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Abstract: Objective: Cushing’s syndrome increases the risk of cardiovascular disease. The triglyceride-glucose (TyG)
index has been linked to an increased risk of cardiometabolic disorders. Whether patients with non-functioning
adrenal incidentaloma (NFAI) or cortisol-secreting adrenal incidentaloma (CSAIl) have altered TyG index is unknown.
Therefore, we aimed to investigate the TyG index between adrenal incidentaloma patients and controls. Materi-
als and methods: This cross-sectional study retrospectively included patients with NFAI, CSAl and healthy controls
admitted to a tertiary endocrinology service. Subjects receiving hormone replacement, or having cancer, diabetes
mellitus, alcoholism, psychiatric disorders, hepatic and/or renal insufficiency or morbid obesity were excluded. TyG
index was calculated using the following formula: (Ln [fasting triglyceride (mg/dL) x fasting glucose (mg/dL)]/2). The
primary endpoint was the difference in TyG index between patients with NFAI, CSAl and healthy controls. Results:
A total of 142 patients with incidentaloma [NFAI, n=95, age: 60.9+£10.6 years, women: 75.8%; CSAl, n=47, age:
59.6+13.7 years, women: 63.8%] and 116 age and sex matched healthy controls (age: 59.8+13.4 years, women:
76.7%) were evaluated. Compared with healthy controls, patients with overall incidentaloma, NFAI and CSAI had
increased TyG index (6.39+1.87 vs. 8.85+0.52, 8.76+0.25, and 8.81+0.51, respectively, P<0.001 for all). There
was no difference in TyG index between patients with NFAl and CSAI (8.76+0.25 vs. 8.81+0.51), and with possible
autonomous cortisol secretion, autonomous cortisol secretion and Cushing’s syndrome (8.80+0.54, 8.86+0.52
and 9.31+0.37). Conclusion: This study showed increased TyG index in patients with NFAI or CSAI, emphasizing the
importance of cardiometabolic risk assessment in patients with adrenal incidentaloma even if it is non-functioning.
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Introduction Detection of mild hypercortisolism in patients
with adrenal incidentaloma is defined as auton-
omous cortisol secretion (ACS) [5]. Distinct clin-

ical manifestations of overt CS (e.g., myopathy,

Previous studies have shown heightened mor-
bidity and mortality among individuals with

overt Cushing’s syndrome (CS). Metabolic and
cardiovascular complications cause most of
the increased morbidity in these patients [1-3].
In these individuals with hypercortisolism, car-
diovascular events resulting from the profound
metabolic effects of glucocorticoid excess are
the primary cause of increased mortality [2].
The most common cause is a corticotropic pitu-
itary adenoma in most cases. However, it can
also be caused by an extrapituitary tumor or an
adrenal adenoma, or carcinoma [4].

skin and bone changes) are usually absent in
these patients [5]. ACS is defined as a serum
cortisol level >5.0 mcg/dL after a 1 mg dexa-
methasone suppression test (1 mg DST), while
a level between 1.9-5.0 mcg/dL is defined as
possible ACS [5]. The progression from ACS to
overt CS is relatively rare [6, 7]. However, even
in the absence of specific clinical manifesta-
tions of hypercortisolism and typically normal
levels of urinary and nocturnal cortisol, corti-
costeroid excess in these patients has been
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shown to increase the risk of cardiometabolic
conditions, including diabetes, hypertension,
osteoporosis, and mortality [8]. Moreover, stud-
ies have found that even a non-functioning
adrenal incidentaloma (NFAI) is associated with
a higher risk of cardiometabolic disorders and
mortality compared to the general population
[9]. Therefore, hypercortisolism is a continuum
between normal hormone levels, where the car-
diometabolic risk is lower, and apparent clinical
and laboratory findings of higher risk [5]. At the
bottom of the spectrum are mild cases of NFAI.
However, these patients face a higher risk of
cardiometabolic issues when compared to the
general population [9].

