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PURPOSE

Adrenal lesions exhibit a wide spectrum of imaging features, and overlap between benign and ma-
lignant entities may complicate diagnosis. This study aimed to evaluate the diagnostic performance
of 18F-fluorodeoxyglucose positron emission tomography (PET)/computed tomography (CT), CT,
and magnetic resonance imaging (MRI) in the characterization of adrenal lesions, with particular
emphasis on lipid-poor adenomas.

METHODS

In this retrospective study, 559 adrenal lesions from 477 patients (2012-2024) were analyzed. Le-
sions were evaluated using PET/CT, unenhanced/contrast-enhanced CT attenuation, and chemi-
cal-shift MRI signal changes, based on data availability. Lipid-poor adenomas were defined as
lesions with unenhanced CT attenuation > 10 Hounsfield units and no significant signal loss on
chemical-shift MRI.

RESULTS

The mean maximum standardized uptake value (SUVmax) for lipid-poor adenomas was 4.73 +
1.78, which was significantly higher than the 3.13 £ 1.15 observed in the non-lipid-poor group (P =
0.002). Similarly, the adrenal-to-liver SUVmax ratio was significantly elevated in the lipid-poor group
(1.62 + 0.52) compared with the non-lipid-poor group (1.19 £ 0.31) (P = 0.009). The optimal cut-off
value was determined as 8.4 for lipid-poor lesions and 5.4 for non-lipid-poor lesions, supporting the
necessity of lesion-specific thresholds in adrenal characterization.

CONCLUSION

Lipid-poor adenomas are metabolically more active and exhibit higher SUVmax values than non-
lipid-poor adenomas. Different modalities should be considered when evaluating lipid-poor ad-
enomas. PET/CT is highly sensitive for malignancy detection but may yield false positives in lip-
id-poor adenomas.

CLINICAL SIGNIFICANCE

Accurate differentiation of lipid-poor adenomas from malignant adrenal lesions is essential to avoid
unnecessary surgery and invasive procedures. Our findings indicate that a multimodality imaging
approach combining PET/CT, CT, and MRI improves diagnostic reliability, reduces misclassification,
and supports optimal clinical decision-making.
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drenal lesions detected incidentally
Aduring imaging studies performed for

unrelated indications are referred to
as “adrenal incidentalomas.” With the wide-
spread use of cross-sectional imaging, the
prevalence of incidentalomas has increased
to approximately 4%-6% in the general pop-
ulation and rises further with age, reaching
7%-10% in individuals aged > 70 years.?
Given their potential for malignancy, accu-
rate characterization of adrenal lesions is
clinically essential.* To this end, computed
tomography (CT), magnetic resonance imag-
ing (MRI), and positron emission tomography
(PET)/CT are commonly used to differentiate
benign from malignant lesions.’

Adrenal adenomas typically demonstrate
low attenuation values on unenhanced CT
[< 10 Hounsfield units (HU)], whereas met-
astatic and other malignant lesions gen-
erally show higher attenuation.® However,
the identification of lipid-poor adenomas
remains challenging because their attenua-
tion characteristics on unenhanced CT often
overlap with those of malignant lesions. In
such cases, contrast-enhanced CT with wash-
out analysis may provide additional diagnos-
tic value.” Washout CT is particularly useful
in indeterminate lesions with attenuation
values > 10 HU. Pathologically atypical adre-
nal adenomas are also more likely to exhibit
atypical imaging features, including larger
size, lobulated margins, heterogeneous ap-
pearance, and increased attenuation on un-
enhanced CT, all of which may further com-
plicate differentiation from malignancy.®

Owing to its high diagnostic performance
in adrenal lesion evaluation, 18F-fluorodeox-
yglucose (FDG) PET/CT has become a widely
used modality, particularly for distinguishing

* Lipid-poor adenomas exhibit significantly
higher metabolic activity (mean SUVmax:
4.73 + 1.78) compared to non-lipid-poor
adenomas (mean SUVmax: 3.13 + 1.15) on
18F-FDG PET/CT.

