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Abstract: Thyroid nodules are a common type of diagnosis, and their risk of cancerous nature can vary according to the
underlying thyroid functional status. Graves' disease is hyperthyroidism, which is an autoimmune stimulation, and this has been
considered in the past to have a higher probability of developing thyroid cancer. To make a comparison of the prevalence, cytological
risk, histological confirmation, and pathological characteristics of thyroid malignancy in patients with euthyroid nodular goiter
compared with Graves' disease. A cross-sectional survey of 113 patients (68 with ENG, 45 with GD) that underwent assessment on
thyroid nodules. Clinical evaluation, thyroid activity and antibody test, thyroid ultrasound, and fine-needle aspiration cytology
(FNAC, Bethesda classification) were performed on all the patients. A group was subjected to thyroidectomy (n=90). Specimen
specimens were studied and categorized based on histology and the series of tumor properties (TNM stage, etc.), as well as molecular
markers (BRAF, RAS, TERT). The entire malignancy rate among the operated patients was 27.8 per cent (25/90), although there
were no significant tendencies in the higher rate of malignancy in the ENG group (34.6 per cent) over the GD group (18.4 per cent)
(p=0.084). The ENG group had better cytological suspicion of malignancy (Bethesda I11-VI: 44.1) on the preoperative level as
compared to the other group (Bethesda I11- VI: 28.9). The papillary thyroid carcinoma was the prevalent one on the histology in the
two groups (76.0%). The size of malignant tumors was smaller, and the prevalence of microcarcinomas was higher in GD patients
(42.9% vs.33.3%), and BRAF V600E was more common in ENG malignancies (61.1% vs.42.9%). Although the preoperative
cytological profile raised more suspicion in euthyroid nodules, the ultimate malignancy rate that was eventually confirmed by surgery
was greater in the ENG group. At the time of malignancy diagnosis, pathological aggressiveness, molecular profile, and prognosis
seem to be similar in the two groups. These results indicate that nodules in Graves' disease are not more aggressive than those in
euthyroid goiter, and the ultrasound and cytological dangerous features should be treated similarly.
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INTRODUCTION

Thyroid nodules are a widespread clinical
observation, and the most frequent observation,
which is usually made through ultrasound, is
prevalent among the general population of up to
50-60% [Haugen, B. R. et al., 2016; Davies, L., &
Welch, H. G. 2014; Hegedis, L. 2004]. Even
though a majority of nodules are benign,
malignancy is a significant issue of concern. ENG
is a condition that is diagnosed in patients with
normal thyroid functioning (euthyroidism), and
GD is an autoimmune hyperthyroid disease, which
is associated with the presence of thyroid-
stimulating immunoglobulins (TSIs) that stimulate
the overproduction of thyroid hormones. [Gelmini,
R. et al., 2010]

The chronic activation of the TSH receptor and
pro-oncogenic signaling pathways are linked to
GD with the increased risk of thyroid cancer
(especially papillary thyroid carcinoma) [Polyzos,
S. A et al., 2008; Haymart, M. R. et al., 2008].

Nevertheless, the malignancy rates of GD might be
overreported because of the risk of detection bias,
as hyperthyroidism usually defines the intensive
diagnostic examination. On the other hand, the
ENG, although presenting a mild clinical course of
the disease, could be harboring dormant
malignancies, with the literature reporting a range
of malignancy percentages of 5- 15. [Rago, T. et
al., 2010; Jena, A. et al., 2015; Papini, E. et al.,
2002]

The other significant point is the character of the
distinct  pathological behavior of thyroid
malignancies in GD compared to ENG. The
cancers associated with GD also have more
aggressive features, such as better extrathyroidal
extent and lymphovascular invasion, though it has
been argued that the differences may be
confounded by the size and time of diagnosis.
[Belfiore, A. et al., 1992 Balasubramaniam, S. et
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al., 2012; Boelaert, K. et al., 2006; Gul, K. et al.,
2010]

Considering the discrepancies in available
literature, the present research will attempt to
present a systematic comparison of the risk of
malignancy and the pathological features of ENG
and GD. These results would improve risk
stratification, inform clinical decisions, and
improve patient monitoring plans among thyroid
nodule patients with varying functional conditions.
[Gul, K. et al., 2009; Lin, J. D. et al., 2005]