The triglyceride-glucose (TyG) index, computed
from fasting glucose and triglyceride levels, has
been introduced as a novel marker for insulin
resistance [10-12]. Studies have reported a
strong association between elevated TyG index
and cardiometabolic disorders, including diabe-
tes mellitus [13], hypertension [14], fatty liver
disease [15] and cardiovascular diseases [16].
Therefore, there is a potential correlation be-
tween the TyG index and an elevated cardio-
metabolic risk in these patients. Nevertheless,
the available data regarding the TyG index in
individuals with hypercortisolism is scarce [17]
and limited to only NFAI [18]. Therefore, this
study aimed to assess the TyG index in patients
with NFAI and cortisol-secreting adrenal inci-
dentaloma (CSAI) compared with healthy con-
trols.

Material and methods
Study type, setting and subjects

This retrospective cross-sectional study includ-
ed patients with NFAI and CSAI attending sch-
eduled outpatient visits at the Endocrinology
and Metabolic Diseases Clinic of Ankara Gul-
hane Training and Research Hospital. Patients
with a diagnosis of pheochromocytoma, hyper-
aldosteronism, or adrenal or non-adrenal malig-
nancies were excluded. The hospital registra-
tion system and the social security institution
system were screened and patients receiving
hormone replacement therapy (e.g., oral estro-
gen and exogenous glucocorticoids), having di-
abetes mellitus or antidiabetic medication use
for other reasons, psychiatric disorders, hepat-
ic and/or renal insufficiency, morbid obesity,
dyslipidemia or hypolipidemic users for other
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reasons, using medications that could affect
the screening tests for primary hyperaldoste-
ronism and pheochromocytoma (e.g., antihy-
pertensive drugs) before the screening were
further excluded. The control group consisted
of age, sex, and body mass index (BMI) matched
healthy volunteers with a documented lack of
adrenal masses on abdominal imaging and nor-
mal hormone levels. This study was performed
in line with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics
Committee of Ankara Gulhane Training and
Research Hospital (2023/168).

Definition of incidentaloma and hypercorti-
solism

The institutional algorithm for incidentaloma
evaluation, defined as the incidental discovery
of an adrenal mass during investigation for
other conditions [19], included the following
course for all patients in this study. Patients in
whom adrenal incidentaloma was detected by
searching the hospital registry system and in
whom benign-malignant adenoma was differ-
entiated with functionality tests routinely per-
formed in the approach to adrenal incidentalo-
ma patients were included in the study. Patients
with pheochromocytoma and aldosteronism
other than hypercortisolemia and patients with
malignant adrenal masses were excluded from
the study. In all patients included in the study,
the functionality of adrenal adenoma was eval-
uated by 24-hour urinary catecholamine excre-
tion for pheochromocytoma, plasma aldoste-
rone and plasma renin activity for primary al-
dosteronism, and hypercortisolemia was evalu-
ated by 1 mg DST, basal plasma adrenocortico-
tropic hormone (ACTH), 24-hour urinary free
cortisol and nocturnal serum/salivary cortisol
measurement [20].

The patients were categorized into four groups
according to the outcomes of adrenal tests [6]:
1. NFAI (normal 1 mg DST results [<1.8 mcg/
dL], 24-hour urinary catecholamine excretion,
aldosterone, and plasma renin activity). 2. Pos-
sible ACS (serum cortisol levels between 1.8-
5.0 meg/dL after 1 mg DST, suppressed basal
plasma ACTH levels [<10 pg/mL], and low 24-
hour urinary free cortisol levels). 3. ACS (serum
cortisol levels >5.0 mcg/dL after 1 mg DST,
suppressed basal plasma ACTH levels [<10 pg/
mL], and low 24-hour urinary free cortisol lev-
els). 4. CS (overt hypercortisolism who meet
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two out of three criteria: serum cortisol level
>1.8 mcg/dL after 1 mg DST, high 24-hour uri-
nary cortisol levels, nocturnal serum cortisol
level >7.5 mcg/dL or high nocturnal salivary
cortisol levels). Adrenal incidentaloma groups
in which cortisol secretion was detected (sum
of possible ACS, ACS and CS groups) were clas-
sified as the CSAI group.

