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Introduction: The present study aims to assess pre-thyroidectomy thyroid
hormone disturbances among patients suffering from differentiated thyroid
carcinoma (DTC).

Methods: This retrospective study was performed from September 2020 to March
2021. We analyzed the hospital files of 710 patients with DTC who underwent
thyroidectomy and referred to nuclear medicine department from April 2013 to
September 2019. Demographics, TNM stage, pre-surgery thyroid function tests, time-
interval to achieve a complete response, recurrence rate, one-year response, final
response, and the need for alternative treatment modalities were extracted. Then, we
analyzed the potential association of pre-surgery TSH levels with the initial disease
stage and treatment response. Chi-Square, Analysis-of-variance, and Kruskal-Wallis
tests were used where appropriate.

Results: The mean age of participants was 40.39 + 13.85 years. History of Hashimoto's
disease was detected in 130 (18.3%) patients. Multi-focal DTC was found in 221
(31.2%) patients. Lymph node involvement was significantly higher among men (p =
0.001). Men also had significantly higher thyroglobulin levels (p = 0.025). No
statistically significant association was found between pre-surgery thyroid function
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status and TNM stage or multifocality of the malignancy. Baseline thyroid function
tests also did not show a statistically significant relationship with thyroglobulin, anti-
thyroglobulin antibody, time to first excellent response, and follow-up duration.
Conclusion: Baseline thyroid function status may not change the outcome of
DTC. It could also be plausible that thyroid dysfunction before surgery would not
increase invasiveness nor impact the treatment-response of the tumor compared
to euthyroid patients.
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INTRODUCTION

It is estimated that thyroid cancer will represent
2.3% of new cancer diagnoses and 0.4% of
cancer-related mortality in 2022 [1]. Women are
affected three times more than men [1, 2].
Differentiated thyroid carcinoma, namely
papillary and follicular types, makes up more
than 90% of thyroid cancer types [2]. Although
the survival rate is relatively high (about 98%),
the economic burden of this cancer on the
health systems is growing [3]. The total cost of
one-year care for well-differentiated thyroid
carcinoma in the United States exceeds 1.5
billion dollars which is predicted to grow to 3.5
billion in 2030 [3]. By 2030, thyroid cancer would
be the fourth cause of cancer death [4]. Such
increment in thyroid cancer patients is
secondary to the increased usage of more
sensitive diagnostic methods [2]. Although
routine thyroid cancer screening has been
discouraged in recent years and is advised to be
replaced by the "unintentional screening event,"
the need for data to develop more cost-benefit
approaches for managing these patients is
crucial [5, 6].

The present study aims to determine the
prevalence of pre-surgical thyroid function
abnormalities in DTC patients, mainly to
elucidate its probable effects on the disease
stage and treatment response.

METHODS

We performed this retrospective study to assess
the thyroid hormone disturbance before
thyroidectomy and its potential effects on the
surgery outcomes. During the implementation of
this study, from September 2020 to March 2021,
the files of 1274 patients referred to our tertiary
clinic from April 2013 to September 2019 were
examined, and 986 patients with DTC who
underwent thyroidectomy (total or partial) were
found. We excluded 276 cases with missed pre-

Table 1. Demographic characteristics of participants

surgical records of thyroid hormones or those
without documented follow-up visits within one
year of surgery. Hospital files of 710 remaining
patients were reviewed retrospectively.
Demographic characteristics, TNM stage, pre-
and post-surgical TSH, time interval to achieve a
complete response, recurrence rate, one-year
response, final response, and the need for
alternative treatment modalities  were
extracted. Then, we analyzed the potential
association of TSH levels with the initial stage of
the disease and response to treatment via SPSS
software (IBM Corp. Released 2011. IBM SPSS
Statistics for Windows, Version 20.0. Armonk,
NY: IBM Corp.). Chi-Square, Analysis-of-variance,
and Kruskal-Wallis tests were used where
appropriate.