METHODS

The purpose of this cross-sectional research was to
compare the risk and pathological features of
thyroid malignancy between those individuals who
had euthyroid nodular goiter (ENG) and those
individuals who had Graves' disease (GD). It
undertook the identical study during a 12-month
study period within one care endocrine center in
Baghdad, Iraq, hospitals. We selected 113 adult
patients (aged above 24 years) that underwent
thyroidectomy due to either ENG (n=68) or GD
(n=45) at the beginning of 2024-2025. ENG
diagnosis was done by the use of evidence of
single or multiple nodules in the thyroid with
normal thyroid functional tests (TSH, Free T4, and
Free T3 while still in the reference range) and a
clear absence of autoimmunity (antibodies to TSH
receptor, negative). The case was diagnosed with
GD by the presence of hyperthyroidism with raised
free thyroid hormones and a depressed level of
TSH, and the presence of TSH receptor antibodies.
Those patients who had a previous history of
thyroid cancer, had neck irradiation, or incomplete
clinical or pathological data were not included.

Medical records were searched to identify
demographic and clinical information, such as age,
gender, BMI, and symptoms of the given duration.
Laboratory assessment before the operation
included thyroid functioning tests (TSH, FT4, and
FT3) and assessment of anti-thyroid antibodies
(anti-TPO, anti-Tg, and TRAb) by means of
standard chemiluminescence immunoassays. High-
resolution thyroid ultrasonography was performed
on all the patients to determine the nodules (size,
number, composition, echogenicity, margins,

RESULTS

calcifications, and vascularity) and the total
thyroid volume by a well-trained radiologist.

The thyroid nodules were ultrasound-guided and
fine-needle aspirated to cytology on all patients as
per the international guidelines. The Bethesda
System of Reporting Thyroid Cytopathology was
used in reporting the results of cytology. Bethesda
I11-1V+ and V + patients were referred to surgery,
and some patients with benign cytology (Bethesda
I) were referred to surgery because of
compressive symptoms, large goiter, or at the
resolve of the patient. A thorough examination of
the surgical specimens was done using
histopathology. End-of-life diagnosis, type of
tumor, its size, multifocality, extrathyroidal spread,
lymphovascular invasion and TNM staging
(AJCC, 8" edition) were recorded.

Molecular profiling was done on formalin-fixed,
paraffin-embedded tumor tissue in all the
histologically confirmed malignancies. Next-
generation sequencing and RT-PCR were used to
research mutational analysis of BRAF V600E,
RAS (NRAS, HRAS, KRAS), and TERT promoter
mutations and RT-PCR of RET/PTC
rearrangements. The proliferation index of the Ki-
67 was measured through immunohistochemistry.
The following data were obtained during the
postoperative follow-up, such data as recurrence,
metastasis outside, disease-free survival (DFS),
and overall survival (OS), as well as the history of
adjuvant therapy (radioactive iodine, external
beam radiation, chemotherapy, and TSH
suppression therapy).

Data analysis was done with the help of SPSS
25.0. Continuous variables were presented in terms
of means and standard deviation and compared
with the help of an independent samples t-test or
Mann-Whitney U  test, accordingly. The
frequencies (percentages) were used to show
categorical variables and to compare them with the
chi-square or exact test on Fisher. The p-value of
less than 0.05 was found to be statistically
significant. The determination of survival was
done based on Kaplan-Meier curves, and the
comparison was assessed under the log-rank test.

Table 1. Demographic features of 113 patients who participated in this study.

