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    In 19741974 Lewinsky and colleagues
described as a "veryvery rare rare" condition the

presence of
clinicallyclinically  silentsilent  adrenocorticaladrenocortical  tumorstumors

in 178 patients.
DuringDuring the  the lastlast 25-30  25-30 yearsyears, the, the

widespreadwidespread  applicationapplication of  of noninvasivenoninvasive
imagingimaging  techniquestechniques

hashas  ledled  toto  anan  increasedincreased detection detection of of
thesethese  incidentalincidental  adrenaladrenal  massesmasses.
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Ematomi edEmatomi ed
EmorragieEmorragie

MetastasiMetastasi
Polmone
Mammella
Ovaio
Fegato
Melanoma
Linfoma

PseudoPseudo Masse  Masse SurrenalicheSurrenaliche
Stomaco
Pancreas
Rene
Fegato
Linfonodi
Lesioni Vascolari
Artefatti

MidollareMidollare
FeocromocitomaFeocromocitoma
Ganglioneuroma
Ganglio-Neuroblastoma
Neuroblastoma
Carcinoma

CorticaleCorticale
AdenomaAdenoma
• Non Funzionante
• Steroido Produttore
• Aldosterono Prod.
Iperplasia NodulareIperplasia Nodulare
Carcinoma

Mielolipoma ,Xantoma
Lipoma ,Teratoma
Linfoma , Amartoma
Emangioma
Angiomiolipoma

The The spectrumspectrum of  of adrenaladrenal  incidentalomaincidentaloma

Modificata da : M. Modificata da : M. TerzoloTerzolo  etet al. al.
 Best  Best PracticePractice &  & ResearchResearch  ClinicalClinical  EndocrinologyEndocrinology &  & MetabolismMetabolism 23 (2009) 233 23 (2009) 233––243243



AdenomAdenom
ii

 69% Non 
funzionanti

 25%
Cortisolo

 6% 
Aldosterone

AmAm J  J RoentgenolRoentgenol. .   2008;190(5):1163-11682008;190(5):1163-1168
1.049Total

128  12%Presumed benign by
imaging
or clinical stability

1    0.1%Adrenal cortical
neoplasm,
unknown malignant
potential

1    0.1%Macronodular
hyperplasia

3     0.3%Pheochromocytoma
13     1%Cyst
47     4%Hematoma
68     6%Myelolipoma

788     75 %Adenoma

No. (%)
of Lesions

Diagnosis

From the results of the Study Group of the Italian Society 
of Endocrinology on Adrenal Incidentaloma  JCEM -2000

0.3%

75%
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Anamnesi / Esame Clinico

Prima Valutazione Prima Valutazione OrmonoOrmono - Funzionale - Funzionale :
• Overnigth DMX 1mg Test
• Catecolamine Urinarie
• Aldosterone/Renina Ratio
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FunzionanteFunzionante Non FunzionanteNon Funzionante

Completamento Diagnostico
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a 12 Mesi
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VALUTAZIONE FUNZIONALEVALUTAZIONE FUNZIONALE

 69% Non 
funzionanti

 25%
Cortisolo

 6% 
Aldosterone

11% FEOCROMOCITOMI11% FEOCROMOCITOMI
52 % ADENOMI di cui :52 % ADENOMI di cui : 

Cortisolemia e ACTH basali
Cortisolo libero urinario
Overnight 1-mg DMX test

S. di Cushing o
S. di Cushing “silente”

DHEAs ,17OH P ,
Testosterone ,17 BE2

Potassiemia
Ratio Renina / Aldosterone

Iperaldosteronismo
Primario

Catecolamine urinarie
Metanefrine plasmaticheFeocromocitoma

  Tests   Tests BiochimiciBiochimiciDiagnosiDiagnosi

StepStep III:  III: reevaluationreevaluation
1.1. repeatrepeat screening  screening teststests after 1  after 1 yearsyears in  in patientspatients  withwith a  a tumortumor  sizesize of > 3 cm of > 3 cm

StepStep II: II:
1.1. confirmatory test (only if the corresponding test results are abnormal)confirmatory test (only if the corresponding test results are abnormal)
2.2. high-dose dexamethasone (8 mg) high-dose dexamethasone (8 mg) suppressionsuppression test. test.