Biochemical measurements and TyG Index

Age, BMI, systolic blood pressure (SBP), diastol-
ic blood pressure (DBP), fasting plasma glu-
cose (FPQ), creatinine, aspartate aminotrans-
ferase (AST), alanine aminotransferase (ALT),
plasma triglyceride, high-density lipoprotein
cholesterol (HDL-C), and low-density lipoprotein
cholesterol (LDL-C) levels in the patient files
before performing 1 mg DST were recorded in
the current study. The TyG index was computed
using FPG and triglyceride level (Ln [fasting tri-
glyceride (mg/dL) x fasting glucose (mg/dL)]/2).

Study endpoints

The primary endpoint was the difference in TyG
index between patients with NFAI, CSAI and
healthy controls. The secondary endpoints we-
re the TyG index in patients with NFAI vs. CSAI
and between patients with possible ACS, ACS
and CS.

Statistical analyses

The data were analyzed using the SPSS (IBM
SPSS Statistics for Windows, version 22, IBM
Corp., Armonk, N.Y., USA). Normality of distribu-
tion of continuous variables was tested by the
Shapiro-Wilk test. Results were reported as
mean * standard deviation (SD) for continuous
variables and n (%) for categorical variables.
The demographic and clinical variables were
compared using the student’s t-test or Mann-
Whitney U test for normally distributed or ske-
wed variables, respectively. The Chi-square te-
st was used in the comparison of ratio varia-
bles between the groups. The One-way Analysis
of Variance (ANOVA) was used to determine dif-
ferences between results from three or more
groups. Post-hoc comparisons were performed
using a Bonferroni adjustment to identify the
between-group differences. Pearson correla-
tion coefficients were calculated to analyze the
correlations between the TyG index and contin-
uous variables. P<0.05 was considered signi-
ficant.
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Power analysis

We conducted three post-hoc power analyses
for the comparison of Tyg index of total adrenal
incidentaloma subjects vs. controls, NFAI sub-
jects vs. controls and CSAIl subjects vs. con-
trols. The first calculation for the comparison of
Tyg levels between total adrenal incidentaloma
and control subjects showed that with our sam-
ple size in each group, there was an observed
standard deviation of 0.52 for the Tyg index in
the adrenal incidentaloma group and 1.87 for
controls, and an observed difference of 2.46
between the groups should be detectable at a
two-sided 0.05 confidence level with a power at
least 0.95. The second calculation for the com-
parison of Tyg index between total NFAI and
control subjects showed that with our sample
size in each group, there was an observed stan-
dard deviation of 0.25 for the Tyg index in the
NFAl group and 1.87 for controls, and an
observed difference of 2.37 between the
groups should be detectable at a two-sided
0.05 confidence level with a power at least
0.95. The third calculation for the comparison
of the Tyg index between total CSAl and control
subjects showed that with our sample size in
each group, the observed standard deviation
was 0.51 for the Tyg index in the NFAI group and
1.87 for controls, and an observed difference
of 2.42 between the groups should be detect-
able at a two-sided 0.05 confidence level with a
power at least 0.95.

Results
Basic clinical and laboratory characteristics

The study included 142 patients with inciden-
taloma [NFAI, n=95, age, mean + SD: 60.9+10.6
years, women: 75.8%; CSAIl, n=47, age, mean *
SD: 59.6+13.7 years, women: 63.8%]. The con-
trol group comprised 116 healthy controls (age,
mean * SD: 59.8+13.4 years, women: 76.7%).
The clinical and laboratory characteristics of
the patients and controls are displayed in Table
1. Mean age, sex ratio and mean BMI were
similar between the total patient and control
groups. Mean FPG and triglyceride levels were
significantly higher in the incidentaloma group
vs. controls, whereas mean blood pressure,
LDL-C level and HDL-C level were similar.