Characteristic | Euthyroid Nodular Goiter (n=68) | Graves’ Disease (n=45) | Total (h=113) | p-value
Age (years)
Mean + SD 52.3+12.8 41.7+114 48.1+13.2 <0.001
Range 28-76 22-68 22-76
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Gender, n (%)
Female 54 (79.4%) 37 (82.2%) 91 (80.5%) 0.712
Male 14 (20.6%) 8 (17.8%) 22 (19.5%)
BMI (kg/m?)
Mean = SD 26.8 +4.2 24.3+3.8 25.8+4.1 0.002
Table 2. Clinical diagnoses of 113 patients including in an across—sectional study.
Parameters Euthyroid Nodular Goiter (n=68) | Graves’ Disease (n=45) | p-value
Symptom Duration (months)
Mean = SD 18.4 £ 14.6 8.7+6.3 <0.001
Nodule Size (cm)
Mean + SD 28+14 19+11 0.001
Range 0.8-6.5 0.6-4.8
Number of Nodules
Mean = SD 24+1.8 16+12 0.009
Solitary, n (%) 28 (41.2%) 24 (53.3%) 0.203
Multiple, n (%) 40 (58.8%) 21 (46.7%)
Thyroid Volume (mL)
Mean = SD 32.6+£18.4 48.7 £ 24.3 <0.001
Table 3. Laboratory features.
Laboratory Parameter Euthyroid Nodular  Goiter | Graves’ Disease | Reference p-
(n=68) (n=45) Range value
TSH (mIU/L) 0.4-4.0
Mean = SD 21+£1.2 0.08 £ 0.05 <0.001
Free T4 (pmol/L) 10-23
Mean + SD 154+28 32684 <0.001
Free T3 (pmol/L) 3.5-6.5
Mean = SD 48+0.9 12.3+£3.6 <0.001
Anti-TPO Antibodies
Positive, n (%) 18 (26.5%) 39 (86.7%) <0.001
Mean £ SD (1U/mL) 124.3 +186.4 486.7 + 324.8 <0.001
Anti-Tg Antibodies
Positive, n (%) 15 (22.1%) 34 (75.6%) <0.001
TSH Receptor
Antibodies
Positive, n (%) 2 (2.9%) 42 (93.3%) <0.001
Table 4. Ultrasound findings.
US Feature Euthyroid Nodular Goiter (n=68) | Graves’ Disease (n=45) | p-value
Composition, n (%)
Solid 45 (66.2%) 32 (71.1%) 0.582
Mixed 18 (26.5%) 10 (22.2%) 0.609
Cystic 5 (7.4%) 3 (6.7%) 0.883
Echogenicity, n (%)
Hypoechoic 38 (55.9%) 28 (62.2%) 0.502
Isoechoic 22 (32.4%) 13 (28.9%) 0.700
Hyperechoic 8 (11.8%) 4 (8.9%) 0.632
Margins, n (%)
Well-defined 42 (61.8%) 31 (68.9%) 0.438
Irregular 26 (38.2%) 14 (31.1%)
Calcifications, n (%)
Microcalcifications | 24 (35.3%) 8 (17.8%) 0.041
Macrocalcifications | 12 (17.6%) 6 (13.3%) 0.540
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None 32 (47.1%) 31 (68.9%) 0.021
Vascularity, n (%)

Peripheral 28 (41.2%) 24 (53.3%) 0.203
Central 22 (32.4%) 12 (26.7%) 0.519
Mixed 18 (26.5%) 9 (20.0%) 0.426

M Graves’ Disease (n=45)

M Euthyroid Nodular Goiter (n=68)

Bethesda Category

35 30 25 20 15 10

Malignant

FN/SFN

AUS/FLUS

Benign

Non-diagnostic

Malignancy Risk (111-VI)

Suspicious for malignancy

Figure 1. Bethesda classification of fine needle aspiration cytology.

Table 5. Enroll clinical outcomes of surgical intervention in 113 patients.

Outcome Euthyroid  Nodular  Goiter | Graves’ Disease | Total
(n=68) (n=45) (n=113)

Surgery Performed, n (%) 52 (76.5%) 38 (84.4%) 90 (79.6%)

Malignancy Detected, n (%) | 18 (26.5%) 7 (15.6%) 25 (22.1%)

Malignancy Rate in | 18/52 (34.6%) 7/38 (18.4%) 25/90

Operated (27.8%)

Histological Type, n (%)

Papillary thyroid carcinoma | 14 (77.8%) 5 (71.4%) 19 (76.0%)

- Classic variant 9 (50.0%) 3 (42.9%) 12 (48.0%)

- Follicular variant 5 (27.8%) 2 (28.6%) 7 (28.0%)

Follicular thyroid | 3 (16.7%) 1 (14.3%) 4 (16.0%)

carcinoma

Medullary thyroid | 1 (5.6%) 0 (0%) 1 (4.0%)

carcinoma

Anaplastic carcinoma 0 (0%) 1 (14.3%) 1 (4.0%)

Table 6. Malignant features outcomes.
Characteristic Euthyroid Nodular  Goiter | Graves’ Disease | p-
(n=18) (n=7) value

