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ABSTRACT
Aim: There is a need to evaluate the treatment response in patients who have undergone radioiodine treatment (RIT) for 
differentiated thyroid cancer. Diagnostic tests that are used for this purpose include radioiodine whole-body scan (WBS) and 
serum thyroglobulin (Tg) measurement, which are most accurate during thyroid-stimulating hormone (TSH) stimulation. 
However, temporary discontinuation of thyroid hormone therapy to increase TSH (withdrawal) may be associated with the 
morbidity of hypothyroidism. The study aimed to show the effects of thyroid hormone withdrawal (THW) on quality of life 
and psychological symptoms in female patients with low-risk, well-differentiated papillary thyroid cancer. 
Material and Method: We applied the short form-36 (SF-36) and Symptom Checklist-90-R (SCL-90-R) questionnaires to the 
patients in the euthyroid state who have referred a median of 9 months (6-13 months) after RIT to perform a dWBS and to 
evaluate stimulated Tg. We applied the same questionnaire again when thyroid-stimulating hormone (TSH) was > 30 μIU/mL 
4 weeks after THW (hypothyroid state). 
Results: 52 patients were evaluated (median age 48 years, range 23-65 years). There was a statistically significant worsening 
in anxiety, psychosis, additional items, and general symptoms of the SCL-90-R questionnaire. With the SF-36 questionnaire, 
we observed statistically significant worsening in physical functioning, role limitation due to physical health, energy/fatigue, 
emotional well-being, social functioning, and general health change. 
Conclusion: THW worsened the patients’ psychological symptoms and quality of life. To reduce the side effects of 
hypothyroidism, treatment response assessment with TSH stimulation should be used only in a selected group of patients. 
Keywords: Thyroid cancer, hypothyroidism, life quality, psychological symptom
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INTRODUCTION
The survival rate of patients with thyroid cancer is 
>90%, although it varies among disease subgroups. The 
standard treatment for DTC is total thyroidectomy, with 
cervical lymph node dissection if necessary, followed 
by radioiodine treatment (RIT) (1,2). Administration 
of iodine 131 (I-131) after total thyroidectomy has 

three main goals: (1) to destroy possibly benign 
residual thyroid tissue, which increases the specificity 
of serum thyroglobulin (Tg) measurement during 
follow-up; (2) to eliminate suspected but unidentified 
residual disease or known persistent or recurrent 
disease that may decrease disease-free survival (DFS) 
and overall survival (O.S.); and (3) to perform a highly 
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sensitive post-treatment whole-body scan (WBS) (3). 
In patients undergoing ablation, diagnostic whole-
body scans (dWBS) with stimulated Tg test are 
performed 6-12 months after treatment to evaluate 
treatment success (4). Although the sensitivity of 
a dWBS in demonstrating residual normal thyroid 
tissue is high, its success in demonstrating metastatic 
disease is limited. For this reason, this method has 
steadily decreased, especially in low-risk patients. 
In some centers, stimulated Tg levels can be used 
alone for evaluation of the treatment response (5-
8). However, both tests require TSH stimulation 
for optimal sensitivity (9). TSH stimulation can be 
performed by thyroid hormone withdrawal (THW) 
or administration of recombinant human thyrotropin 
(thyrotropin alfa) (10). THW is a cheap, readily 
available method of TSH stimulation. However, it is 
associated with clinical hypothyroidism, which has 
many side effects, including drowsiness, constipation, 
weakness, myalgia, emotional dysfunction, and 
physical discomfort (11,12). While improving survival 
is essential in cancer patient management, quality 
of life (QoL) preservation should also be one of the 
ultimate goals. However, temporary hypothyroidism 
reduces QoL (13,14). The 36-item Short-Form Health 
Survey (SF-36) is a validated questionnaire on general 
health and well-being. It has also been used in studies 
on thyroid diseases. The Symptom Checklist 90–
Revised (SCL-90-R) is a questionnaire evaluating 
psychological symptoms and has been used in studies 
on hypothyroidism (15-17).

