
Address for correspondence: Duygu Özaşkın, MD. Department of Medical Oncology, Afyonkarahisar State Hospital, Afyonkarahisar, Türkiye

E-mail: dygalan91@gmail.com

Submitted Date: May 21, 2026  Accepted Date: June 23, 2026
©Copyright 2024 by Eurasian Journal of Medical Advances - Available online at www.ejmad.org

OPEN ACCESS  This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License.

Research Article

Frequency of Thyroid Nodules and Autoimmune Thyroid 

Disease in Patients with Adrenal Incidentaloma

 Duygu Özaşkın1,  Muhammed Oğuz Özaşkın2,  Levent Kebapçılar3

1Department of Medical Oncology, Afyonkarahisar State Hospital, Afyonkarahisar, Türkiye
2Department of Radiology, Afyonkarahisar Health Sciences University, Afyonkarahisar, Türkiye
3Department of Endocrinology and Metabolism Diseases, Private Medova Hospital, Konya, Türkiye 

Abstract

Objectives: To evaluate the clinical, laboratory, and radiological characteristics of patients with adrenal incidentaloma 
and to investigate the relationship between adrenal incidentaloma and autoimmune thyroid disease.
Methods: This retrospective study included 66 patients diagnosed with adrenal incidentaloma between December 
2018 and February 2019. Demographic characteristics, hormonal status, radiological �ndings, metabolic comorbidities, 
and thyroid ultrasonography �ndings were evaluated. Autoimmune thyroid disease was assessed according to thyroid 
autoantibody positivity and thyroid parenchymal heterogeneity.
Results: The mean age was 56.2±7.9 years, and 77.3% of the patients were female. Overall, 83.3% of the patients were 
overweight or obese. Hypertension (29.5%), diabetes mellitus (21.4%), and hyperlipidemia (13.4%) were the most com-
mon comorbidities. Nonfunctioning adrenal adenoma was detected in 83.3% of patients. Thyroid nodules were sig-
ni�cantly more frequent in patients with functioning adrenal adenoma than in those with nonfunctioning adenoma 
(90.9% vs. 56.4%, p=0.04). No signi�cant association was found between hormonal activity and thyroid autoantibody 
positivity or thyroid parenchymal heterogeneity.
Conclusion: Functioning adrenal adenoma may be associated with increased thyroid nodule frequency; however, no 
relationship was demonstrated between adrenal hormonal activity and autoimmune thyroid disease.
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Adrenal incidentaloma (AI) is defined as an adrenal 
mass incidentally detected during imaging studies 

performed without suspicion of adrenal disease. In re-
cent years, the frequency of adrenal incidentaloma has 
increased significantly due to the widespread use of 
computed tomography (CT) and magnetic resonance 
imaging (MRI).[1] The prevalence of adrenal inciden-
taloma in autopsy series has been reported to range 
between 1.4% and 8.7%.[2] Adrenal incidentalomas are 

more frequently observed in the elderly population, and 
most cases are diagnosed between the sixth and eighth 
decades of life.[3]

The majority of adrenal incidentalomas are benign and 
nonfunctioning adrenal adenomas. However, clinically sig-
ni�cant pathologies such as pheochromocytoma, primary 
hyperaldosteronism, subclinical hypercortisolism, adreno-
cortical carcinoma, and metastatic lesions may also be in-
cluded in the etiology of adrenal incidentaloma.[4] Therefore, 
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evaluation of the hormonal activity and malignant potential 
of the adrenal mass is of great importance.

A detailed clinical evaluation, hormonal investigations, and 
radiological imaging methods are used together in the as-
sessment of patients with adrenal incidentaloma. Current 
guidelines recommend the 1-mg dexamethasone suppres-
sion test in all patients to exclude autonomous cortisol 
secretion.[5] In addition, plasma or urinary metanephrine 
levels are evaluated for pheochromocytoma,[6] and prima-
ry hyperaldosteronism is investigated in the presence of 
hypertension or hypokalemia. In radiological evaluation, 
the size, density, and imaging characteristics of the adrenal 
mass provide important clues regarding malignancy.