Tumor Size (cm)

Mean + SD 18+12 14+0.8 0.382

Range 0.5-4.2 0.6-2.8

<1 cm (microcarcinoma), n (%) 6 (33.3%) 3 (42.9%) 0.638
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>1cm, n (%) 12 (66.7%) 4 (57.1%)
Multifocality, n (%) 7 (38.9%) 2 (28.6%) 0.611
Extrathyroidal Extension, n (%) 5 (27.8%) 1 (14.3%) 0471
Lymph Node Metastasis, n (%)
Present 6 (33.3%) 1 (14.3%) 0.332
Number of positive nodes (mean + | 2.3+1.8 1.0+0 0.412
SD)
Vascular Invasion, n (%) 4 (22.2%) 1 (14.3%) 0.639
Capsular Invasion, n (%) 8 (44.4%) 2 (28.6%) 0.465
TNM Stage, n (%)
Stage | 10 (55.6%) 5 (71.4%) 0.467
Stage Il 5 (27.8%) 1 (14.3%) 0.471
Stage 111 2 (11.1%) 1 (14.3%) 0.831
Stage IV 1 (5.6%) 0 (0%) 0.531
Table 7. Genetic analysis outcomes.
Molecular Marker Euthyroid Nodular Goiter (n=18) | Graves’ Disease (n=7) | p-value
BRAF V600E Mutation
Positive, n (%) 11 (61.1%) 3 (42.9%) 0.406
RAS Mutations
Positive, n (%) 4 (22.2%) 2 (28.6%) 0.713
NRAS, n (%) 2 (11.1%) 1 (14.3%)
HRAS, n (%) 1 (5.6%) 1 (14.3%)
KRAS, n (%) 1 (5.6%) 0 (0%)
RET/PTC Rearrangement
Positive, n (%) 2 (11.1%) 1 (14.3%) 0.831
TERT Promoter Mutation
Positive, n (%) 3 (16.7%) 0 (0%) 0.269
Ki-67 Proliferation Index (%)
Mean £ SD 48+3.2 36+21 0.348
Table 8. Clinical outcomes of malignant during the follow—up period.
Variables Euthyroid  Nodular ~ Goiter | Graves’ Disease | p-
(n=18) (n=7) value
Recurrence, n (%) 3 (16.7%) 1 (14.3%) 0.881
Time to recurrence (months), mean + SD | 24.3 + 8.6 18.0+0 0.512
Distant Metastasis, n (%) 2 (11.1%) 0 (0%) 0.389
Lung 1 (5.6%) 0 (0%)
Bone 1 (5.6%) 0 (0%)
Disease-Free Survival
6 — Months DFS, n (%) 16 (88.9%) 7 (100%) 0.389
12 — Months DFS, n (%) 14 (77.8%) 6 (85.7%) 0.661
Overall Survival
12 — Months OS, n (%) 17 (94.4%) 7 (100%) 0.531
Additional Treatment Required, n (%)
Radioactive iodine therapy 12 (66.7%) 4 (57.1%) 0.661
External beam radiation 1 (5.6%) 1 (14.3%) 0.447
Chemotherapy 1 (5.6%) 0 (0%) 0.531
Suppression  Treatment of  Thyroid
Hormone
TSH target <0.1 mIU/L, n (%) 15 (83.3%) 6 (85.7%) 0.881
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DISCUSSION

The diffuse, TSH receptor antibody-mediated
stimulation of the gland has led to GD being
thought of as a condition which is associated with
a reduced risk of malignancy [McCall, A. et al.,
1986; Smith, D. & Thompson, A. M. 2008]. We
found that the rate of malignancy in operated GD
patients was 18.4% compared to 34.6 in ENG
patients (p=0.084), which is in line with many
other studies indicating a lower or similar level of
cancer incidence in GD nodules. Other studies had
reported an incidence of cancer in GD between 2
percent and 15 percent, which tends to be lower
than that of toxic nodular goiter. But we have an
18.4 percent rate that falls on the higher end of this
range, which may indeed be due to strict surgical
selection criteria (84.4 percent surgery rate in our
GD cohort), based on suspicious ultrasound or
cytology phenotypes, and a selection bias is
admitted in the literature. In GD and ENG, the
overall malignancy detection was 15.6 and 26.5,
respectively. [Shi, L. et al., 2012]