RESULTS

The mean age of participants was 40.39 + 13.85
years. The mean age of women and men were
39.64 + 13.19 and 43.21 + 15.82, respectively,
which differed significantly (p = 0.005;
independent sample t-test). Most patients were
women (79.01%). The mean age of hypothyroid,
euthyroid, and hyperthyroid participants were
39 + 14, 40 = 13, and 42 + 13, respectively. As
shown in Table 1, 668 (94.08%) cases suffered
from papillary thyroid carcinoma, while 42
(5.92%) had the follicular type. History of
Hashimoto's disease was detected in 130
(18.3%) participants, and 572 (80.6%) cases
reported no previous conditions. Multi-focal DTC
was found in 221 (31.2%) patients. The tumor
size of 254 (38.8%) participants was in the range
of 2-4 centimeters (equal to the T2 stage).
Lymph node involvement was significantly
higher among women than men (p = 0.001; Chi-
Square test). Men had significantly higher first
thyroglobulin levels (p = 0.025; independent
sample t-test).

Variable Explanation Men (%) (Mean + SD) Women (%) (Mean * SD) Total (%)/ (Mean £ SD) p-value
. None 134 (23.40) 438 (76.60) 572 (80.60)
History of -
revious Hashimoto 14 (10.80) 116 (89.20) 130 (18.30) 0.011
Zisease Graves/Basedow 0(0.00) 3 (100) 3(0.40) '
lodine therapy 1(20.00) 4 (80.00) 5(0.70)
Papillary 141 (21.10) 527 (78.90) 668 (94.10)
C t 0.464
ancertype Follicular 8 (19.00) 34 (81.00) 42 (5.90)
. No 101 (20.70) 387 (79.30) 488 (68.80)
Multifocal Yes 48 (21.70) 173 (78.30) 221(31.20) 0.414
Tx 5 (41.70) 7 (58.30) 12 (1.70)
. Tla 16 (16.50) 81 (83.50) 97 (13.70)
N T 0.068
ize (T) T1b 29 (16.30) 149 (83.70) 178 (25.10)
T2 60 (23.60) 194 (76.40) 254 (35.80)
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T3a 18 (17.80) 83 (82.20) 101 (14.20)
T3b 6 (27.30) 16 (72.70) 22 (3.10)
T4a 10 (29.40) 24 (70.60) 34 (4.80)
T4b 5 (45.50) 6 (56.50) 11 (1.50)
TO 0(0) 1(100) 1(0.10)
Nx 6(19.40) 25 (80.60) 31 (4.40)
Lymph node NOa 8(9.30) 78 (90.70) 86 (12.10)
involvement NOb 34 (15.30) 188 (84.70) 222 (31.30) 0.001
) Nla 29 (19.70) 118 (80.30) 147 (20.70)
Ni1b 71 (32.60) 147 (67.40) 218 (30.70)
N1x 1(16.70) 5(83.30) 6 (0.80)
Metastasis Mx 18 (18.90) 77 81.10() 95 (13.40)
™) MO 121 (20.60) 467 (79.40) 588 (82.80) 0.105
M1 10 (37.00) 17 (63.00) 27 (3.80)
Thyroid Hypothyroid 17(19.10) 72 (80.90) 27 (3.8)
Function Hyperthyroid 12(19.00) 51 (81.00) 89 (12.50) 0.808
test Euthyroid 120 (24.5) 438 (78.5) 558 (78.60)
Age 43.21 £ 15.82 39.64 +£13.19 40.39 £ 13.85 0.005
TSH 2.40 £ 2.86 2.58 £6.17 2.54+5.63 0.727
T3 72.36 £ 66.31 69.35 + 68.14 70.06 £ 67.63 0.729
Hormonal T4 14.07 £ 22.30 15.11 + 23.82 14.88 + 23.48 0.664
evaluations First TSH 76.29 +46.80 79.55 £ 55.01 78.86 £ 53.36 0.524
First Tg 59.27 £+ 145.79 33.65 £ 108.40 39.09 £117.68 0.025
First Antl-Tg 190.27 + 565.94 236.18 £ 652.50 226.28 £ 634.60 0.460
Antibody