Patients with CSAIl showed a significant de-
crease in ACTH levels compared to those with
NFAI. The 1 mg DST results showed a signifi-
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Table 1. Demographic and metabolic variables in patients with adrenal incidentaloma and healthy

controls

. Adrenal incidentaloma (n=142) Healthy controls
Variable pl p2

NFAI (n=95) CSAI (n=47) Total (n=142) (n=116)

Age, years, mean + SD 60.9+10.6 59.6+£13.7 60.5+11.7 59.8+13.4 0.571 0.506
Sex, women, n (%) 72(75.8) 30 (63.8) 102 (71.8) 89 (76.7) 0.375 0.209
BMI, kg/m?, mean + SD 29.1+4.8 29.615.6 29.3+5.0 29.3+4.5 0.940 0.876
SBP, mmHg, mean + SD 130.0+13.0 134.3+£17.0 131.4+14.5 131.1+15.0 0.865 0.031°
DBP, mmHg, mean + SD 79.1+8.3 81.7+11.8 80.019.6 79.3+8.8 0.103 0.077
FPG, mg/dL, mean + SD 96.6+£12.7 100.2+15.0 100.4+19.4 94.6+£18.8 0.016 0.004°
Creatinine, mg/dL, mean + SD 0.86+0.16 0.92+0.22 0.89+0.18 0.84+0.15 0.096
AST, mg/dL, mean + SD 20.5+5.53 20.7+6.67 20.60+5.76 21.64+7.68 0.534
ALT, mg/dL, mean + SD 20.1+9.79 18.4+11.01 19.80+£10.03 18.22+8.85 0.501
TG, mg/dL, mean + SD 142.987+4 160.23+85.2 157.2+78.6 122.9+51.6 <0.001 <0.001
LDL-C, mg/dL, mean + SD 119.3+36.1  119.9+29.0 123.5+35.4 123.5+35.9 0.988 0.706
HDL-C (mg/dL) 47.8+11.0 50.2+12.8 48.6+11.6 48.0+13.5 0.713 0.072
ACTH, pg/mL, mean + SD 19.65+11.29 11.4918.44 - 0.002°
Post 1 mg-DST cortisol, mcg/dL, mean £+ SD  1.02+0.33 4.96+0.73 - <0.001°
Tumour size, mm, mean + SD 22.5+8.04 29.8+11.49 <0.001¢°
TyG index, mean + SD 8.76+0.25 8.81+0.51 8.85+0.52 6.39+1.87 <0.001  <0.001¢

pl: total incidentaloma vs. healthy controls, °*CSAI vs. NFAI (student’s t-test or the Chi-square test). p2: NFAI vs. CSAI vs. healthy controls vs. (ANOVA). Post hoc tests were
significant °CSAl vs. healthy controls and ®“NFAI and CSAI vs. healthy controls. ‘student’s t-test. NFAI: non-functioning adrenal incidentaloma; CSAI: cortisol-secreting
adrenal incidentaloma; SBP: systolic blood pressure; DBP: diastolic blood pressure; SD: standard deviation; BMI: body mass index; FPG: fasting plasma glucose; AST:
Aspartate aminotransferase; ALT: Alanine aminotransferase; TG: triglycerides; LDL-C: low-density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; DST:
dexamethasone suppression test; ACTH: adrenocorticotropic hormone; TyG: triglyceride-glucose.

