81±10.55) 291 (11.55±8.00) 312 (17.84±11.70) 0 1.069

Missing 4

Thyroid function test (before RAI treatment)

TT4 228.13±70.09 228.98±61.10 227.33±77.63 0.771 1

TT3 6.13±3.79 292 (5.67±2.90) 314 (6.56±4.42) 0.005 1.073

Missing 1

FT4 64.61±29.75 64.72±27.84 64.50±31.47 0.928 1

FT3 27.77±18.50 26.15±16.54 29.28±20.08 0.041 1.01

TSH 0.19±2.78 0.34±3.98 0.05±0.36 0.351 0.88

Anti-TG 535.22±1014.19 506.79±951.82 561.56±1069.00 0.507 1

Anti-TPO 243.48±200.27 244.24±196.21 242.78±204.28 0.929 1

TGAg 124.36±165.85 93.43±139.88 153.23±182.41 0.000 1.002

RT3 564 (4.42±22.20) 277 (3.65±16.68) 287 (5.16±26.47) 0.443 1.003

Missing 43

Note: Exp (B): Exponentiation of the B coefficient
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Fig. 1: Flow chart of the study population selection

Patients with complications (n=219) had a higher 
rate of hyperthyroidism than patients without 
complications (n=388) (p=0.021), also patients who 
had used medication before taking sodium iodide 
oral solution (n=507) were likely to have a higher 
rate of hyperthyroidism post-treatment than those 
who did not (n=100) (p=0.001); sodium iodide oral 
solution dosage and hyperthyroidism incidence were 
significantly correlated (p=0.000), and patients with 
a family history (n=61) were also likely to have a 
higher rate of hyperthyroidism (p=0.043) compared 
to those without a family history (n=546). Thus 
complications, use of medication before sodium 
iodide oral solution, sodium iodide oral solution dose 
and patients with family history were independent 
risk factors after taking sodium iodide oral solution. 
Antithyroid medication after taking sodium iodide 
oral solution was no significant difference between 
patients who did not use (n=454) and who used after 
treatment (n=153) (p=0.251). Longer duration of 
illness was not associated with hyperthyroidism after 
treatment (p=0.194).

In our comparison of thyroid static imaging, 
thyroid iodine uptake rate and nine items of thyroid 
function in the routine examination of patients with 
hyperthyroidism, we found that thyroid iodine uptake 
rate at 2 h (p=0.000), 4 h (p=0.004), 24 h (p=0.005), 
thyroid weight (p=0.000), technetium 99 uptake rate 
(p=0.000) and TT3 in the thyroid function ( p=0.005), 
FT3 (p=0.041), and TGAg (p=0.000) in thyroid 
function with the outcome of hyperthyroidism were 
independent risk factors for hyperthyroidism after 
sodium iodide oral solution, and higher thyroid 
weight and 2 h, 4 h, and 24 h thyroid iodine uptake 
rates were positively associated with persistence of 
hyperthyroidism after treatment.

We analyzed the patients with persistent 
hyperthyroidism after taking sodium iodide oral 
solution (n=314), patients who taking sodium iodide 
oral solution once (number of treatments=1, n=60) 
vs. patients who taking sodium iodide oral solution on 
multiple occasions (number of treatments ≥2, n=252), 
and we analyzed the risk factors associated with 
multiple treatments. By univariate logstic regression 
analysis age (p=0.017), comorbidities (p=0.005), 
were found to be risk factors for multiple treatments 
in patients with persistent hyperthyroidism.

Among the patients who remitted after taking sodium 
iodide oral solution (n=293),males (n=88), females 
(n=205), among those who developed hypothyroidism 
(n=140), and partial remission (n=153) we also 
performed subgroup analysis, in which medical 
history (p=0.047), medication after taking sodium 
iodide oral solution (p=0.001), and TGAg (p=0.044) 
were the risk factors for developing hypothyroidism 
after taking sodium iodide oral solution. In patients 
who developed hypothyroidism within 3 mo (n=52) 
compare those with >3 mo (n=98), there was no 
significant difference.