IfIf  pathologicpathologic::
CRH test, CRH test, analysisanalysis of  of diurnaldiurnal  cortisolcortisol  secretionsecretion, 24 h , 24 h cortisolcortisol  excretionexcretion

3.3. Fludrocortisone suppression test or saline infusion test, orthostasis test with measurement of aldosteroneFludrocortisone suppression test or saline infusion test, orthostasis test with measurement of aldosterone
and PRA, 24-h excretion of aldosterone metabolites (i.e. 18-glucuronide aldosterone).and PRA, 24-h excretion of aldosterone metabolites (i.e. 18-glucuronide aldosterone).
In selected cases bilateral adrenal vein In selected cases bilateral adrenal vein catheterizationcatheterization  withwith  determinationdetermination of  of aldosteronealdosterone and  and cortisolcortisol



CharacteristicsCharacteristics and  and baselinebaseline  measuresmeasures of NFA  of NFA subjectssubjects  adjustedadjusted  toto the the
developmentdevelopment of  of sCSsCS  duringduring  followfollow up ( 2-6  up ( 2-6 yearsyears ). ).

Non Funzionanti 
“Stabili”
112/120112/120

Non Funzionanti
 Cushing Sub.

8/1208/120

J. J. EndocrinolEndocrinol. . InvestInvest. First . First publishedpublished  aheadahead of  of printprint  JuneJune 18,  18, 20092009    asas DOI: 10.3275/6377 DOI: 10.3275/6377
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SizeSize and and
shape ofshape of
the the incidentalomaincidentaloma

A A reviewreview of 1300  of 1300 A IA I  reportedreported in in
non-surgicalnon-surgical  seriesseries over the over the
lastlast decade  decade showedshowed  thatthat
–– 2% of 2% of massesmasses    << 4 cm, 4 cm,
–– 6% between 4 and 6 cm6% between 4 and 6 cm
–– 25% > 6 cm in 25% > 6 cm in sizesize
were adrenal carcinomaswere adrenal carcinomas
Herrera MF, Grant CS, Herrera MF, Grant CS, vanvan  HeerdenHeerden JA,  JA, etet al al....
Incidentally discovered adrenal tumours: Incidentally discovered adrenal tumours: anan  institutionalinstitutional
perspectiveperspective. . SurgerySurgery 1991; 1991;110110:1014:1014––2121

Tumore Primitivo

Adenoma

4 6

Adrenal AdenomaAdrenal Adenoma
Last Updated: January 14, 2002 Last Updated: January 14, 2002 

...a ...a cutoffcutoff of 4 cm of 4 cm  comes from a
retrospective, multicenter survey of 1096
patients with an adrenal incidentaloma, in
which this cutoff value had 93 percenthad 93 percent
sensitivity for distinguishing betweensensitivity for distinguishing between
benign and malignant benign and malignant tumorstumors......
ManteroMantero, F, , F, TerzoloTerzolo, M, , M, ArnaldiArnaldi, G, , G, etet  al.al.    A survey on adrenal A survey on adrenal incidentalomaincidentaloma in Italy. in Italy.
Study Group on Adrenal Study Group on Adrenal TumorsTumors of the Italian Society of Endocrinology. of the Italian Society of Endocrinology.
J J ClinClin  EndocrinolEndocrinol  MetabMetab  20002000; 85:637.; 85:637.



HoweverHowever, , therethere are are
severalseveral  limitationslimitations in in
consideringconsidering  sizesize of of
the A I the A I asas the sole the sole
criterioncriterion in  in makingmaking
managementmanagement
decisionsdecisions

A A sizesize cut-off of 4 cm  cut-off of 4 cm hashas a  a lowlow  specificityspecificity
forfor the  the diagnosisdiagnosis of  of anan  adrenaladrenal
carcinomacarcinoma, , asas, , whilewhile
–– 90% of the 90% of the primaryprimary  adrenaladrenal

cancerscancers are > 4 cm in  are > 4 cm in sizesize at the at the
time of time of theirtheir detection detection,,

–– onlyonly 25% of AI < 4 cm in  25% of AI < 4 cm in sizesize are are
malignantmalignant..

•• In addition, size In addition, size underestimation on aunderestimation on a
CT scanCT scan  hashas  beenbeen  reportedreported  toto  rangerange
fromfrom 20  20 toto 47% of  47% of casescases..