Figure 1. Unenhanced (A) and enhanced (B) axial CT images of an inciden-
tally detected 18x21 mm left adrenal mass (arrows) in a 42-year-old woman,
CSAI case. Unenhanced (C) and enhanced (D) axial CT images of a 17x21
mm right adrenal mass (arrows) incidentally detected in a 52-year-old wom-
an, NFAI case. CT: Computed tomography; NFAI: nonfunctioning adrenal inci-
dentaloma; CSAI: cortisol secreting adrenal incidentaloma.
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cant increase in mean cortisol
levels in patients with CSAIl vs.
NFAI. The maximum adrenal
adenoma size (mm) in patients
with CSAI was larger copared
to patients with NFAI (29.87+
11.49 vs. 22.53+8.04, P<
0.001). Computed tomogra-
phy examples of adrenal ade-
noma in NFAI and CSAI cases
are shown in Figure 1. Mean
SBP was higher in CSAI pati-
ents compared with the con-
trols. Mean FPG and trigly-
ceride levels were higher in
patients with NFAI and CSAI
vs. controls. Age, sex, BMI,
DBP, creatinine, AST, ALT, LDL
and HDL measurements did
not differ significantly acco-
rding to hypercortisolism sta-
tus (Table 1).

Primary and secondary end-
points

Mean TyG index was signifi-
cantly higher in the total in-
cidentaloma group compar-
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Figure 2. Comparison of TyG index between healthy
control and adrenal incidentaloma patients (A), com-
parison of TyG index between healthy controls, NFAI
and CSAI (B). NFAI: nonfunctioning adrenal inciden-
taloma; CSAI: cortisol secreting adrenal incidentalo-
ma; TyG: triglyceride glucose index.

ed with the healthy controls (8.85+0.52 vs.
6.39+1.87, P<0.001). Compared with the con-
trols, the mean TyG index was higher in patien-
ts with NFAI (8.76+0.25 vs. 6.39+1.87, P<
0.001) and in patients with CSAI (8.81+0.51,
6.39+1.87, P<0.001). The mean TyG did not
show a statistically significant difference be-
tween patients with NFAI vs. CSAI (P=0.302)
(Figure 2). Although the TyG index showed a
gradual increase from possible ACS to ACS and
CS, the difference did not reach statistical sig-
nificance (Table 2). Post hoc analyses were
also not significant.
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Correlation analyses

The TyG index correlated significantly with SBP
and HDL-C levels in the total incidentaloma
group. There was no correlation between the
TyG index and age, BMI, diastolic blood pres-
sure, LDL-C level, ACTH level and 1 mg DST cor-
tisol levels (Table 3). Because FPG and TG are
used to calculate the TyG index, they were not
included in the correlation analyses.

Discussion

This study identified a significant elevation in
the TyG index among patients with adrenal in-
cidentaloma compared to healthy controls. In-
terestingly, TyG index was significantly higher
not only in patients with CSAI but also with
NFAI. Although the TyG index level increased
with the degree of hypercortisolism, no statisti-
cally significant difference was observed. To
our knowledge, this is the first study to investi-
gate the relationship between the severity of
hypercortisolism and the TyG index. These find-
ings suggest that the TyG index may be a prac-
tical measure for assessing cardiometabolic
risk, even in patients with mild hypercortiso-
lism.

Numerous studies have reported that cardio-
vascular and metabolic disorders associated
with hypercortisolism are frequently observed
in patients with possible or confirmed ACS,
even in the absence of clinical signs of CS (e.g.,
abdominal obesity, proximal myopathy, skin
atrophy, striae, and hirsutism) [5, 6, 21]. In-
creased mortality, hypertension, diabetes, obe-
sity, dyslipidemia, and osteoporosis have been
reported in patients with hypercortisolism [22,
23]. Moreover, these patients have been identi-
fied with cardiovascular disease as the primary
cause of mortality [24, 25]. Therefore, an accu-
rate evaluation of increased morbidity and mor-
tality in patients with hypercortisolism is of gr-
eat importance. Determination of cardiome-
tabolic risk in hypercortisolism by simple and
easy-to-use methods is also of great impor-
tance. Several methods and markers can be
useful in assessing cardiometabolic risk in vari-
ous diseases. The TyG index has recently em-
erged as a simple method that has gained sig-
nificant attention [12-16]. Elevated TyG index
has been linked to the occurrence of metabolic
diseases like diabetes [13], hypertension [14],
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Table 2. TyG index from non-functioning adrenal incidentaloma to functioning patterns of cortisol-

secreting adrenal incidentalomas

CSAl (n=47)
NFAI (n=95) : p
Possible ACS (n=35) ACS (n=8) CS (n=4)
TyG index, mean + SD 8.7620.25 8.80+0.54 8.86+0.52 9.31+0.37  0.076