TSH: Thyroid Stimulation Hormone; Tg: Thyroglobulin; T3: Tri-iodo-thyronine; T4: Tetra-iodo-thyronine

Table 2 represents the features of DTC patients
based on their hormonal status (hypo-, hyper-, or
euthyroid). No statistically significant association
was found between thyroid function status with
TNM stage and multifocality of the malignancy.
Although the most DTC patients have papillary
thyroid carcinoma (94.1%), the only statistical

significance shown in Table 2 clarifies that
hypothyroid patients with DTC are more likely to
suffer from the follicular type compared to
hyperthyroid and euthyroid patients (p = 0.022; Chi-
Square test); but still, the higher overall prevalence
of papillary type in all groups should be noted.

Table 2. Features of differentiated thyroid carcinoma patients based on their hormonal status (hypo-, hyper-, or euthyroid)

Variable Explanation Hypothyroidism (%) Hyperthyroidism (%) Euthyroid p-value
Papillary 78 (87.60) 60 (95.20) 530 (95.00)
Cancer type Follicular 11(12.40) 3(4.80) 28 (5.00) 0.022
, No 62 (69.70) 42 (66.70) 384 (68.90)
Multifocal Yes 27 (30.30) 21(33.30) 173 (31.10) 0.919
Tx 4 (4.5) 2(32) 6(1.10)
Tia 10 (11.20) 12(19.00) 75 (13.40)
Tib 24 (27.00) 18 (28.60) 136 (24.40)
7 29 (32.60) 17 (27.00) 208 (37.30)
Size (T) T3a 15 (16.90) 7 (11.10) 79 (14.20) 0.559
T3b 4 (4.50) 3(4.80) 15 (2.70)
Taa 2(2.20) 3(4.80) 29 (5.20)
Tab 1(11) 1(L6) 9 (1.60)
T0 0(0) 0(0) 1(0.20)
Nx 3(3.40) 3(4.80) 25 (4.50)
Lymph node NOa 16 (18.00) 9(14.30) 61(10.90)
o NOb 37 (41.60) 19 (30.20) 166 (29.70) 0173
o) Nla 13 (14.60) 16 (25.40) 118 (21.10
N1b 19 (21.30) 16 (25.40) 183 (32.80)
N1x 1(1.10) 0(0) 5 (0.90)
Metastasis Mx 8 (9.00) 9 (14.30) 78 (14.00)
) MO 79 (88.80) 53 (84.10) 456 (81.70) 0.449
M1 2(2.20) 1(1.60) 24 (4.30)

Table 3 signifies the baseline thyroid function of
DTC patients grouped by their first TSH,
thyroglobulin, follow-up duration, and first time
to excellent treatment response. Baseline thyroid
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function was not related significantly with
thyroglobulin, anti-thyroglobulin antibody, time
to first excellent response, and follow-up
duration.
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Table 3. Baseline thyroid function of differentiated thyroid carcinoma patients grouped by their first TSH, thyroglobulin, follow-up

duration, and first time to excellent treatment response

Variables Thyroid Function Status Cases Mean SD F p-value
Hypothyroidism 82 90.84 + 66.18
First TSH Hyperthyroidism 58 70.76 £ 48.16 2.826 0.060
Euthyroid 512 77.85+51.41
Hypothyroidism 80 28.70 £ 99.83
First Tg Hyperthyroidism 58 34.16 £96.43 0.453 0.636
Euthyroid 498 41.33 +£122.55
Hypothyroidism 78 373.28 + 850.16
First anti-Tg antibody Hyperthyroidism 58 261.28 +651.21 2.662 0.071
Euthyroid 484 198.40 + 558.59
Hypothyroidism 33 14.97 + 8.76
I;Tpeofsgm excellent Hyperthyroidism 24 15.08 £ 7.79 0.936 0.293
Euthyroid 220 17.87 £15.11
Hypothyroidism 89 25.98 + 23.85
Follow-up duration Hyperthyroidism 63 24.46 £ 22.84 0.594 0.552
Euthyroid 558 27.58 +£23.99