Autoimmune thyroid diseases (AITD) are chronic autoim-
mune disorders that develop as a result of the interaction 
between genetic susceptibility and environmental factors. 
Hashimoto’s thyroiditis and Graves’ disease are the most 
common clinical forms of autoimmune thyroid diseases, 
and the prevalence in the general population is reported 
to be approximately 5%.[7] HLA-associated genetic factors, 
immune regulatory genes, female sex, age, iodine intake, 
and environmental triggers are known to play a role in the 
development of autoimmune thyroid diseases.

In recent years, there has been increasing interest in the 
relationship between adrenal incidentaloma and various 
endocrine and autoimmune diseases. However, there are 
limited data in the literature regarding the frequency of 
autoimmune thyroid disease and associated clinical char-
acteristics in patients with adrenal incidentaloma. There-
fore, the present study aimed to investigate the frequency 
of autoimmune thyroid disease in patients with adrenal 
incidentaloma and to evaluate the accompanying clinical, 
hormonal, and radiological characteristics.

Methods

In this retrospective study, the clinical, laboratory, and ra-
diological data of patients diagnosed with adrenal inciden-
taloma (AI) were evaluated.

A total of 66 patients with radiologically detected “adre-
nal adenoma,” “adrenal lesion,” or “adrenal mass” identi�ed 
during imaging studies performed for any reason between 
December 2018 and February 2019 were included in the 
study. Patient data were retrospectively obtained from hos-
pital automation records and patient �les.

Demographic characteristics, presenting complaints, ac-
companying diseases, medications, smoking status, and al-
cohol consumption history of the patients were recorded. 
Clinical �ndings suggestive of pheochromocytoma, Cush-
ing syndrome, hyperaldosteronism, and malignancy were 
also evaluated. Anthropometric measurements including 

height, body weight, and body mass index (BMI) were cal-
culated. Systolic and diastolic blood pressure values were 
recorded. Physical examination �ndings including central 
obesity, moon face, dorsocervical fat accumulation, su-
praclavicular fullness, purple striae, and proximal muscle 
weakness were assessed.

The clinical indications leading to the diagnosis of adrenal 
incidentaloma and the imaging modalities used [ultraso-
nography (USG), computed tomography (CT), and/or mag-
netic resonance imaging (MRI)] were evaluated. Radiologi-
cal assessment included the localization, size, density, and 
other imaging characteristics of the adrenal masses.

Hormonal evaluation included serum sodium and potas-
sium levels, plasma aldosterone, plasma renin activity, 
basal ACTH, serum cortisol, dehydroepiandrosterone 
sulfate (DHEA-S), 24-hour urinary free cortisol levels, re-
sults of the 1-mg or 2-mg dexamethasone suppression 
tests, and 24-hour urinary catecholamine and metabo-
lite levels. In addition, fasting blood glucose, HbA1c, liv-
er and kidney function tests, and lipid parameters were 
recorded.

According to the hormonal evaluation results, patients 
were classi�ed as having nonfunctioning adrenal adeno-
ma, subclinical Cushing syndrome, Cushing syndrome, 
pheochromocytoma, or hyperaldosteronism. Patients with 
incomplete hormonal evaluations were assessed separate-
ly. Whether biopsy was performed, biopsy indications, and 
histopathological results were also recorded.

The relationship between adrenal adenoma and autoim-
mune thyroid disease was evaluated using thyroid ultraso-
nographic parenchymal heterogeneity and thyroid auto-
antibody levels.

Statistical analyses were performed using IBM SPSS Statis-
tics for Windows Version 22.0 (IBM Corp., Armonk, NY, USA). 
Continuous variables were expressed as mean±standard 
deviation or median (minimum–maximum), while categor-
ical variables were expressed as numbers and percentag-
es. Pearson’s chi-square test was used for comparisons of 
categorical variables. Fisher’s exact test was used when the 
expected cell count was less than 5. A p-value of <0.05 was 
considered statistically signi�cant.