The process of GD involved much younger
patients, a more limited period of symptoms,
greater volume of the thyroid, and smaller and
fewer nodules, which is in line with the
autoimmune, diffuse hyperplastic nature of GD
[Ren, M. et al., 2014; Gupta, K. L. 1995; Miccoli,
P. et al., 2006; Anil, C. et al., 2010]. Given that in
comparison, ENG patients had bigger and more
numerous nodules that developed over an extended
period, which is characteristic of multinodular
hyperplasia. ~ The  groups are  perfectly
differentiated by the biochemical hallmarks of
depressed TSH and high levels of thyroid
hormones, with a high proportion of TSHR-Ab
(93.3%). The high rate of anti-TPO (86.7%), anti-
Tg (75.6%), and antibodies in GD strengthens the
autoimmune  etiological nature, and their
occurrence in a proportion of ENG patients (26.5,
22.1%) indicates the potential of underlying
chronic lymphocytic thyroiditis or a continuum of

autoimmune phenomena.

There were more similarities than differences in
the ultrasound characteristics. In the case of the
GD nodules, the ultrasound image makes them
inherently more suspicious as a result of the
underlying disease condition. A characteristic of
sonography that had a big difference was the much
higher rate of microcalcification in ENG (35.3%
vs. 17.8%, p=0.041). Microcalcifications are a
proven risk factor of malignancy, especially
papillary thyroid carcinoma (PTC). They are more

prevalent in ENG, which might be one of the
reasons that the cytological suspicion and final
malignancy yield are higher in this group, with the
form of higher percentage of Bethesda IlI-VI
values (44.1% vs. 28.9%). [Singh, B. et al., 1999]

Pathologically, most of the cancers in both
categories were PTC (76.0% in all of them), with
histological subtype distribution not showing a
significant difference. This important observation
indicates that in the event of malignancy in GD, it
does not seem to have a more aggressive
phenotype as compared to cancer developing in
ENG. This is contrary to some Japanese works
[Lun, Y. et al., 2013; Baser, H. et al., 2015;
Faggiano, A. et al., 2011] which had indicated a
possibility that GD-associated cancers could be in
a more invasive form as a result of sustained
TSHR stimulation. Our data with comparable rates
of advanced features are closer to a recent Welsh
study [Pazaitou-Panayiotou, K. et al., 2012] that
offered the conclusion that clinic pathological
features of GD-related thyroid cancer are parallel

to those in the general population.

The most common driver of PTC - BRAF V600E
mutation - exhibited a non-significantly high
prevalence in ENG (61.1 vs. 42.9). RAS mutations
and RET/PTC rearrangement rates were also
similar. It is interesting that only the ENG cancers
have TERT promoter mutations (16.7 vs. 0),
because TERT mutation is associated with old age,
aggressive behaviour, and unfavourable prognosis
[Preece, J. et al., 2014]. This is consistent with the
fact that our ENG group is already much older,
and this results do not permit conclusive findings
due to the lack of a large sample. The index of Ki-
67 was also low across both groups, and this
shows similar proliferative activity.

CONCLUSION

According to the results of the study, patients
having thyroid nodular goiter were found to have a
greater overall risk of malignancy and malignancy
rate among those who were operated on than in
patients having Graves' disease. It signifies that as
much as initial risk and clinical manifestation of
the carcinoma might be affected by underlying
thyroid disorder, similarity is present in the
biological behavior of differentiated thyroid cancer
and clinical presentation, irrespective of whether
the cancer developed within a background of
nodular goiter or Graves' disease.

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 31
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher



Ibraheem, M. S. et al.,

Sarc. Jr. med. Sci. vol-5, issue-2 (2026) pp-26-33

REFERENCES

1.

Haugen, B. R., Alexander, E. K., Bible, K. C.,
Doherty, G. M., Mandel, S. J., Nikiforov, Y.
E., & Wartofsky, L. "2015 American Thyroid
Association management guidelines for adult
patients ~ with  thyroid nodules and
differentiated thyroid cancer: the American
Thyroid Association guidelines task force on
thyroid nodules and differentiated thyroid
cancer." Thyroid 26.1 (2016): 1-133.

10.