* A dual-threshold interpretation strategy
is necessary for differentiating metastases
from adenomas; the optimal SUVmax cutoff
shifts from 5.4 for non-lipid-poor lesions to
8.4 for lipid-poor lesions.

* The adrenal-to-liver SUVmax ratio (ALR)
provides high diagnostic accuracy, with op-
timal thresholds identified as 1.8 for non-lip-
id-poor and 2.6 for lipid-poor groups.

* Lipid-poor adenomas pose a significant
diagnostic challenge as their higher FDG
uptake can mimic malignancy, frequently
exceeding standard clinical PET thresholds.

malignant from benign lesions. Meta-anal-
yses have reported pooled sensitivity and
specificity values of 97% and 91%, respec-
tively, for PET/CT in this setting.> Malignant
adrenal lesions typically demonstrate intense
FDG uptake, reflecting increased metabolic
activity.® However, when using single-phase
contrast-enhanced CT alone, differentiation
between adrenal metastases and adenomas
may be limited, as metastases can exhibit
attenuation values similar to those of adeno-
mas, thereby reducing diagnostic accuracy.

In adrenal lesion assessment, an unen-
hanced CT attenuation threshold of 10 HU
is widely accepted due to its high specificity
(approaching 100%) for lipid-rich adenomas.
Nevertheless, in lipid-poor adenomas with
attenuation values exceeding this threshold,
chemical-shift MRI techniques offer import-
ant additional diagnostic information.’'?
Chemical-shift MRI is a highly sensitive and
specific method for evaluating intracellular
lipid content, which is a hallmark feature of
adrenal adenomas. The presence of intracy-
toplasmic lipid enables reliable differenti-
ation of adenomas from metastatic lesions
and, in most cases, obviates the need for
invasive diagnostic procedures.>* Accord-
ingly, adrenal adenomas on MRI are primar-
ily characterized based on their intracellular
lipid content.™

Although generally accepted standard-
ized uptake value (SUV) threshold values
(3.7-5) for differentiating malignant lesions
are widely reported in the literature, the
lack of specific threshold recommendations
that differ according to the lipid content of
the lesion constitutes a significant gap in
clinical evaluation. In this study, we aim to
evaluate the relationship between FDG up-
take on PET/CT, lipid content assessed by
chemical-shift MRI, and attenuation values
obtained from contrast-enhanced and un-
enhanced CT in adrenal lesions and to inves-
tigate the combined contribution of these
imaging modalities to clinical diagnosis.

Methods

Study design and population

This retrospective study included 477 pa-
tients, with a total of 559 adrenal lesions, who
were evaluated between 2012 and 2024. All
patients underwent FDG PET/CT imaging as
part of their clinical assessment. The maxi-
mum SUV (SUVmax) values were measured
for each adrenal lesion.

Because of the retrospective nature of the
study, PET/CT data were analyzed in the form
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available in the institutional archive. Not all
patients underwent both contrast-enhanced
and unenhanced CT acquisitions. According-
ly, attenuation values were recorded from
the CT component of PET/CT scans, whether
contrast-enhanced or unenhanced, depend-
ing on availability. The SUV measurements
were consistently obtained from PET images
corrected using the corresponding CT data.
The CT examinations, therefore, included
both unenhanced and contrast-enhanced
scans. Lesion attenuation values were mea-
sured on both contrast-enhanced and unen-
hanced PET/CT images when available.

MRI examinations were evaluated for sig-
nal intensity changes between in-phase and
opposed-phase sequences, and fat ratios
were calculated quantitatively (Figure 1).

Definition of lipid-poor adenoma

Lipid-poor adenomas were defined as
adrenal lesions with unenhanced CT attenu-
ation values > 10 HU and without significant
signal loss on chemical-shift MRI sequenc-
es.”®

Sample size and patient selection

All patients evaluated at the istanbul Uni-
versity Faculty of Medicine, Department of
Nuclear Medicine, between 2012 and 2024
who were found to have adrenal lesions
on FDG PET/CT were eligible for inclusion.
PET/CT examinations were performed for
metabolic characterization in patients with
suspected malignancy and for staging pur-
poses in patients with known malignancy.
Adrenal adenomas included in this study
were incidentally detected lesions.