Our study aimed to determine the effects of THW, 
during the dWBS, on QoL and psychological symptoms 
by questionnaires in female patients with low-risk, 
well-differentiated thyroid cancer.

MATERIAL AND METHOD
The study was carried out with the permission of Recep 
Tayyip Erdoğan University Faculty of Medicine Non-
interventional Clinical Researches Ethics Committee 
(Date: 28.11.2019, Decision No: 2019-191). All procedures 
were carried out in accordance with the ethical rules and 
the principles of the Declaration of Helsinki.

Patient Selection
We included 52 female patients who underwent RIT 
between March 2017 and November 2017 (median age 
48 years, range 23-65 years). (40465587-102.01-274). 
All patients provided written informed consent.

Inclusion Criteria
We included female patients aged 18-65 who 
underwent RIT for differentiated thyroid cancer. 

After RIT, regular TSH, free thyroxine (fT4), Tg, and 
thyroglobulin antibody (TgAb) levels were followed 
up until the dWBS.

Exclusion Criteria
We excluded patients with diabetes mellitus, chronic 
kidney disease, chronic liver disease, chronic rheumatic 
disease, chronic musculoskeletal disease, and patients 
with non-thyroid cancer. We also excluded patients 
who were using active psychiatric drugs at that time. 
After RIT, some patients did not have regular TSH and 
fT4 level follow-up; hence, there were patients with 
overt hypothyroidism and hyperthyroidism, and we 
excluded them.

Treatment Protocol
Surgical treatment: 44% of our patients (n=23) were 
operated on in our center. 56% of them (n=29) were 
operated on in other centers and referred to our center 
for RIT. Total thyroidectomy (T.T.) was performed 
in 18 patients (34.6%), and total thyroidectomy plus 
central neck dissection (CND) was performed in 
5 patients (9.6%). Near-total thyroidectomy (nTT) 
was performed in 15 patients (28.8%), and subtotal 
thyroidectomy (sTT) was performed in 14 patients 
(26.9%). The surgeon who performed the operations 
in our center (S.K.) is experienced in thyroid surgery 
(12 years of experience with endocrine surgery). The 
total number of patients in our center was 23 (18 
patients TT, five patients TT + CND). Biopsy-proven 
lymph node metastases (n= 1) or suspicious findings 
were found preoperatively on neck ultrasound (n= 4) 
and were evaluated with CND. None of the patients 
underwent lateral neck dissection.

I-131 administration decision: Pathology results; 
TSH, Tg, and Tg-Ab levels; pre-ablation technetium-
99m scintigraphy; and ultrasonography results of 
the patients were evaluated by the pathologists, 
endocrinologists, surgeons, radiologists, and nuclear 
medicine specialists, and a consensus decided the 
treatment. I-131 administration was initiated 2-4 
months after surgery. Patients received 1.85 or 3.7 GBq 
of I-131 approximately four weeks after THW 2-to 
three weeks of a low iodine diet. At the time of I-131 
administration, serum TSH levels were > 30 μIU/mL 
in all patients.

Research Protocol
A nuclear medicine specialist (O.K.) and two thyroid 
endocrinologists (Ş.A. and U.A.) reviewed each 
patient's staging and initial risk stratification based on 
the clinical, surgical, and pathological information and 
the post-ablation scintigraphy findings.
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Risk Stratification
We classified the tumors using TNM staging according 
to the American Joint Committee on Cancer (AJCC) 
8th edition criteria. The risk classification of the patients 
and the RIT response were made according to the 2015 
American Thyroid Association (ATA) criteria (10). 