NFAI: non-functioning adrenal incidentaloma; CSAI: cortisol-secreting adrenal incidentaloma; ACS: autonomous cortisol secre-
tion; CS: Cushing’s syndrome; TyG: triglyceride glucose index; SD: standard deviation.

Table 3. Correlations (Pearson) between TyG
index and clinical and biochemical param-
eters in patients with adrenal incidentaloma

) TyG index
Variable
r P

Age 0.153 0.069
BMI 0.082 0.187
SBP 0.201 0.001
DBP 0.110 0.077
LDL-C 0.039 0.535
HDL-C -0.347 <0.001
Post 1 mg-DST cortisol 0.076 0.368
ACTH -0.121 0.339

TyG: triglyceride-glucose; BMI: body mass index; SBP: sys-
tolic blood pressure; DBP: diastolic blood pressure; LDL-
C: low-density lipoprotein cholesterol; HDL-C: high-density
lipoprotein cholesterol; DST: dexamethasone suppression
test; ACTH: adrenocorticotropic hormone.

hepatosteatosis [15], and cardiovascular dis-
eases [16].

Patients with NFAI are at greater cardiometa-
bolic risk compared to individuals without adre-
nal tumors [9]. Furthermore, improvements in
cardiometabolic parameters have been obser-
ved in patients with seemingly non-functional
adrenal tumors following adrenalectomy [26,
27]. These results collectively indicate that ev-
en mild cortisol secretion or other adrenal ste-
roid hormone metabolites, which may not be
detected through conventional tests, can ad-
versely affect cardiometabolic health. This in-
creased cardiometabolic risk in patients with
adrenal incidentaloma has been demonstrated
in various studies using different indices of in-
sulin resistance. Using the HOMA-IR (homeo-
static model assessment), QUICKI (Quantitative
insulin sensitivity check index) and MATSUDA
(Matsuda DeFronzo insulin sensitivity index)
indices, Peppa et al. found that insulin resis-
tance was higher in patients with NFAI com-
pared to healthy controls [28]. Using the same
insulin resistance indices, Papanastasiou et al.
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found that insulin resistance was higher in
patients with ACS than in patients with NFAI
[29]. In addition, Karatas et al. found that
the Visceral Adiposity Index, which has been
shown to be associated with increased cardio-
vascular events, glycemic disorders and meta-
bolic syndrome, was higher in patients with
NFAI compared to healthy control group [30].
However, available data on the TyG index in
patients with adrenal incidentaloma and ACS
are scarce [17, 18]. Our observation of a higher
TyG index in patients with NFAI compared to the
healthy controls is consistent with a previous
study by Miomira et al. who reported a signifi-
cantly higher TyG index in patients with NFAI
compared to healthy controls (8.792+0.062 vs.
8.433+0.078, P<0.05) [27]. As a novel finding,
we have shown a gradual increase in the TyG
index with increasing degrees of hypercorti-
solism among patients with hypercortisolism.
Hypercortisolism is known to be associated
with cardiometabolic abnormalities such as
cardiovascular disease, hypertension, diabetes
mellitus, metabolic syndrome and even incre-
ased mortality [1, 2]. This association with car-
diometabolic abnormalities increases in paral-
lel with the degree of hypercortisolism [5]. The
risk of cardiometabolic disease and mortality is
higher in NFAI patients than in the general pop-
ulation without adrenal lesions [9, 28, 31]. This
risk is higher in patients with ACS without spe-
cific signs of hypercortisolemia compared with
patients with NFAI [32, 33]. Patients with overt
CS have an extremely high cardiovascular and
mortality risk [3, 24]. In our study, the TyG index
increased gradually with the degree of hyper-
cortisolemia. Although the difference was non-
significant, this finding may be a reference for
future work as the numbers of our patients with
ACS and CS subgroups were low, suggesting
that confirmatory works with sufficient power
are required.