Imaging techniques

Positron emission tomography/computed
tomography protocol

All patients were instructed to fast for > 6
hours prior to 18F-FDG administration. Blood
glucose levels were measured before tracer
injection, and patients with glucose levels <
200 mg/dL received an intravenous injection
of 18F-FDG at a dose of 0.1-0.2 mCi/kg. PET/
CT imaging was performed approximately
60 minutes after injection with patients in
the supine position.

Image acquisition was performed using
two different systems based on the study pe-
riod. Between 2012 and 2018, images were
acquired using a Siemens Biograph True-
Point PET/CT scanner (Siemens Healthineers,
Forchheim, Germany). Subsequent examina-
tions were performed using a GE Discovery
IQ PET/CT scanner (GE Healthcare).
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Low-dose CT scans were obtained using
tube voltages of 120-140 kV and a tube cur-
rent of 50 mA. Following CT acquisition, PET
images were acquired from the vertex to the
mid-thighs over 6-8 bed positions, with an
acquisition time of 3 minutes per bed posi-
tion. A CT-based attenuation correction was
applied to all emission images.

Reconstruction methods differed be-
tween the two systems. Images obtained
from the Siemens Biograph TruePoint were
reconstructed using an ordered-subset ex-
pectation maximization algorithm (2 itera-
tions, 8 subsets) with a 5-mm filter. Images
obtained from the GE Discovery IQ were re-
constructed using a Bayesian penalized like-
lihood reconstruction algorithm (Q.Clear; 3 =
300). All data were transferred to an Advan-
tage Workstation (version 4.7, GE Healthcare)
for visual and quantitative evaluation.

Magnetic resonance imaging protocol

All MRI examinations were performed
using a 1.5-Tesla scanner (MAGNETOM Aera,
Siemens Healthcare, Erlangen, Germany).
Imaging protocols included conventional
and advanced sequences based on clinical
indication. Standard MRI sequences consist-

ed of axial T1-weighted gradient-echo im-
aging [fast low-angle shot (FLASH), in-phase
and opposed-phase], coronal T1-weight-
ed FLASH sequences, axial and coronal
T2-weighted images, and fat-suppressed
sequences (short tau inversion recovery or
spectral adiabatic inversion recovery). Diffu-
sion-weighted imaging with corresponding
apparent diffusion coefficient maps was also
obtained.

For lesion characterization, in-phase and
opposed-phase gradient-echo sequenc-
es were used to assess intracellular lipid
content. When indicated, post-contrast
T1-weighted images were acquired follow-
ing intravenous administration of a gado-
linium-based contrast agent at a dose of 0.1
mmol/kg body weight, using fat-suppressed
axial and coronal planes.

Data collection and image analysis

All imaging data and clinical informa-
tion were obtained retrospectively from the
hospital’s imaging archive and hospital in-
formation management system. The PET/CT
images were independently reviewed by two
nuclear medicine physicians with = 2 years
of experience, and imaging findings related

Patients with adrenal lesions on
PET/CT (2012-2024)
N=482

CT and MRI
indings evaluated|
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-Adrenal MRI + F18 FDG PET performed
-Reported by Radiology and Nuclear

\_ Medicine P,
; v .
Exclusion Criteria
-Ga-68 DOTA-TATE PET/CT

-Not in appropriate age group

Final Study Cohort I
N

to adrenal lesions were recorded. For nor-
malization, the adrenal-to-liver ratio (ALR)
was calculated by dividing adrenal SUVmax
by liver SUVmax. A 3 cm spherical region of
interest was placed in homogeneous right
hepatic lobe parenchyma, carefully avoiding
vascular structures, biliary ducts, and focal
lesions.