Clinical Outcome and Questionnaire Administration
After the I-131 administration, the patients were 
followed up in the endocrinology clinic. The patients 
were referred to the nuclear medicine clinic for the 
dWBS and evaluation of stimulated Tg at a median of 9 
months (6-13 months) after RIT. We evaluated the TSH 
and fT4 levels of the patients. We informed the patients 
without overt hyperthyroidism and hypothyroidism 
about the questionnaire and administrated the SF-36 
and SCL-90-R under the guidance of an expert (O.K.) 
(questionnaire 1: euthyroid state). We terminated the 
patients' LT4 use. After four weeks, the patients were 
given an appointment to receive 185 MBq in an oral 
I-131 capsule. Patients were recommended to consume 
a low-iodine diet for two weeks. After four weeks, we 
measured TSH, Tg, TgAb, and fT4 levels. The same 
specialist (O.K.) applied the SF-36 and SCL-90-R 
questionnaires again to the patients with serum TSH 
> 30 μIU/mL (questionnaire 2: hypothyroid state). 
Ultrasonography was performed on the patients by 
O.K. and H.G. We evaluated the absence of residue in 
the thyroid bed and the absence of pathological lymph 
nodes in the central/lateral neck compartment as a 
negative result. We then administered 185 MBq via an 
oral I-131 capsule to the patients. Two days after I-131 
administration, a planar WBS was performed in anterior 
and posterior projections using a dual-head camera 
equipped with high-energy, parallel-hole collimators. 
The WBS was evaluated by the same specialist (O.K.), 
blinded to the patients' Tg, TgAb levels, clinical findings, 
and post-ablation WBS images. Radioiodine uptake in 
the thyroid bed, midline superior thyroglossal duct 
cyst/pyramidal lodge, and the central and lateral neck 
compartment were evaluated as a residual disease. RIT 
response assessments were made according to the 2015 
American Thyroid Association (ATA) criteria (10). 

Measurement of QoL and Psychological Symptoms
We applied the SF-36 to evaluate the patients' QoL. 
We also applied the SCL90-R psychological symptom 
screening test and calculated the total score of these 
tests for each patient. 

The SF-36 scale was developed by Ware et al. (18). The 
validity and reliability study of the SF-36 in the Turkish 
population was performed by Koçyiğit et al. (19). We 
used this version of the scale in our study. The SF-36 

consists of 36 items and provides eight symptoms: 
physical functioning, role limitation due to physical 
health, energy/fatigue, emotional well-being, social 
functioning, pain, general health, and health changes. 
The total score is obtained by adding the points for each 
sub-scale, with a total score of 100. A decrease in the 
numerical score indicates deterioration in health. 

The SCL-90-R psychological symptom screening test is 
a self-assessment instrument. The psychopathological 
symptoms are scored from 0 to 4 for 90 items, 
and the sub-scale scores – somatization, anxiety, 
depression, obsession, intersensitivity, anger, paranoid, 
psychoticism, phobia, general symptom index, and 
additional items (symptoms related to sleep disorders, 
appetite disorders and guilt) – are calculated (20). The 
validity and reliability study of the SLC-90-R in the 
Turkish population was performed by Dağ et al. (21). 
We used this version in our study.

Statistical Analysis
Statistical analyses were performed using SPSS 
Statistics version 23.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics of categorical variables are reported 
as frequency and percentages within the group (n, %). 
Continuous variables were subjected to normality 
analysis to determine their distributions. Changes 
between questionnaires 1 and 2 were evaluated with 
the paired-samples t-test or the Wilcoxon signed-rank 
test. The mean±standard deviation (S.D.) and t values of 
the normally distributed variables or the median (min-
max) and Z values of the non-normally distributed 
variables are presented. The limit of significance was 
accepted as p < 0.05.