TSH: Thyroid Stimulation Hormone; Tg: Thyroglobulin

DISCUSSION

Our study was designed to observe the prevalence
of pre-surgery thyroid hormone disturbances
among DTC patients and to assess the potential
relationship between baseline thyroid function test
and TNM stage of the patients and the response to
treatment. Most DTC patients were women
(79.01%). We found that 94.08% of participants
suffered from papillary thyroid carcinoma. DTC with
baseline hypothyroidism was less likely to develop
papillary thyroid cancer than those with euthyroid
and hyperthyroid status at baseline; of note,
papillary thyroid carcinoma was the main type in all
groups. Lymph node involvement was significantly
higher among women. No statistically significant
relation was found regarding the baseline thyroid
function tests and response to treatment or TNM
stage.

Most articles we found in our searches had
evaluated hyperthyroidism/Graves' as a risk factor
for DTC. A meta-analysis by Staniforth et al. found
that Graves' disease has an event rate of 0.07 for
thyroid cancer; however, the odds of thyroid cancer
in Graves' did not differ significantly from that of
toxic multinodular goiter and toxic uninodular goiter
[7]. Namely, any hyperthyroid state probably
increases the odds of thyroid cancer. We did not find
such findings probably due to the less sensitive
methods compared to their meta-analysis as they
declared insightfully in their conclusion that over-
detection of papillary microcarcinoma caused such
a high event rate.

Similar to our findings, Omiir et al. assessed 1800
patients with DTC and found 76 (4.2%) were
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hyperthyroid at baseline [8]. Most of them (90.8%)
were papillary type. Their results are comparable to
ours as both patient populations lived in an iodine-
deficient area. Although they claimed that the DTC
in hyperthyroid patients is diagnosed at earlier
stages, the frequency of lymph node metastasis and
the clinical course and complete remission ratio of
DTCs did not differ. Premoli et al. showed that
Graves' disease did not alter the clinical outcome of
DTC patients, except for those with > 1-centimeter
tumors [9]. Similar results from a pediatric study
showed that 2-year outcomes of DTC pediatric
patients were not affected by Graves' disease [10].
Zhang et al. assessed 500 patients with thyroid
nodules (250 benign and 250 DTC) and observed
that pre-operative thyroglobulin-antibody and
serum TSH levels were significantly higher among
the DTC group [11]. They also reported significantly
higher TSH levels among DTC patients with lymph
node metastasis than those without such findings.
This study affirmed the results of previous studies,
which concluded that higher TSH levels and
antithyroglobulin-antibody are associated with
increased chances of DTC, higher stages, and more
aggressive histological features in pathologic studies
[12,13].

18.3% of our participants were previously diagnosed
with Hashimoto's. Molndr et al. considered
Hashimoto's as a preneoplastic state [14]. Of their
230 participants with DTC, 40 suffered from
coexisting Hashimoto's; female to male ratio was
higher (78.1% versus 88.4%) in the coexisting group.
They found that Hashimoto's thyroiditis coexisting
with thyroid carcinoma increases the chances of
multifocality (40.0% versus 23.7% in PTC patients)
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and papillary morphology. On the contrary, Ma and
colleagues assessed 563 PTC patients and grouped
them based on pathological findings (PTC alone and
PTC with other thyroid diseases) and claimed that
simultaneous Hashimoto's, follicular adenoma, or
nodular goiter is not only a protective factor against
PTC, but also have less lymph node invasion and
BRAF mutation among the PTC sufferers [15].

Although our study was strengthened by its high
sample size, unfortunately, missing data in the
hospital files caused many exclusions. We also failed
to provide a clear drug history (especially previous
thyroid hormone replacement) from some patients'
medical records, which also caused some exclusions.
Future studies are suggested to implement as a
case-control design to provide more robust results.

CONCLUSION

Baseline thyroid function status may not change the
outcome of DTC. It could also be plausible that
thyroid dysfunction before surgery would not
increase invasiveness nor impact the treatment-
response of the tumor compared to euthyroid
patients.
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