Ethics committee approval for the study was obtained from 
the local ethics committee (Approval No: 2019/373, Date: 
25.12.2019). The study was conducted in accordance with 
the ethical principles of the Declaration of Helsinki.

Results

A total of 66 patients diagnosed with adrenal incidentalo-
ma were included in the study. The mean age of the patients 
was 56.2±7.9 years (range: 40–71 years). Of the patients, 51 
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(77.3%) were female and 15 (22.7%) were male. According 
to body mass index (BMI) classi�cation, 11 patients (16.7%) 
had normal weight, 26 (39.4%) were overweight, and 29 
(43.9%) were obese.

Regarding the localization of adrenal masses, 26 patients 
(39.4%) had right adrenal involvement, 30 patients (45.5%) 
had left adrenal involvement, and 10 patients (15.1%) had 
bilateral adrenal masses.

The relationship between BMI and sex was evaluated using 
Pearson’s chi-square test, and BMI was found to be signi�-
cantly higher in female patients compared to male patients 
(p=0.012) (Table 1).

Pearson’s chi-square test, p=0.012

When accompanying comorbidities were evaluated, the 
most common conditions were hypertension (29.5%), di-
abetes mellitus (21.4%), hyperlipidemia (13.4%), and hypo-
thyroidism (8.9%). A history of malignancy was present in 
11 patients (Table 2).

Regarding thyroid diseases, 5 patients (7.6%) had a histo-
ry of thyroidectomy, and 14 patients (21.2%) had a history 
of levothyroxine use. Thyroid nodules were detected in 41 
patients (62.1%), while thyroid parenchymal heterogeneity 
was observed in 35 patients (53%). Thyroid autoantibody 
positivity was present in 10 patients (15.2%).

Among the study population, 55 patients were classi�ed 
as having nonfunctioning adrenal adenoma, whereas 11 
patients had functioning adrenal adenoma [subclinical 
Cushing syndrome, Cushing syndrome, primary hyperal-
dosteronism, and pheochromocytoma]. Thyroid nodules 
were detected in 31 patients (56.4%) with nonfunctioning 
adrenal adenoma and in 10 patients (90.9%) with function-
ing adrenal adenoma. The relationship between hormonal 
activity and the presence of thyroid nodules was found to 
be statistically signi�cant according to Pearson’s chi-square 
test (p=0.04) (Table 3).

The relationship between functioning and nonfunctioning 
adrenal adenomas and autoimmune thyroid disease was 
evaluated based on thyroid autoantibody positivity and 
thyroid parenchymal heterogeneity. No signi�cant asso-
ciation was found between hormonal activity and thyroid 
autoantibody positivity (p=0.66) (Table 4). Similarly, no 
statistically signi�cant relationship was observed between 
hormonal activity and thyroid parenchymal heterogeneity 
(p=0.46) (Table 5).

Discussion

The frequency of adrenal incidentalomas has increased 
signi�cantly in recent years, mainly due to the widespread 
use of imaging modalities.[1] In the present study, the mean 
age of patients diagnosed with adrenal incidentaloma was 
56.2±7.9 years, which is consistent with previously report-
ed data in the literatüre.[3] The higher prevalence of adrenal 
incidentalomas in elderly populations may be explained by 
the increased use of imaging techniques with advancing 
age and the age-related increase in nodular changes with-
in the adrenal cortex.[8]

Previous studies have reported that adrenal incidentalomas 
are more common in women. In a large series conducted 
by the Italian Association of Clinical Endocrinologists Study 
Group on Adrenal Tumors, the female-to-male ratio was re-
ported as 1.39.[9] Similarly, the majority of patients in our 
study were female (77.3%). This �nding may be associated 

Table 1. Comparison of body mass index distribution between 
female and male patients

Body mass index Female n 
(%)

Male n 
(%)

Total n 
(%)

Normal (18.5–24.9 kg/m2) 5 (45.5) 6 (54.5) 11 (16.7)

Overweight (25–29.9 kg/m2) 20 (76.9) 6 (23.1) 26 (39.4)

Obese (≥30 kg/m2) 26 (89.7) 3 (10.3) 29 (43.9)

Table 2. Distribution of accompanying comorbid diseases in 
patients

Comorbid disease n (%) Comorbid disease n (%)

Hypertension 33 (29.5) Rheumatoid arthritis 2 (1.8)

Diabetes mellitus 24 (21.4) Multinodular goiter 2 (1.8)

Hyperlipidemia 15 (13.4) Renal cell carcinoma 2 (1.8)

Hypothyroidism 10 (8.9) Hyperparathyroidism 1 (0.9)

Asthma 7 (6.3) Atrial fibrillation 1 (0.9)

Chronic kidney 
disease

3 (2.7) Colon cancer 1 (0.9)

Thyroid cancer 3 (2.7) Cervical cancer 1 (0.9)

Breast cancer 3 (2.7) Endometrial cancer 1 (0.9)

Coronary artery 
disease

2 (1.8)
Ankylosing spon-
dylitis

1 (0.9)

Table 3. Comparison of thyroid nodule frequency between patients 
with functioning and nonfunctioning adrenal adenoma

Thyroid 
nodule

Nonfunctioning  
adenoma n (%)

Functioning  
adenoma n (%)

Total n 
(%)

Present 31 (56.4) 10 (90.9) 41 
(62.1)

Absent 24 (43.6) 1 (9.1) 25 
(37.9)

Total 55 (100.0) 11 (100.0) 66 
(100.0)

Pearson’s chi-square test, p=0.04
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with the more frequent use of imaging studies in female 
patients.

Metabolic disorders are known to occur more frequently 
in patients with adrenal incidentaloma.[10] Previous stud-
ies have demonstrated associations between adrenal in-
cidentaloma and obesity, hypertension, diabetes mellitus, 
and hyperlipidemia.[11] In our study, 83.3% of the patients 
were overweight or obese. In addition, hypertension, dia-
betes mellitus, and hyperlipidemia were the most common 
accompanying comorbidities. These �ndings support the 
association between adrenal incidentaloma and metabolic 
disorders.

In the present study, adrenal masses were most frequently 
localized in the left adrenal gland (45.5%). In contrast, pre-
vious reports have indicated that adrenal masses are more 
commonly detected in the right adrenal gland, which has 
been attributed to the limited ability of ultrasonography 
(USG) to visualize the left adrenal gland.[12] The di�erence 
observed in our study may be related to the predominant 
use of CT and MRI as imaging modalities.

Functional evaluation demonstrated that the majority of 
patients had nonfunctioning adrenal adenoma (83.3%), 
which is consistent with the rates reported in the literatüre.
[13,14] Among the functional lesions, primary hyperaldostero-
nism was the most common (6.1%), whereas the frequency 
of pheochromocytoma was 3%.

One of the most remarkable �ndings of our study was the 
signi�cantly higher frequency of thyroid nodules in pa-
tients with functioning adrenal adenoma. Thyroid nodules 
were detected in 90.9% of patients with functioning adre-
nal adenoma compared to 56.4% of patients with nonfunc-
tioning adrenal adenoma (p=0.04). Similarly, a previous 
study conducted in Türkiye reported a higher prevalence 
of thyroid nodules in patients with adrenal incidentaloma 
compared to the control group.[15] This �nding suggests 
that cortisol and other adrenal hormones may contribute 
to thyroid proliferation through growth factors and insulin 
resistance mechanisms.

However, no signi�cant association was found between 
hormonal activity and autoimmune thyroid disease in our 
study. Evaluations based on thyroid autoantibody positiv-
ity and thyroid parenchymal heterogeneity demonstrated 
no signi�cant di�erences between functioning and non-
functioning adrenal adenoma groups. These �ndings sug-
gest that adrenal hormonal activity may be associated with 
thyroid nodule formation but may not be directly related to 
autoimmune mechanisms.