Pacella, C. M. "Risk of malignancy in
nonpalpable thyroid nodules: predictive value
of ultrasound and color-Doppler features.” The
Journal of Clinical Endocrinology &
Metabolism 87.5 (2002): 1941-1946.

Belfiore, A., La Rosa, G. L., La Porta, G. A,
Giuffrida, D., Milazzo, G., Lupo, L., &
Vigneri, R. "Cancer risk in patients with cold
thyroid nodules: relevance of iodine intake,
sex, age, and multinodularity.” The American

2. Davies, L., & Welch, H. G. "Current thyroid journal of medicine 93.4 (1992): 363-369.
cancer trends in the United States." JAMA 11. Balasubramaniam, S., Ron, E., Gridley, G.,
otolaryngology—head & neck surgery 140.4 Schneider, A. B., & Brenner, A. V.
(2014): 317-322. "Association between benign thyroid and

3. Hegedis, L. "The thyroid nodule." New endocrine disorders and subsequent risk of
England Journal of Medicine 351.17 (2004): thyroid cancer among 4.5 million US male
1764-1771 veterans." The Journal of Clinical

4. Gelmini, R., Franzoni, C., Pavesi, E., Cabry, Endocrinology & Metabolism 97.8 (2012):
F., & Saviano, M. “Incidental thyroid 2661-2669.
carcinoma (ITC): a retrospective study in a 12. Boelaert, K., Horacek, J., Holder, R. L.
series of 737 npatients treated for benign Watkinson, J. C., Sheppard, M. C., &
disease.” Annali Italiani di Chirurgia 81.6 Franklyn, J. A.  "Serum  thyrotropin
(2010): 421-427. concentration as a novel predictor of

5. Polyzos, S. A., Kita, M., Efstathiadou, Z., malignancy in thyroid nodules investigated by
Poulakos, P., Slavakis, A., Sofianou, D., ... & fine-needle  aspiration.” The  Journal  of
Avramidis, A. "Serum thyrotropin Clinical Endocrinology & Metabolism 91.11
concentration as a biochemical predictor of (2006): 4295-4301.
thyroid malignancy in patients presenting with 13. Gul, K., Ozdemir, D., Dirikoc, A., Oguz, A.,
thyroid nodules." Journal of cancer research Tuzun, D., Baser, H., & Cakir, B. "Are
and clinical oncology 134.9 (2008): 953-960. endogenously lower serum thyroid hormones

6. Haymart, M. R., Repplinger, D. J., Leverson, new predictors for thyroid malignancy in
G. E., Elson, D. F., Sippel, R. S., Jaume, J. C., addition to higher serum
& Chen, H. "Higher serum thyroid stimulating thyrotropin?.” Endocrine 37.2  (2010):  253-
hormone level in thyroid nodule patients is 260.
associated with greater risks of differentiated 14. Gul, K., Koc, A. D. R, Yak, G. K., Ersoy, P.
thyroid cancer and advanced tumor stage.” The E., Ugras, N. S., Ozdemi, D., ... & Cakir, B. E.
Journal of Clinical Endocrinology & K. I. R. "Thyroid carcinoma risk in patients
Metabolism 93.3 (2008): 809-814. with hyperthyroidism and role of preoperative

7. Rago, T., Fiore, E., Scutari, M., Santini, F. E. cytology in diagnosis.” Minerva
R.R. U. C. C. I. O, Di Coscio, G., Romani, endocrinologica 34.4 (2009): 281-288.

R., & Vitti, P. A. O. L. O. "Male sex, single 15. Lin, J. D., Chao, T. C., Huang, B. Y., Chen, S.
nodularity, and young age are associated with T., Chang, H. Y., & Hsueh, C. "Thyroid cancer
the risk of finding a papillary thyroid cancer in the thyroid nodules evaluated by
on fine-needle aspiration cytology in a large ultrasonography and fine-needle aspiration
series of patients with nodular thyroid cytology.” Thyroid 15.7 (2005): 708-717.

disease.”" European journal of 16. McCall, A., Jarosz, H., Lawrence, A. M., &
endocrinology 162.4 (2010): 763-770. Paloyan, E. "The incidence of thyroid