RESULTS

General Findings
Metastatic lymph nodes were detected in 5 patients 
who underwent CND (17 metastatic lymph nodes with 
a mean size of 8.4 mm [range 4-11 mm]). The mean 
time between surgery and RIT was 60.85±17.34 days. 
All patients had papillary thyroid carcinoma. Only one 
patient (2%) had stage 2 disease according to the TNM 
classification; all other patients had stage 1 disease. 
According to the ATA risk classification, forty-eight 
patients (92%) were in the low-risk group. Four patients 
(8%) were in the intermediate group. For treatment, 
1850 MBq was administered to 7 patients, and 3700 
MBq I-131 was administered to 45 patients. The main 
characteristics of the study population are shown in 
Table 1. Ablation success based on the dWBS only was 
96.2%, on Tg only was 98%, and on TgAb only was 
88.5%. 



69

Kupik et al. Thyroid hormone withdrawal worsens life qualityJ Health Sci Med 2023; 6(1): 66-72

Table 1. The characteristics of the study population.
Parameter  N (%)
Histology
Classical variant 33 (63.5)
Mixt+classical variant 3 (5.8)
Folicular variant 13 (25)
Tall cell variant  2 (3.8)
Oncositic variant 1 (1.9)
Multifocality 39 (75)
Tumor at surgery margin 6 (11.5)
Microcarcinoma 21 (40.4)
Vascular invasion 2 (3.8)
TNM stage 1 51 (98)
T1 37 (71.2)
 T1a 20 (38.5)
 T1b 17 (32.7)
T2 13 (25)
T3a 2 (3.8)
N0 46 (88.4)
N0a 10 (19.2)
N0b 36 (69.2)
N1a 5 (9.6)
Nx 1 (1.9)
M0 52 (100)
I-131 dose
 1850 MBq 7 (13.5)
 3700 MBq 45 (86.5)
Treatment response
 Excellent 45 (86.5)
 Indeterminate 7 (13.5)

SCL-90-R Analysis
Between questionnaire 1 and questionnaire 2, there was 
significant worsening in anxiety (Z=-2.052, p=0.040), 
psychoticism (Z=-2.187, p=0.029), additional items 
(Z=-2.306, p=0.021) and the general symptom index 
(Z=-2.086, p=0.037). None of the other symptoms 
showed a significant change (depression, t=-1.390, 
p=0.171; somatisation, Z=-1.453, p=0.146; obsession, 
Z=-0.700, p=0.484; intersensitivity, Z=-1.194, p=0.232; 
paranoia, Z=-0.261, p=0.794; anger, Z=-1.115, p=0.265; 
phobia, Z=-0.834, p=0.404) (Figure 1).

SF-36 Analysis
Between questionnaire 1 and questionnaire 2, there 
was significant worsening in physical functioning 
(t=2.588, p=0.013), role limitation due to physical 
health (Z=-2.677, p=0.007), energy/fatigue (Z=-2.502, 
p=0.012), emotional well-being (Z=-3.618, p < 0.0001), 
social function (Z=-3.179, p=0.001), general health 
(Z=-2.397, p=0.017) and health change (Z=-1.996, 
p=0.046). There was worsening of the pain symptom, 
but it was not statistically significant (t=1.234, p=0.223) 
(Figure 2). A summary of the questionnaire data is 
given in Table 2.

Figure 1. Graph showing the differences in The Symptom Checklist-
90-Revised symptoms between questionnaires one and 2.

Table 2. The summary of SF-36 and SCL-90-R questionnaires. 
SCL-90 mean±SD/median (min-max)

Sypmthoms Questionnaire 
1 

Questionnaire 
2 p t/Z

Depression 0.814±0.580 0.903±0.605 0.171 -1.390

Somatisation 1.0
(0.25-2.75)

0.958
(0.083-3.0) 0.146 -1.453

Anxiety 0.450
(0.0-2.1)

0.600
(0.0-2.0) 0.04 -2.052

Obsession 0.850
(0.1-3)

0.900
(0.0-2.8) 0.484 -0.700

intersensitivity 0.666
(0.00-3.11)

0.666
(0.00-3.22) 0.232 -1.194

Psycotic 0.200
(0.00-2.00)

0.250
(0.00-1.7) 0.029 -2.187

Paranoid 0.333
(0.00-2.17)

0.333
(0.00-1.83) 0.794 -0.261

Anger 0.416
(0.00-1.67)

0.500
(0.00-1.83) 0.265 -1.115

Phobic 0.285
(0-1.28)

0.285
(0-1.42) 0.404 -0.834

Additional items 0.857
(0-2.57)

1.0
(0.0-2.571) 0.021 -2.306

General
Sympthom index

0.583
(0.06-2.02)

0.767
(0.78-1.82) 0.037 -2.086

SF-36 mean±SD/median (min-max)

Sypmthoms Questionnaire 
1

Questionnaire 
2 p t/Z

Energy fatique 60
(0-100)

50
(5-100) 0.012 -2.502

Physical function 80
(10-100)

70
(5-100) 0.013 2.588

Phsical health 
(role limit)

83.350
(0-100)

50
(0-100) 0.007 -2.677

Emotional well-
being

68
(12-100)

60
(24-92) 0.0001 -3.618

Social function 81.97±17.045 71.57±22.649 0.001 -3.179

Health change 62.50
(25-100)

50
(0-100) 0.046 -1.996

Pain 72.75±25.52 68.43±22.66 0.223 1.234

General health 60
(0-90)

55
(0-95) 0.017 -2.397
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Figure 1. Graph showing the differences in Short form-36 symptoms 
between questionnaire one and questionnaire 2

DISCUSSION
There is a need to evaluate the treatment response in 
patients undergoing RIT for differentiated thyroid 
cancer. Treatment response evaluation is usually done 
by evaluating the dWBS or stimulated Tg. However, 
hypothyroidism that we created with THW causes 
some patient complaints and negatively affects QoL. 
Using questionnaires, we found that hypothyroidism 
adversely affected QoL (based on the SF-36) and 
worsened psychological symptoms (based on the SCL-
90-R). With the SF-36, we found significant worsening 
in physical functioning, role limitation due to physical 
health, energy/fatigue, emotional well-being, social 
function, general health, and health change symptoms 
at the time of the dWBS. There was a worsening of the 
pain symptom, but it was not statistically significant. 
With the SCL-90-R, we detected significant worsening 
in anxiety, psychoticism, additional items, and general 
symptom index symptoms at the time of the dWBS. 
Although other symptoms worsened, the results were 
not statistically significant. 

Banihashem et al. (22) investigated the psychological 
status and QoL of 150 patients who had undergone 
thyroidectomy for differentiated thyroid cancer. They 
evaluated the patients at four different times: 1 month 
before RIT, at the time of RIT, and one week and six 
months after RIT. Differently from our study, they used 
the Hospital Anxiety and Depression Scale (HADS) 
to measure the psychological state of the patients. The 
SF-36 was applied to determine QoL. According to the 
SF-36 survey, they determined that the most significant 
deterioration in QoL was during RIT. They stated that 
the reason for this was hypothyroidism caused by LT4 
withdrawal. Botella-Carretero et al. (23) investigated 
psychometric functionality and QoL in patients 
with DTC. Fifty female patients with differentiated 
thyroid carcinoma were compared with 18 healthy 
females in the same age group. At the time of the 

dWBS, when in the hypothyroid state, a comparison 
was made with healthy female patients in the control 
group, and impairment was found in QoL and 
cognitive performance. Tagay et al. (24) applied QoL 
assessments to 136 patients with thyroid cancer while 
in a hypothyroid state in preparation for radioiodine 
administration. The available results were compared 
with German population reference values. All values of 
the SF-36 were lower than the reference values of the 
population. In another study evaluating 61 patients with 
thyroid cancer who underwent LT4 withdrawal, quality 
of life was evaluated with a self-rating questionnaire and 
Hamilton depression scale. The scores were worse than 
the control group. Hamilton depression scale was found 
to be worse in women (14). Another study included 
228 patients with DTC, the quality of life was evaluated 
separately with the SF-36 scale while using LT4, in the 
withdrawal period, and while applying tyrogen. It was 
determined that the quality of life was significantly worse 
in the withdrawal period (12). One of the differences 
from our study is that we have compared the QoL and 
psychological symptoms scores in the hypothyroid 
period with the QoL and psychological symptoms scores 
of the same patients in the euthyroid period four weeks 
before, not with the reference values of the population. 
We tried to evaluate the effects of deep hypothyroidism, 
which we developed in a short time, on QoL and 
psychological symptoms free from all factors. When 
comparing a patient's QoL with community reference 
values, it should be taken into account that there may 
be differences in QoL within the society due to social, 
cultural, economic, and regional reasons. 