•• ItIt is also an important consideration is also an important consideration
that if an adrenal carcinoma isthat if an adrenal carcinoma is
detected early when it detected early when it isis  smallersmaller, the, the
patientpatient  hashas a  a greatergreater chance of  chance of beingbeing
curedcured..

•• In In viewview of  of thesethese  limitationslimitations, , otherother
imagingimaging  characteristicscharacteristics  havehave  toto  bebe
consideredconsidered in  in riskrisk  assessmentassessment of A I, of A I,
althoughalthough  allall  lesionslesions > 6 cm in  > 6 cm in sizesize
shouldshould  bebe  removedremoved..



Nel Caso si decida per lNel Caso si decida per l’’Attendismo Attendismo ““ArmatoArmato””
occorre ricordare occorre ricordare peropero’’......
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RadiologicalRadiological  characteristicscharacteristics of the  of the followfollow up  up groupgroup
adjustedadjusted  toto the  the initialinitial  clinicalclinical  diagnosisdiagnosis

J. J. EndocrinolEndocrinol. . InvestInvest. First . First publishedpublished  aheadahead of  of printprint  JuneJune 18,  18, 20092009    asas DOI: 10.3275/6377 DOI: 10.3275/6377
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o
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SizeSize and and
shape ofshape of
the the incidentalomaincidentaloma

AdrenalAdrenal  adenomasadenomas are are
–– homogenous homogenous and haveand have
–– a more well-defined a more well-defined marginmargin in in

comparisoncomparison  withwith  malignantmalignant
lesionslesions, , whichwhich  havehave  anan  irregularirregular
outlineoutline..

–– ChangesChanges of  of calcificationcalcification,,
necrosisnecrosis and  and haemorrhagehaemorrhage are are
rarelyrarely  seenseen in  in benignbenign  adrenaladrenal
tumourstumours..

In In viewview of  of largelarge  overlapoverlap,,
none of none of thesethese  featuresfeatures  isis
sufficientlysufficiently  discriminatorydiscriminatory  toto
bebe  usefuluseful in  in excludingexcluding
malignancymalignancy

AdrenocorticalAdrenocortical  carcinomascarcinomas::
heterogeneous heterogeneous 
higher intensity on higher intensity on unenhancedunenhanced CT CT
may have calcificationsmay have calcifications

AdrenocorticalAdrenocortical adenoma adenoma
round or oval round or oval lesionslesions
smaller than 3 cm and smaller than 3 cm and withwith
a density of less thana density of less than
10 10 HounsfieldHounsfield  unitsunits

PheochromocytomaPheochromocytoma
the the characteristiccharacteristic hyperintensehyperintense  
signalsignal on T2-weighted  on T2-weighted imageimage

LargeLarge  cystcyst MyelolipomaMyelolipoma



AttenuationAttenuation
valuevalue

AttenuationAttenuation  valuevalue of  of anan  adrenaladrenal  lesionlesion
on on anan  unenhancedunenhanced CT  CT scanscan  isis
measuredmeasured  asas  HounsfieldHounsfield  unitsunits (HU) (HU)
and and isis a  a reflectionreflection of  of itsits
intracytoplasmicintracytoplasmic  fatfat  contentcontent  whichwhich
hashas a  a lowlow  attenuationattenuation  valuevalue..

  Benign adenomas usually have a higher amount of fatBenign adenomas usually have a higher amount of fat
and therefore a lower attenuation value as comparedand therefore a lower attenuation value as compared
with adrenal carcinomas which are lipid-poor.with adrenal carcinomas which are lipid-poor.

The sensitivity and specificity for
1010 and 2020 HUHU cutoff values to
differentiate adenomas/hyperplasias
from non adenomas were
40.5 and 100% and
58.2 and 96.9%,respectively

Raw data scattergram plots size (in centimeters) versus CT attenuation
coefficients,in Hounsfield units for benign ( 0 ) and malignant  adrenal lesions.
For clarity of illustration, malignant lesions appear below the abscissa.

0 Benign
   Carcinoma

All masses with H values of less than 1 8 were adenomas.  Curve for unenhanced CT attenuation is higher and to left of other two, Indicating larger
area under curve and  greater ability to differentiate adenomas from non adenomas.

Lee MJ, Hahn PF, Papanicolaou N, et al..
Benign and malignant adrenal masses: CT
distinction with attenuation coefficients, size,
and observer analysis.
Radiology 1991 179:415–18
Korobkin M, Brodeur FJ, Yutzy GG, et al..
Differentiation of adrenal adenomas from
nonadenomas using CT attenuation values.
Am J Roentgenol 1996;166:531–6
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Scintigrafia Scintigrafia SurrenalicaSurrenalica

•• A "A "discordantdiscordant" " scintigraphicscintigraphic pattern,  pattern, i.ei.e., ., demonstratingdemonstrating  decreaseddecreased or  or absentabsent
radiocholesterolradiocholesterol  uptakeuptake  byby the  the affectedaffected  adrenaladrenal  glandgland, , isis  compatiblecompatible  withwith  malignancymalignancy
((primaryprimary and  and secondarysecondary) and ) and otherother  non-functioningnon-functioning  space-occupyingspace-occupying  or or destructivedestructive
adrenaladrenal  lesionslesions..

•  Conversely, Conversely, unilateral adrenal visualizationunilateral adrenal visualization with  with virtual absence of the contralateralvirtual absence of the contralateral
glandgland constitutes a " constitutes a "concordantconcordant" pattern almost typical of " pattern almost typical of cortical benign adenomacortical benign adenoma..

•• NonethelessNonetheless, well-differentiated carcinomas with radiotracer , well-differentiated carcinomas with radiotracer uptakeuptake  havehave  sometimessometimes
beenbeen  describeddescribed..

BrazBraz J Med  J Med BiolBiol  ResRes, October , October 20002000, Volume 33(10) 1177-1189, Volume 33(10) 1177-1189



Positron-emissionPositron-emission
tomographytomography  withwith
1818  F-fluorodeoxyglucoseF-fluorodeoxyglucose

ThisThis  formform of  of scanningscanning  isis  highlyhighly
sensitive in sensitive in detectingdetecting  metastaticmetastatic
malignantmalignant  lesionslesions and  and isis  usedused  forfor
patientspatients  whowho  havehave a  a knownknown  primaryprimary
cancercancer..

HoweverHowever, it has a limited use in the, it has a limited use in the
context of an adrenal incidentalomacontext of an adrenal incidentaloma
identified in a patient without aidentified in a patient without a
known malignancy.known malignancy.

ItIt is also  is also expensiveexpensive . .
Yun M, Kim W, Alnafisi N, Lacorte L, et al.. 18F-FDG PET in Characterizing
Adrenal Lesions Detected on CT or MRI J Nucl Med 2001;42:1795–9

Coronal view of FDG PET shows intense FDG
uptake in large primary cancer of left upper
lung. Lesion in right adrenal gland (arrow)
shows significantly higher FDG uptake than that
of liver and was confirmed as metastasis from
lung cancer by surgery.

Coronal view of FDG PET shows small,
round focus with FDG uptake equal to or
slightly higher than liver in right adrenal
gland (arrow). Patient has history of
neuroendocrine tumor in right upper
lobe of lung. Lesion in adrenal gland
underwent surgery and was proven to be
metastatic cancer with neuroendocrine
differentiation.

Patient with history of medullary thyroid
cancer. Coronal view of FDG PET shows
focal area with FDG uptake less than that of
liver in left adrenal gland (arrow). Lesion
measured 3.5 cm on CT scan and did not
change for 15 mo on follow-up.
MRI showed findings that are diagnostic
of benign adenoma
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ESPLORAZIONE ORMONALEESPLORAZIONE ORMONALE

CatecolamineCatecolamine urinarieurinarie

Test di soppressione con 1 mg di DMXTest di soppressione con 1 mg di DMX

KK++ e ratio ALD/PRAe ratio ALD/PRA

NON SECERNENTE CUSHINGCUSHING

SUBCLINICOSUBCLINICO

CON IPERFUNZIONECON IPERFUNZIONE

CHIRURGIADIAGNOSTICA per 

IMMAGINI

MALIGNITA’ SOSPETTAMALIGNITA’ SOSPETTA

DIMENSIONI I.S.

< 4 cm< 4 cm > 6 cm> 6 cm4-6 cm

FOLLOW UPFOLLOW UP

•TC o RM ogni 6 m. x 2   volte 

poi ogni 12 m.

•TEST LABORATORISTICI

ogni 12 m. per i 4 anni 

successivi alla diagnosi

• RICERCA di PRIMITIVITA’

EXTRASURRENALICA

• CONSIDERARE FNA

CHIRURGIACHIRURGIA

???

SISI

NO

?