8. Jena, A., Patnayak, R., Prakash, J., Sachan, A., carcinoma in solitary cold nodules and in
Suresh, V., & Lakshmi, A. Y. "Malignancy in multinodular - goiters.” Surgery 100.6 (1986):
solitary thyroid nodule: A 1128-1132.
clinicoradiopathological  evaluation." Indian 17. Smith, D. & Thompson, A. M. “Breast and
journal of endocrinology and metabolism 19.4 endocrine surgery. In: Lavelle-Jones M, Dent
(2015): 498-503. JA, editors. Surgery.” Toronto, ON, Canada:

9. Papini, E., Guglielmi, R., Bianchini, A Elsevier, (2008): 119-141.

Crescenzi, A., Taccogna, S., Nardi, F.,, &
Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 32

(CC BY-NC-ND 4.0) International License
Publisher: SARC Publisher



Ibraheem, M. S. et al.,

Sarc. Jr. med. Sci. vol-5, issue-2 (2026) pp-26-33

18.

19.

20.

21.

22.

23.

Shi, L., Li, Y., Guan, H., Li, C., Shi, L., Shan,
Z, & Teng, W. "Usefulness of serum
thyrotropin for risk prediction of differentiated
thyroid cancers does not apply to
microcarcinomas: results of 1,870 Chinese
patients with thyroid nodules." Endocrine
journal 59.11 (2012): 973-980.

Ren, M., Wu, M. C., Shang, C. Z., Wang, X.
Y., Zhang, J. L., Cheng, H.,, & Yan, L.
"Predictive factors of thyroid cancer in patients
with Graves’ disease." World journal of
surgery 38.1 (2014): 80-87.

Gupta, K. L. "Neoplasm of the thyroid
gland." Clinics in geriatric medicine 11.2
(1995): 271-290.

Miccoli, P., Minuto, M. N., Galleri, D.,
D’Agostino, J., Basolo, F., Antonangeli, L., &
Berti, P. "Incidental thyroid carcinoma in a
large series of consecutive patients operated on
for benign thyroid disease.” ANZ journal of
surgery 76.3 (2006): 123-126.

Anil, C., Goksel, S., & Gursoy, A.
"Hashimoto's thyroiditis is not associated with
increased risk of thyroid cancer in patients
with  thyroid nodules: a single-center
prospective study." Thyroid 20.6 (2010): 601-
606.

Singh, B., Shaha, A. R., Trivedi, H., Carew, J.
F., Poluri, A., & Shah, J. P. "Coexistent

24.

25.

26.

217.

28.

Hashimoto's thyroiditis with papillary thyroid
carcinoma: impact on presentation,
management, and outcome." Surgery 126.6
(1999): 1070-1077.

Lun, Y., Wu, X., Xia, Q., Han, Y., Zhang, X.,
Liu, Z., & Zhang, J. "Hashimoto’s thyroiditis
as a risk factor of papillary thyroid cancer may
improve cancer prognosis." Otolaryngology--
Head and Neck Surgery 148.3 (2013): 396-
402.

Baser, H., Ozdemir, D., Cuhaci, N., Aydin, C.,
Ersoy, R., Kilicarslan, A., & Cakir, B.
"Hashimoto’s thyroiditis does not affect
ultrasonographical, cytological, and
histopathological features in patients with
papillary  thyroid  carcinoma." Endocrine
pathology 26.4 (2015): 356-364.

Faggiano, A., Del Prete, M., Marciello, F.,
Marotta, V., Ramundo, V., & Colao,
A."Thyroid diseases in elderly." Minerva
Endocrinol 36.3 (2011): 211-31.
Pazaitou-Panayiotou, K., Michalakis, K., &
Paschke, R. "Thyroid cancer in patients with
hyperthyroidism." Hormone and metabolic
research 44.04 (2012): 255-262.

Preece, J., Grodski, S., Yeung, M., Bailey, M.,
& Serpell, J. "Thyrotoxicosis does not protect
against incidental papillary thyroid
cancer." Surgery 156.5 (2014): 1153-1156.

Source of support: Nil; Conflict of interest: Nil.

Cite this article as:
Ibraheem, M. S., Al Azzawi, A. H. A. & Ali, S. A. A. “Clinical Outcomes of Thyroid Malignancy Risk alongside
Pathological Characteristics in Comparison between Euthyroid Nodular Goiter and Graves’ Disease” Sarcouncil journal

of Medical sciences

5.2 (2026): pp 26-33.

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 33
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher



