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The widespread use of cross-sectional imaging modalities, such as computed tomogra-
phy (CT) and magnetic resonance imaging (MRI), in the evaluation of abdominal disorders
has significantly increased the number of incidentally detected adrenal abnormalities,
particularly adrenal masses [1]. In this clinical scenario, the main goal is the differential
diagnosis between benign and malignant lesions in order to select the most appropriate
management option (e.g., follow-up or further investigations) for each patient. Alongside
imaging, clinical and laboratory assessments of adrenal function allow for the classification
of adrenal tumors as hypersecreting and, thus, for diagnosing specific disorders [2]. Con-
versely, an adrenal mass may not be associated with abnormal hormone hypersecretion
or it may produce nonfunctional agents, being classified as non-hypersecreting. In these
patients, tumor characterization is fundamental, and imaging plays a crucial role [3]. CT
and MRI provide detailed anatomic features of adrenal masses and may also demonstrate
presumptive imaging criteria for tissue characterization. Furthermore, using specific ra-
diopharmaceuticals’ different nuclear imaging techniques can offer additional functional
evaluation for problem solving and differential diagnoses of adrenal masses indeterminate
through CT and MRI.

In a review recently published in Cancers, Barat et al. [4] comprehensively illustrate the
role of different imaging modalities in the characterization of adrenal masses, presenting
the principles and techniques behind conventional imaging assessment as well as the
potential added value of novel quantitative approaches. Interestingly, they remind us
of how quantitative approaches are already a meaningful component of the radiological
routine [5]. Two main examples are the assessment of interval growth through maximum
diameter measurement on baseline and follow-up imaging in addition to the calculation
of the mean attenuation value by using regions of interest through CT. Indeed, a growth
rate of >5 mm per year is suspicious for malignancy, while Hounsfield units allow for the
quantitative confirmation of the presence of microscopic fat within adrenal masses, which
is sufficient for accurately identifying lipid-rich adenomas. On the other hand, chemical
shift MRIs could also provide quantitative data, but without an additional benefit in terms
of diagnostic accuracy over the less time-consuming visual assessment of this sequence [6].
Of note, adrenal adenomas with poor fat contents can also be correctly diagnosed with a
quantitative approach; however, this requires the administration of contrast agents and
a dedicated imaging protocol to compute the wash-out (this can be done through either
CT or MRI) [7]. Despite all of these possibilities, a relatively low percentage of all adrenal
masses still remains indeterminate at cross-sectional imaging.

The new kid on the adrenal quantitative imaging block is radiomics, and the authors
have concisely but wisely introduced readers to this vast topic, summarizing the existing
evidence while underlining current challenges [8]. The promise of radiomics is to discover
new quantitative imaging biomarkers and integrate them in decision support tools (often
powered by artificial intelligence) to aid radiologists in challenging diagnostic classifica-
tions [9]. The theory behind it is sound: microscopic heterogeneity in medical images
relates to biological tumor heterogeneity, and might therefore deliver insights for tissue
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characterization [10]. Nevertheless, beyond hopes and hype, it is important to remember
that the quality of studies on the applications of radiomics to adrenal imaging is hetero-
geneous and overall lower than desirable [11]. Radiomics is an undoubtably complex
multistep technique, often paired with other complicated tools, such as machine learning
and artificial intelligence, which means that several challenges need to be properly faced in
order to deliver reliable results [12]. For instance, high-quality datasets are necessary to
avoid the “garbage in garbage out” issue, rigorous handling of data is required to minimize
the risk of data leakage during modeling, and an added benefit of radiomics over less
complex and already-available techniques should be demonstrated. Overall, the greatest
concern is in regard to the so-called reproducibility crisis, with uncertainty clouding the
generalizability and clinical applicability of experimental evidence [13]; it remains to be
seen whether radiomics-based solutions for adrenal mass characterization will eventually
become available for radiologists in clinical practice.

In conclusion, and going back to the question in the title, it appears that some quanti-
tative imaging approaches are already an established reality for adrenal mass character-
ization, while others can only be considered a possibility at present. Both are illustrated
with startling clarity and succinctness in the review article by Barat and colleagues [4], a
must-read for radiologists and physicians with a keen interest in adrenal imaging.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Kebebew, E. Adrenal Incidentaloma. N. Engl. J. Med. 2021, 384, 1542–1551. [CrossRef] [PubMed]
2. Fassnacht, M.; Arlt, W.; Bancos, I.; Dralle, H.; Newell-Price, J.; Sahdev, A.; Tabarin, A.; Terzolo, M.; Tsagarakis, S.; Dekkers, O.M.