The MRI examinations were independent-
ly reviewed by two radiologists with > 2 years
of experience, and relevant imaging features
were documented.

Adrenal lesion characterization was per-
formed by evaluating CT attenuation values,
MRI-derived fat ratios, and PET/CT metabolic
parameters.

Ethics approval

Ethical approval for this study was ob-
tained from the Istanbul University Faculty
of Medicine Clinical Research Ethics Com-
mittee (approval number: 3229109, date:
11.03.2025).

Inclusion and exclusion criteria

Patients aged > 20 years who underwent
adrenal MRI and 18F-FDG PET/CT between

=477 patients
559 adrenal lesions
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Figure 1. Study flowchart. PET/ CT, positron emission tomography/computed tomography; MRI, magnetic resonance imaging; FDG, fluorodeoxyglucose.
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2012 and 2024 and were reported to have
adrenal lesions by the Departments of Ra-
diology and Nuclear Medicine at istanbul
University Faculty of Medicine were includ-
ed.

Patients who underwent 68Ga-DOTATATE
PET/CT imaging and those who did not meet
the age criteria were excluded from the
study.

Statistical analysis

Descriptive statistics were expressed as
mean * standard deviation for continuous
variables and as frequency (n) and percent-
age (%) for categorical variables. The Shap-
iro-Wilk test was used to assess the normality
of continuous data. For comparisons among
multiple independent groups, one-way anal-
ysis of variance was performed for normally
distributed variables, and the Kruskal-Wallis
test was used for non-normally distributed
variables. In cases where significant differ-
ences were detected in either test, post-hoc
pairwise comparisons were conducted using
Bonferroni-corrected tests. For comparisons
between two independent groups, Student’s
t-test was used for normally distributed data,
and the Mann-Whitney U test was applied
for non-normally distributed data.

Receiver operating characteristic (ROC)
curve analysis was performed to determine
optimal cut-off values, with the Youden in-
dex used to identify the optimal threshold. A
P value of < 0.05 within a 95% confidence in-
terval was considered statistically significant.
All statistical analyses were performed using
IBM SPSS Statistics software (version 30.0;
IBM Corp., Chicago, IL, USA).

Results

A total of 477 patients were included in
the study, comprising 559 adrenal lesions.
Of these lesions, 29.3% were bilateral, 24.7%
were located in the right adrenal gland, and
46.0% were located in the left adrenal gland.
The distribution of adrenal lesion patholo-
gies is summarized in Table 1. Overall, ade-
nomas accounted for 31.4% of all lesions, of
which 14% were classified as lipid-poor ad-
enomas.

A significant overall difference was also
observed among groups for the out-of-
phase/in-phase ratio. Subgroup analysis
revealed statistically significant differences
between adenomas and other benign le-
sions, primary malignancy, metastases, and
pheochromocytomas (P < 0.003). Lesion size
also differed significantly among groups.
Post-hoc analysis demonstrated adenomas
were significantly smaller than other benign
lesions, metastases, and pheochromocyto-
mas (P < 0.003). The SUVmax values showed
a significant overall difference between le-
sion groups (P < 0.003). Subgroup analysis
revealed significantly higher SUVmax values
in metastases (19.90 + 12.73) than in other

benign lesions (5.36 + 2.60), adenomas (3.60
+ 1.44), and pheochromocytomas (9.46 +
5.83). Consistently, mean SUVmax values and
lesion diameters were higher in patients with
primary malignancy and metastases than in
other lesion groups (Table 2).

The analysis specifically focused on
FDG-avid adenomas (SUVmax > 0) to refine
the differentiation between lipid-poor and
non-lipid-poor adenomas. Statistical analy-
sis revealed significant differences in PET/CT
uptake values between adenoma subtypes.
Lipid-poor adenomas exhibited significant-
ly higher metabolic activity than non-lipid-
poor adenomas. Specifically, the mean SUV-
max for lipid-poor adenomas was 4.73 + 1.78,
which was significantly higher than the 3.13
+ 1.15 observed in the non-lipid-poor group
(P =0.002). Similarly, the adrenal-to-liver SU-
Vmax ratio was significantly elevated in the
lipid-poor group (1.62 + 0.52) compared with
the non-lipid-poor group (1.19 £ 0.31) (P =
0.009) (Table 3).