Limitations of the Study

The retrospective and single-center design of the study, as 
well as the limited sample size, are important limitations. 
In addition, the absence of a control group prevented a 

Table 4. Distribution of thyroid autoantibody positivity among adrenal adenoma subgroups

Hormonal activity Thyroid Autoantibody positive n (%) Thyroid Autoantibody negative n (%) Total n (%)

Nonfunctioning adenoma 8 (14.5) 47 (85.5) 55 (83.3)

Subclinical cushing syndrome 0 (0.0) 3 (100.0) 3 (4.5)

Cushing syndrome 0 (0.0) 2 (100.0) 2 (3.0)

Primary hyperaldosteronism 1 (25.0) 3 (75.0) 4 (6.1)

Pheochromocytoma 1 (50.0) 1 (50.0) 2 (3.0)

Total 10 (15.2) 56 (84.8) 66 (100.0)

Pearson’s chi-square test, p=0.66.

Table 5. Distribution of thyroid parenchymal characteristics among adrenal adenoma subgroups

Hormonal activity Homogeneous parenchyma n (%) Heterogeneous parenchyma n (%) Total n (%)

Nonfunctioning adenoma 25 (45.5) 30 (54.5) 55 (83.3)

Subclinical Cushing syndrome 1 (33.3) 2 (66.7) 3 (4.5)

Cushing syndrome 1 (50.0) 1 (50.0) 2 (3.0)

Primary hyperaldosteronism 3 (75.0) 1 (25.0) 4 (6.1)

Pheochromocytoma 1 (50.0) 1 (50.0) 2 (3.0)

Total 31 (47.0) 35 (53.0) 66 (100.0)

Pearson’s chi-square test, p=0.46.
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clear evaluation of whether the frequency of thyroid nod-
ules was increased compared to the general population. 
In addition, the retrospective design may have introduced 
selection bias.

Conclusion

Adrenal incidentaloma has become an increasingly com-
mon condition in clinical practice due to the widespread use 
of imaging modalities. Comprehensive clinical, laboratory, 
and radiological evaluation of these patients is essential for 
the assessment of hormonal activity and malignancy risk.

In our study, obesity, hypertension, diabetes mellitus, and 
hyperlipidemia were frequently observed in patients with 
adrenal incidentaloma. In addition, the frequency of thy-
roid nodules was found to be signi�cantly higher in pa-
tients with functioning adrenal adenoma. However, no 
signi�cant association was demonstrated between auto-
immune thyroid disease and adrenal hormonal activity.

These �ndings suggest that adrenal hormonal activity 
may be associated with the development of thyroid nod-
ules. Therefore, more careful evaluation for the presence of 
thyroid nodules may be bene�cial in patients with adrenal 
incidentaloma. Nevertheless, further prospective studies 
with larger patient populations are needed to better clarify 
the relationship between adrenal incidentaloma and auto-
immune thyroid diseases.

Disclosures

Ethics Committee Approval: The study was conducted in accor-
dance with the principles of the Declaration of Helsinki. Ethics 
committee approval was obtained from the Local Ethics Com-
mittee of Selcuk University Faculty of Medicine before the study 
(Approval No: 2019/373, Date: 25.12.2019).

Informed Consent: Informed consent was waived due to the ret-
rospective design of the study.

Con�ict of Interest: The authors declare no con�ict of interest.

Funding: No funding was received for this study.

Use of AI for Writing Assistance: Arti�cial intelligence tools were 
used for language editing and academic writing assistance. The 
authors take full responsibility for the content of the manuscript.

Author Contributions: Concept – DÖ, LK; Design – DÖ, LK; Su-
pervision – LK; Materials – DÖ, MOÖ; Data Collection and/or 
Processing – DÖ, MOÖ; Analysis and/or Interpretation – DÖ, LK; 
Literature Review – DÖ; Writing – DÖ; Critical Review – LK, MOÖ.

Peer-review: Externally peer-reviewed.

References

1. Sippel RS, Chen H. Subclinical Cushing’s syndrome in adre-

nal incidentalomas. Surg Clin North Am 2004;84(3):875−85. 