In order to find the correlation between ultrasound 
evaluation of patients with hyperthyroidism and 
their prognosis, we studied the ultrasound findings 
of the patients included in the study, There was 
no incidence of hyperthyroidism in patients with 
Hashimoto’s disease (n=79) than in those whose 
without Hashimoto’s disease (n=528) (p=0.450), and 
there was no significant difference in patients with 
co-morbid thyroid nodules (n=236) than in those 
without nodules (n=370) (p=0.514).

To further correlate the influencing factors 
obtained from our analysis with hyperthyroidism 
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after taking sodium iodide oral solution, we used 
multivariate logistic regression analysis. We 
modeled the nomogram (fig. 2) with the persistence 
of hyperthyroidism after taking sodium iodide oral 
solution for hyperthyroidism by adding the thyroid 
weight, FT4, anti TPO, technetium 99 uptake, 
complications (Table 2). The ROC curves showed 
that training group AUC=0.766, 95 % Confidence 
Interval (CI): 0.865-0.988 and the validation group 
AUC=0.670, 95 % CI: 0.592–0.749 (fig. 3). The 
C-index of nomogram was 0.765 (95 % CI: 0.720–

0.811), which showed good discrimination. The 
goodness-of-fit analysis Hosmer-Leimer test showed 
a significance of 0.102. The calibration curves and 
Decision Curve Analysis (DCA) were performed to 
determine the clinical utility of the nomogram. The 
nomogram related to hyperthyroidism after taking 
sodium iodide oral solution for hyperthyroidism 
shows complications, higher uptake of technetium 
99 in the thyroid, higher estimation of thyroid static 
visualization, and lower pre-treatment FT4, anti-
TPO may have higher hyperthyroidism rate after 
taking sodium iodide oral solution (fig. 4).

Fig. 2: Nomogram of predicted risk associated with hyperthyroidism after taking sodium iodide oral solution

B p OR (95 % CI)

Complication 0.506 0.029 1.659 (1.053-2.016)

Weight 0.030 0.000 1.03 (1.053-2.016)

Technetium-99 uptake 0.057 0.001 1.059 (1.053-2.016)

FT4 -0.018 0.000 0.982 (1.053-2.016)

ANTI-TPO -0.001 0.119 0.999 (1.053-2.016)

TABLE 2: MULTIFACTOR REGRESSION ANALYSIS
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Fig. 3: ROC curve for, (a): The training set and (b): The validation set

Fig. 4: (A): Training set specificity curve; (B): Training set discrimination curve; (C): Validation set specificity curve and (D): Vali-
dation set discrimination curve
Note: (  ): Apparent; (  ): Bias-connected; (  ): Ideal; (  ): Nomogram model; (  ): All and (  ): None
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The treatment of hyperthyroidism and patient 
management remains a vexing problem for 
endocrinologists; sodium iodide oral solution has a 
clear efficacy in the treatment of hyperthyroidism, but 
the precise dose and factors affecting the individual 
remain unclear. In our retrospective analysis, we 
found that nearly half of our patients had persistent 
hyperthyroidism after the first dose or took another 
dose of medication, which may be related to the 
population included in the study. While the gender 
and ethnicity was not observed to be associated with 
the outcome of hyperthyroidism.

Among the risk factors associated with the outcome 
of sodium iodide oral solution we found that 
age, dose of radioactive iodine, family history, 
complications, iodine uptake rate, thyroid weight, 
technetium 99 uptake, and thyroglobulin (TT3, 
FT3, TGAg) were independent risk factors for 
hyperthyroidism after treatment. Thyroid weight, 2 
h, 4 h, 24 h iodine uptake rate’s in previous studies 
opinions were shown to be positively correlated with 
the persistence of hyperthyroidism after radioiodine 
treatment of hyperthyroidism[16]. This is consistent 
with our study. Technetium 99 uptake cannot be used 
to assess thyroid function, but in our study we found 
that the level of technetium 99 uptake correlated 
with the severity of hyperthyroidism[17]. In the study 
by Hou et al.[18] it was also shown that technetium 
99 uptake was positively related to the outcome of 
hyperthyroidism. In a meta-analysis on the effect of 
methimazole on the efficacy of radioactive iodine it 
was shown that patients who were pretreated with 
methimazole prior to radioiodine had a higher post-
treatment outcome. Patients had a higher risk of 
post-treatment hyperthyroidism (1.02-fold), while 
the length of discontinuation was not statistically 
significant for the persistence of hyperthyroidism[19]. 
In the study by Okosieme et al.[20] it was shown that 
treatment with radiopharmaceuticals within the 
previous week resulted in a failure of radioiodine 
therapy. In another meta-analysis of multiple drugs 
included in the study, medications were used within 
the 14 d period before and after the administration 
of radioiodine. Treatment of patients with toxic 
nodular goiter who were treated (and discontinued 
within 7 d prior to treatment) was significantly 
less successful than treatment of patients who 
discontinued medications within 14 d prior to 
treatment, which was not significantly altered in 
Grave’s disease[21]. While another study noted 
treatment success in patients who did not discontinue 