Using ROC curve analysis, an optimal SU-
Vmax threshold of 5.5 was determined to
differentiate all adenomas from metastat-
ic lesions. Additionally, an adrenal-to-liver

Table 1. Distribution of adrenal lesion pathologies

Pathology n (%)
Lesions with unclear diagnosis 293 (52.5%)
Other benign lesions 28 (5.0%)
Adenoma (total) 176 (31.4%)
* Lipid-poor adenoma 25 (14%)

* Non-lipid-poor adenoma 107 (61%)

» Adenoma with indeterminate lipid content 44 (25%)
Primary malignancy 4(0.7%)
Metastasis 49 (8.8%)
Pheochromocytoma 9 (1.6%)

Table 2. Comparison of radiological measurements among maximum standardized uptake value avid lesion groups

Variable 1. Other 2. Adenoma 3. Primary 4. Metastasis 5. P Post-hoc comparison
benign (Mean + SD) malignancy (Mean + SD) Pheochromocytoma (P < 0.003)
(Mean £ SD) (Mean £ SD) (Mean %= SD)

Size (mm) 56 £48 23+13 11954 80 + 50 69 £ 45 <0.001* ;:i' ;z 1,23,

Non-contrast CT Median: 13 Median: 1 Median: 36 Median: 32 Median: 35

(HU) Min: =70 Min: —100 Min: 32 Min: 19 Min: 13 <0.001A 1-4,2-4,2-5
Max: 60 Max: 41 Max: 39 Max: 46 Max: 37

Contrast enhanced Median: 36 Median: 32 Median: 55 Median: 46 Median: 79

CT(HY) Min: 20 Min: =77 Min: 45 Min: 25 Min: 23 0.004A 2-5
Max: 81 Max: 117 Max: 64 Max: 82 Max: 105

SUVmax (Early) 5.36 + 2.60 3.60+1.44 17.20 £ 13.61 19.90 + 12.73 9.46 + 5.83 <0.001* 1-4,2-3,2-4,4-5

Out-ofphase/in- 55,054  037+020 0.94 +0.03 0.98 +0.09 0.98 +0.05 <0001%  2-1,2-3,24,2-5

phase ratio

Statistical analysis: *ANOVA test with Bonferroni correction for multiple comparisons; AKruskal-Wallis Test with Bonferroni correction for multiple comparisons. Min, minimum;
Max, maximum; CT, computed tomography; HU, Hounsfield units; SUVmax, maximum standardized uptake value; ANOVA, analysis of variance; SD, standard deviation.
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SUVmax ratio cut-off of 1.8 was identified
for the entire cohort. Subgroup analyses re-
vealed a distinct dual-threshold pattern for
differentiating metastases based on lipid
content. The optimal SUVmax cut-off was 8.4
for lipid-poor adenomas, whereas it was 5.4
for non-lipid-poor adenomas. Regarding the
ALR, the optimal thresholds were identified
as 2.6 for the lipid-poor group and 1.8 for the
non-lipid-poor group. These results indicate
that diagnostic cut-offs significantly shift de-
pending on the lesion’s lipid characteristics
(Table 4).

Discussion

Our study specifically demonstrates that
lipid-poor adenomas consistently show
higher FDG uptake than non-lipid-poor ade-
nomas. This finding indicates that lipid-poor
adenomas possess a distinct metabolic pro-

file, which may mimic malignancy on PET/
CT and thereby create a diagnostic dilem-
ma in adrenal lesion characterization. This
retrospective analysis of 559 adrenal lesions
confirms that lipid-poor adenomas (14%
of our adenoma cohort) pose the greatest
diagnostic overlap with malignant lesions.
Our findings indicate that SUVmax provides
strong diagnostic utility in differentiating
adenomas from metastatic adrenal lesions.
The identified cut-off value of 5.5 yielded
high sensitivity and specificity, suggesting
that this threshold may serve as a practical
reference point in the evaluation of indeter-
minate adrenal masses.