Management of adrenal incidentalomas: European Society of Endocrinology Clinical Practice Guideline in collaboration with the
European Network for the Study of Adrenal Tumors. Eur. J. Endocrinol. 2016, 175, G1–G34. [CrossRef] [PubMed]

3. Sahdev, A.; Willatt, J.; Francis, I.R.; Reznek, R.H. The indeterminate adrenal lesion. Cancer Imaging 2010, 10, 102–113. [CrossRef]
[PubMed]

4. Barat, M.; Cottereau, A.-S.; Gaujoux, S.; Tenenbaum, F.; Sibony, M.; Bertherat, J.; Libé, R.; Gaillard, M.; Jouinot, A.; Assié, G.; et al.
Adrenal Mass Characterization in the Era of Quantitative Imaging: State of the Art. Cancers 2022, 14, 569. [CrossRef] [PubMed]

5. Albano, D.; Agnello, F.; Midiri, F.; Pecoraro, G.; Bruno, A.; Alongi, P.; Toia, P.; Di Buono, G.; Agrusa, A.; Sconfienza, L.M.; et al.
Imaging features of adrenal masses. Insights Imaging 2019, 10, 1. [CrossRef] [PubMed]

6. Platzek, I.; Sieron, D.; Plodeck, V.; Borkowetz, A.; Laniado, M.; Hoffmann, R.-T. Chemical shift imaging for evaluation of adrenal
masses: A systematic review and meta-analysis. Eur. Radiol. 2019, 29, 806–817. [CrossRef] [PubMed]

7. Romeo, V.; Maurea, S.; Guarino, S.; Mainenti, P.P.; Liuzzi, R.; Petretta, M.; Cozzolino, I.; Klain, M.; Brunetti, A. The role of dynamic
post-contrast T1-w MRI sequence to characterize lipid-rich and lipid-poor adrenal adenomas in comparison to non-adenoma
lesions: Preliminary results. Abdom. Radiol. 2018, 43, 2119–2129. [CrossRef] [PubMed]

8. Stanzione, A.; Cuocolo, R.; Ugga, L.; Verde, F.; Romeo, V.; Brunetti, A.; Maurea, S. Oncologic Imaging and Radiomics: A
Walkthrough Review of Methodological Challenges. Cancers 2022, 14, 4871. [CrossRef] [PubMed]

9. van Timmeren, J.E.; Cester, D.; Tanadini-Lang, S.; Alkadhi, H.; Baessler, B. Radiomics in medical imaging—“how-to” guide and
critical reflection. Insights Imaging 2020, 11, 91. [CrossRef] [PubMed]

10. Lambin, P.; Leijenaar, R.T.H.; Deist, T.M.; Peerlings, J.; de Jong, E.E.C.; van Timmeren, J.; Sanduleanu, S.; Larue, R.T.H.M.; Even,
A.J.G.; Jochems, A.; et al. Radiomics: The bridge between medical imaging and personalized medicine. Nat. Rev. Clin. Oncol.
2017, 14, 749–762. [CrossRef] [PubMed]

11. Stanzione, A.; Galatola, R.; Cuocolo, R.; Romeo, V.; Verde, F.; Mainenti, P.P.; Brunetti, A.; Maurea, S. Radiomics in Cross-Sectional
Adrenal Imaging: A Systematic Review and Quality Assessment Study. Diagnostics 2022, 12, 578. [CrossRef] [PubMed]

12. Koçak, B.; Cuocolo, R.; dos Santos, D.P.; Stanzione, A.; Ugga, L. Must-have Qualities of Clinical Research on Artificial Intelligence
and Machine Learning. Balkan Med. J. 2022. [CrossRef] [PubMed]

13. Pinto dos Santos, D.; Dietzel, M.; Baessler, B. A decade of radiomics research: Are images really data or just patterns in the noise?
Eur. Radiol. 2021, 31, 1–4. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

http://doi.org/10.1056/NEJMcp2031112
http://www.ncbi.nlm.nih.gov/pubmed/33882207
http://doi.org/10.1530/EJE-16-0467
http://www.ncbi.nlm.nih.gov/pubmed/27390021
http://doi.org/10.1102/1470-7330.2010.0012
http://www.ncbi.nlm.nih.gov/pubmed/20299300
http://doi.org/10.3390/cancers14030569
http://www.ncbi.nlm.nih.gov/pubmed/35158836
http://doi.org/10.1186/s13244-019-0688-8
http://www.ncbi.nlm.nih.gov/pubmed/30684056
http://doi.org/10.1007/s00330-018-5626-5
http://www.ncbi.nlm.nih.gov/pubmed/30014203
http://doi.org/10.1007/s00261-017-1429-4
http://www.ncbi.nlm.nih.gov/pubmed/29214448
http://doi.org/10.3390/cancers14194871
http://www.ncbi.nlm.nih.gov/pubmed/36230793
http://doi.org/10.1186/s13244-020-00887-2
http://www.ncbi.nlm.nih.gov/pubmed/32785796
http://doi.org/10.1038/nrclinonc.2017.141
http://www.ncbi.nlm.nih.gov/pubmed/28975929
http://doi.org/10.3390/diagnostics12030578
http://www.ncbi.nlm.nih.gov/pubmed/35328133
http://doi.org/10.4274/balkanmedj.galenos.2022.2022-11-51
http://www.ncbi.nlm.nih.gov/pubmed/36578657
http://doi.org/10.1007/s00330-020-07108-w
http://www.ncbi.nlm.nih.gov/pubmed/32767103

	References