[CrossRef ]

2. Abecassis M, McLoughlin MJ, Langer B, Kudlow JE. Serendip-

itous adrenal masses: prevalence, signi�cance, and manage-

ment. Am J Surg 1985;149(6):783−8. [CrossRef ]

3. Mansmann G, Lau J, Balk E, Rothberg M, Miyachi Y, Bornstein 

SR. The clinically inapparent adrenal mass: update in diagnosis 

and management. Endocr Rev 2004;25(2):309−40. [CrossRef]

4. Jain SM. Adrenal incidentaloma: a puzzle for clinician. Indian 

J Endocrinol Metab 2013;17(Suppl 1):S59−63. [CrossRef ]

5. Aron D, Terzolo M, Cawood TJ. Adrenal incidentalomas. Best 

Pract Res Clin Endocrinol Metab 2012;26(1):69−82. [CrossRef ]

6. Young WF Jr. The incidentally discovered adrenal mass. N 

Engl J Med 2007;356(6):601−10. [CrossRef ]

7. Antonelli A, Ferrari SM, Corrado A, Di Domenicantonio A, 

Fallahi P. Autoimmune thyroid disorders. Autoimmun Rev 

2015;14(2):174−80. [CrossRef ]

8. Dobbie JW. Adrenocortical nodular hyperplasia: the ageing 

adrenal. J Pathol 1969;99(1):1−18. [CrossRef ]

9. Mantero F, Terzolo M, Arnaldi G, Osella G, Masini AM, Alì A, et 

al. A survey on adrenal incidentaloma in Italy. study group on 

adrenal tumors of the ıtalian society of endocrinology. J Clin 

Endocrinol Metab 2000;85(2):637−44. [CrossRef ]

10. Terzolo M, Pia A, Alì A, Osella G, Reimondo G, Bovio S, et al. Ad-

renal incidentaloma: a new cause of the metabolic syndrome? 

J Clin Endocrinol Metab 2002;87(3):998−1003. [CrossRef]

11. Terzolo M, Stigliano A, Chiodini I, Loli P, Furlani L, Arnaldi G, 

et al; Italian Association of Clinical Endocrinologists. AME po-

sition statement on adrenal incidentaloma. Eur J Endocrinol 

2011;164(6):851−70. [CrossRef ]

12. Kloos RT, Gross MD, Francis IR, Korobkin M, Shapiro B. 

Incidentally discovered adrenal masses. Endocr Rev 

1995;16(4):460−84. [CrossRef ]

13. Androulakis II, Kaltsas G, Piaditis G, Grossman Advanced. The 

clinical signi�cance of adrenal incidentalomas. Eur J Clin In-

vest 2011;41(5):552−60. [CrossRef ]

14. Comlekci A, Yener S, Ertilav S, Secil M, Akinci B, Demir T, et 

al. Adrenal incidentaloma: clinical, metabolic, and follow-up 

aspects. Endocrine 2010;37(1):40−6. [CrossRef ]

15. Arduc A, Isik S, Ozuguz U, Tutuncu YA, Kucukler FK, Ozcan HN, 

Berker D, Guler S. Relationship between thyroid nodules and 

non-functioning adrenal incidentalomas and their association 

with insulin resistance. Endocr Res 2014;39(3):99−104. [CrossRef]

https://doi.org/10.1016/j.suc.2004.01.001
https://doi.org/10.1016/S0002-9610(85)80186-0
https://doi.org/10.1210/er.2002-0031
https://doi.org/10.4103/2230-8210.119507
https://doi.org/10.1016/j.beem.2011.06.012
https://doi.org/10.1056/NEJMcp065470
https://doi.org/10.1016/j.autrev.2014.10.016
https://doi.org/10.1002/path.1710990102
https://doi.org/10.1210/jcem.85.2.6372
https://doi.org/10.1210/jcem.87.3.8277
https://doi.org/10.1530/EJE-10-1147
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1210%2Fedrv-16-4-460
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1111%2Fj.1365-2362.2010.02436.x
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.1007%2Fs12020-009-9260-5
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.3109%2F07435800.2013.840653