The increased FDG uptake observed in
lipid-poor adenomas may be attributed to
relatively higher cellular density and glucose
metabolism than in non-lipid-poor adeno-
mas. Although a lower SUVmax threshold of

Table 3. Comparison of radiological measurements among maximum standardized uptake

value in avid adenoma lesion groups

Variables Non-lipid-poor adenoma Lipid-poor-adenoma P value
(Mean = SD) (Mean £ SD)

Size (Maximum diameter, mm) 25.18 £ 14.36 18.04 +£9.97 0.007*
Median: —2 Median: 21

Non-contrast CT density (HU) Min: =101 Min: 10 <0.001A
Max: 9 Max: 41
Median: 30 Median: 52

Contrast enhanced CT density (HU) Min: —=77 Min: 5 0.002A
Max: 94 Max: 117

Chemlcal.sh|ft (Out-of-phase/in- 035+0.19 046 +0.16 0.012*

phase ratio)

SUVmax (Early) 3.13+£1.15 473+1.78 0.002*

Adrenal-to-liver ratio 1.19+£0.31 1.62+0.52 0.009*

Statistical analysis: *Student t-test; AMann-Whitney U test. Min, minimum; Max, maximum; SD, standard deviation;
CT, computed tomography; HU, Hounsfield units; SUVmax, maximum standardized uptake value.

Table 4. Comparison of SUVmax in avid adrenal lesion group and SUVmax receiver operating

characteristic analysis

Parameter Area under Cut-off Sensitivity (%) Specificity (%) P value
curve (95% Cl) value

SUVmax (Metastasisand 0.978 o 5

lipid-poor adenomas) (0.959-1) > G et <

SUVmax (metastasis 0.993

and non-lipid-poor (0.984-1) >54 95% 99% < 0.001

adenomas)

Adrenal-to-liver ratio 0.990

(Metastasis and lipid- (6 972-1) > 2.60 88% 99% < 0.001

poor adenomas) :

Adrenal-to-liver ratio 0.999

(Metastasis and non- (6 998-1.00) >1.8 99% 99% < 0.001

lipid-poor adenomas) ’ ’

SUVmax (metastasis and 0.990 o o

all adenomas) (0.978-1) s 2 £ Sl

Adrenal-to-liver ratio 0.998

(Metastasis and all (6 994-1) >1.8 99% 98% < 0.001

adenomas)

Cl, confidence interval; SUVmax, maximum standardized uptake value.

3.7 is commonly used in the literature for ma-
lignancy detection, our findings suggest that
this value lacks sufficient specificity for this
particular subgroup. Instead, we propose a
dual-threshold interpretation strategy for
differentiation from metastases. Our study
demonstrates that the optimal SUVmax cut-
off for identifying metastases was 8.4 for
non-lipid-poor lesions, compared with 5.4 for
lipid-poor lesions. This significant difference
between the two groups directly supports
our study’s hypothesis, suggesting that di-
agnostic thresholds must be tailored to the
lipid content of the lesion.*