We observed correlations between the TyG
index and SBP and HDL-C levels in the total inci-
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dentaloma group. Excess of glucocorticoids
affects various metabolic pathways associated
with metabolic syndrome and other comorbidi-
ties [B]. Studies have reported a higher preva-
lence of masked and resistant hypertension in
patients with NFAI compared to those without
adrenal adenoma [9, 34]. In CS, hypertension is
more common and found in approximately 50-
93% of patients. Consequently, the prevalence
of hypertension has been reported to be higher
in patients with possible ACS, ACS and CS in
whom the level of hypercortisolism is higher
compared to healthy controls [3, 35]. For in-
stance, Petrova et al. reported that patients
with cortisol levels >1.8 mcg/dL after a DST
were more prone to cardiovascular disease and
hypertension [33]. Similarly, Rossi et al. report-
ed higher prevalence and more severe hyper-
tension in patients with cortisol levels >5 mcg/
dL during the 1 mg-DST [36]. CS is also associ-
ated with dyslipidemia, including elevated total
cholesterol, LDL-C, and triglyceride levels, and
reduced HDL-C levels, which contribute to in-
creased cardiovascular risk [3, 37]. Studies
have shown an increased frequency of dyslipid-
emia in patients with possible ACS, ACS and
NFAI, as well as in CS [38]. Collectively, the TyG
index, which is associated with most of the
metabolic syndrome components, showed a
correlation with SBP, FPG, triglyceride and
HDL-C levels in our study in patients with ad-
renal incidentaloma [11-14]. However, we ob-
served no significant correlation between the
TyG index and ACTH level, post 1 mg DST corti-
sol level. This could be explained by the limited
number of patients in the hypercortisolism sub-
groups and similar average ages in patient
groups. All these findings suggest that the TyG
index is a simple method that can be useful in
assessing cardiometabolic risk in patients with
functional and non-functional adrenal inciden-
talomas.

Tumor size has been considered a risk factor
for malignancy and hypercortisolism in adrenal
lesions in many studies [39-42]. One study also
showed that the probability of inadequate sup-
pression of serum cortisol in DST increased
with tumor size (OR 1.93, P<0.001) [40]. Araujo-
Castro et al. showed that tumor size was a good
predictor of ACS (OR=1.1 per mm, P<0.001)
and that a cut-off value of 25 mm offered good
diagnostic accuracy in predicting ACS (sensitiv-
ity 69.4%, specificity 74.1%) [43]. Consistent

6685

with the literature, we found that the maximum
size of adrenal adenoma was larger in CSAI
patients compared to NFAI patients.

Several limitations of the present study should
be acknowledged. The mean age and sex ratio
suggest that our study population represented
a true patient population with incidentaloma.
However, the number of patients with ACS and
CS remained low. Another limitation was that a
cross-sectional study design could not estab-
lish a cause-and-effect relationship between
the TyG index and future complications. Finally,
a retrospective study may not effectively con-
trol confounders and potential biases in sub-
ject selection. The strengths of our study in-
clude it being a single-center, systematic diag-
nosis and follow-up of patients through the sa-
me clinical algorithm. Also, confounders for TyG
calculation were effectively managed thanks to
the high-quality registry of our referral endocri-
nology unit.

In conclusion, this study found that patients
with adrenal incidentaloma have elevated TyG
index levels. Furthermore, patients with NFAI
also have increased TyG index, suggesting the
importance of monitoring these individuals for
cardiometabolic risk. However, long-term pro-
spective follow-up studies are necessary to elu-
cidate the role of the TyG index in determining
the occurrence of cardiometabolic disorders in
patients with adrenal incidentaloma.
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