medications compared to those who discontinued 
antithyroid medications (carbimazole, methimazole, 
or propylthiouracil) 3 d-7 d prior to sodium iodide 
oral solution (fewer patients had normal thyroid 
function or hypothyroidism)[22,23]. Therefore, longer 
withdrawal times or other measures may be needed 
to ensure the efficacy of sodium iodide oral solution 
in patients who are on preoperative medications at 
the time of treatment.

Ultrasound can assist in the evaluation of thyroid size, 
nodules, and blood flow, and some studies have shown 
that ultrasound suggests that increased blood flow 
within the thyroid gland correlates with the degree 
of hyperthyroidism. It can also identify the cause of 
the thyroid gland (e.g. subacute thyroiditis, etc.,). 
Ultrasound detection of thyroid volume was shown 
to correlate with the outcome of hyperthyroidism in 
a study by Wang et al.[24]. However, we did not find a 
correlation between ultrasound and the prognosis of 
hyperthyroidism treatment.

The presence or absence of complications, thyroid 
weight, thyroid uptake rate and FT4, anti-TPO 
among the clinical indicators before sodium iodide 
oral solution were correlated with the persistence 
of hyperthyroidism after radioiodine treatment, 
and based on these indicators, a column-line graph 
model was developed to predict the patient’s pre-
treatment clinical indicators for the persistence of 
hyperthyroidism after radioiodine treatment. It is 
intended to assist clinicians in evaluating patient’s 
drug dosages. However, our results may not 
necessarily be applicable to other centers due to the 
presence of a large number of ethnic minorities in 
our center as well as highland areas. 

Sodium iodide oral solution for hyperthyroidism 
is widely used worldwide, as it has the advantages 
of fewer side effects and fewer thyroid crises[25-27]. 
When compared with ATD and surgery, the overall 
recurrence rate was 52.7 % for ATD, 15 % for 
sodium iodide oral solution, and 10 % for surgery[16]. 
The recurrence rates of sodium iodide oral solution 
and surgery converged. However, surgery still 
carries risks such as postoperative scarring 
and intraoperative complications. The choice of 
subsequent treatment for patients with persistent 
hyperthyroidism after sodium iodide oral solution is 
still controversial. A study by Kim et al.[28] showed 
that a second RAI treatment showed a higher 
remission rate and shorter duration of remission. 
Persistent hyperthyroidism after the second 
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treatment also reduces the dose of ATD required by 
the patient. Repeat sodium iodide oral solution may 
be an effective treatment option for GD patients with 
small goiters, long intervals between first time taking 
sodium iodide oral solution treatments, and a history 
of ATD discontinuation after the first taking sodium 
iodide oral solution treatment[29,30].

We have found a way to assess the prognosis for 
the treatment of patients with hyperthyroidism, but, 
there are limitations in our retrospective research. 
First, the majority of patients miss visits resulting 
in an inability to describe the full situation. Second, 
lack of an external validation cohort and multicenter 
matched cohort to prove utility and validation of the 
model. Third, as the prediction model was built in the 
context of Chinese population, hence its usefulness is 
limited. We suggested that for patients who are at high 
risk to have persistent hyperthyroidism after sodium 
iodide oral solution, in addition to raising the initial 
radioactive iodine therapy dose, the patient’s wishes 
need to be taken into account, and for patients who are 
very mindful of postoperative hypothyroidism, the 
patient’s dosage may need to be further considered 
in the patient-physician communication.
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