Previous studies have reported discrimi-
nation between adrenocortical tumors ver-
sus malignant tumor SUVmax thresholds
ranging from approximately 3.1 to 4.3, and
several publications have proposed 3.7 as a
practical cut-off value due to its high sensi-
tivity, reaching up to 96%, albeit with more
limited specificity of approximately 83%.
Lower diagnostic thresholds are particular-
ly valuable in a screening context, as even
subtle increases in FDG uptake may reliably
identify lesions that warrant further diagnos-
tic work-up. With increasing unenhanced CT
attenuation of adrenal lesions, the probabil-
ity of definitive adenoma characterization
using chemical-shift MRI progressively di-
minishes. Notably, this likelihood declines to
approximately 33.3% in lesions demonstrat-
ing attenuation values > 30 HU, implying
that alternative imaging techniques may be
more appropriate beyond this cut-off. A prior
study demonstrated a statistically significant
positive correlation between SUVmax and CT
attenuation values in a cohort of 57 adrenal
adenomas. Furthermore, it has been report-
ed that increased FDG uptake may be ob-
served in both benign and malignant adre-
nal lesions. A comprehensive understanding
of the FDG uptake patterns of adrenal lesions
is therefore essential for improving diag-
nostic accuracy and refining the differential
diagnosis of adrenal masses.''”'® Our find-
ings are consistent with this literature while
further demonstrating that these thresholds
are insufficient for confidently differentiating
lipid-poor adenomas from malignant adre-
nal lesions.

From a clinical perspective, accurate char-
acterization of adrenal lesions is essential
for guiding patient management. Misclassi-
fication of benign lesions as malignant may
result in unnecessary surgery or biopsy, with
associated risks and costs, whereas failure to
identify malignant disease may delay poten-
tially life-saving treatment. Although FDG
PET/CT demonstrates high sensitivity and
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specificity in the evaluation of adrenal le-
sions, its complementary role alongside CT
and MRI should not be overlooked, particu-
larly in the characterization of lipid-poor ade-
nomas and small-sized metastatic lesions.'?

Each imaging modality has distinct
strengths and limitations. Unenhanced CT is
highly specific for non-lipid-poor adenomas
but is less effective for lipid-poor lesions. Al-
though washout CT was helpful in certain
indeterminate cases, its discriminative abil-
ity was inferior to PET-based parameters in
our cohort. In lesions with attenuation val-
ues > 10 HU, chemical-shift MRI is strongly
recommended due to its higher sensitivity
for detecting intracellular lipid, particularly
in lipid-poor adenomas.?® FDG PET/CT pro-
vides valuable metabolic information and
high sensitivity for malignancy; however, it
is susceptible to false-positive findings in lip-
id-poor adenomas and false-negative results
in certain low-grade malignancies. In cases
where diagnostic uncertainty persists, FDG
PET/CT remains a clinically valuable prob-
lem-solving tool.'>'2

In summary, lipid-poor adenomas are
metabolically more active and demonstrate
higher SUVmax values than non-lipid-poor
adenomas, creating a significant diagnostic
challenge. Accurate differentiation is opti-
mized when metabolic information from
FDG PET/CT is integrated with CT attenua-
tion values and chemical-shift MRI findings.
This multimodality imaging strategy signifi-
cantly improves diagnostic accuracy in dis-
tinguishing benign from malignant adrenal
lesions and represents the most reliable ap-
proach for managing indeterminate adrenal
lesions.

This study has several limitations. First, its
retrospective design limited the availability
of complete clinical, biochemical, and his-
topathological confirmation for all patients.
Second, not all adrenal lesions were patho-
logically confirmed, and diagnoses in some
cases relied on imaging features and fol-
low-up stability, which may have influenced
diagnostic accuracy. Third, imaging was
performed over an extended period, during
which CT, MRI, and PET/CT acquisition proto-
cols and reconstruction techniques evolved.
This long study interval introduced hetero-
geneity in PET/CT technology that may have
affected SUV measurements, despite nor-
malization strategies.

In conclusion, our results demonstrate
that lipid-poor adenomas show significant-
ly higher FDG uptake than non-lipid-poor

adenomas, frequently exceeding commonly
used PET thresholds and thereby represent-
ing a potential diagnostic pitfall. Because
lesion categorization in our study was pri-
marily based on MRI features, our findings
highlight that metabolic activity on PET/CT
may overlap between adenoma subtypes al-
ready considered indeterminate on MRI. This
overlap underscores a persistent diagnostic
dilemma in the characterization of lipid-poor
adrenal lesions.
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