Thyrotropin alfa has been used for a long time to 
prepare thyroid cancer patients before radioiodine 
administration to reduce the adverse effects of LT4 
THW on QoL, reduce the radiation dose to the 
body, and perhaps reduce the cost of the treatment 
by shortening the hospital stay (11,12,25-27). In 
two prospective studies (25,28) evaluating the 
ablation success of low-dose and high-dose I-131 
administration in patients with low-risk differentiated 
thyroid cancer, QoL deteriorated in the group of 
patients who had undergone THW. The authors 
reported no deterioration in QoL in the group 
administered thyrotropin alfa, or the deterioration 
was much less compared with the LT4 withdrawal 
group, and this effect was independent of the applied 
radiation dose. The authors stated that thyrotropin alfa 
is superior to LT4 withdrawal in radiation exposure 
and side effects. Because our study aimed to evaluate 
whether the hypothyroidism we created adversely 
affected QoL, we did not administer thyrotropin 
alfa. In addition, thyrotropin alpha is imported into 
our country, access to it is not always possible, and 
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it is an expensive product, which is too high for our 
country and other developing countries. We can only 
administer thyrotropin alfa to select patients with 
comorbidities who cannot tolerate hypothyroidism. It 
has already been reported that in patients with a low-
intermediate risk of well-differentiated thyroid cancer, 
basal thyroglobulin has an important prognostic 
value in predicting treatment response and prognosis, 
stimulating thyroglobulin may not be needed due to its 
cost and side effects (29-31). 

One of the limitations of the study was that all 
surgeries were not performed in the same center, so a 
standard surgical procedure was not applied. Perhaps 
our most important limitation is why patients were 
not administered low-dose (1.1 GBq) I-131. However, 
in multicentre, randomized prospective studies 
(25,28), low-dose and high-dose I-131 administration 
did not differ in treatment success. Frankly, our 
treatment success is similar to theirs. However, we 
can explain the high dose I-131 administration; some 
of our patients had aggressive histological variants, 
tumors at the surgical margin, and lymph node 
metastases. In addition, since T.T. was not performed 
in all patients, the relatively high residuals in the pre-
ablation evaluations were one of the reasons for our 
high dose administration. Multicentre, prospective, 
randomized studies were published in 2018 (32) and 
2019 (33) on the association of low- and high-dose 
administration with recurrence in patients with low-
risk differentiated thyroid cancer. The median follow-
up was 6.5 and 5.4 years. As a result, it was stated that 
low-dose and high-dose administration did not have a 
statistically significant effect on recurrence, and low-
dose administration caused fewer side effects. Our 
study group consisted of patients who received high-
dose treatment in 2017. After these last two articles 
were published, low-dose administration in patients 
with low-risk thyroid cancer became more preferred 
in our center, as in many centers in our country. The 
number of our patients is not higher can be accepted 
as a limitation. Although some authors reported that 
the effects of hypothyroidism on quality of life were 
different in male and female patients (34), some 
authors stated that the gender factor was ineffective 
(35). We included only female patients in order to 
avoid suspicion of bias.

CONCLUSION
We have shown that THW adversely affects QoL and 
worsens psychological symptoms in female patients. 
In order to reduce the side effects of hypothyroidism 
treatment response assessment with TSH stimulation 
should be used only in a selected group of patients.
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