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Fig. 1. Left adrenocortical oncocytoma in a 43-year-old man.

¢ A. Axial non-enhanced CT scan (A) shows a 2.3x 2.0 cm size
mass with isointense attenuation to the spleen in left adrenal
gland and contrast-enhanced CT scan (B) shows homogeneous
gl contrast enhancement.

B. Coronal and axial *F-FDG PET scan shows intense FDG up-
| take on left adrenal mass (SUV 17.3).

=48 C. Low power microscopic findings (A, B) show relatively well
k defined homogenous lesion composed of abundant eosinophilic
" cells (A H&E, x 40, B: H & E, x 400). Ultrastructual findings
(C, D) by electronic microscope show multiple compact and de-
generated mitochondria with lamellated membranous bodiesc:
¢ % 4000, d: x 10000).
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Fig. 2. Left adrenal mass in a 70-year-old female with a history of breast cancer.

A. Axial contrast-enhanced CT scan shows a 2.0% 1.5 cm size mass on left adrenal gland (a).

One year later, follow-up axial contrast-enhanced CT scan shows no interval change of mass on left adrenal gland (b).
B. Axial *F-FDG PET scan shows increased FDG uptake on left adrenal mass (SUV 2.4).

i B
Fig. 3. Right adrenal mass in a 70-year-old female with a history of colon cancer. This patient was not followed up.

A. Axial non-enhanced CT scan shows a 2.3x 1.3 cm size mass on right adrenal gland. This mass had an attenuation value of 5.3
H.U.

B. Axial ®*F-FDG PET scan shows increased FDG uptake on right adrenal mass (SUV 3.3).
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, Table 2. Summary of "F-FDG PET Findings
(Hounsfield Unit [HU]) 10 Posiive* N egatli‘ée*
HU , 73% e =8 =13
96% @. Malignant™ (n = 17)
Surgery 1
cT CT follow-up 3 7
cT , Others 3 4
(capillary blush) (wash—outy ~ Benign'(n=3)
Surgery 1
Others 2
3. , CT
* BF-FDG uptake of the adrenal mass was greater than or equal to
(C)X that of the liver
MR CT T8R.FDG uptake of the adrenal mass was lesser than that of the
liver
MR ¥ Patient with proven primary malignancy.
® Patient with incidentaloma.
Table 1. Summary of Patients
No  Sex Age Medical History Site Size PET Confirm
1 F 70 Breast Cancer Left 2.0x 1.5cm Positive * No change?
2 F 50 Breast Cancer Left 2.1x 1.4cm Negative' No change
3 F 37 Breast Cancer Left 1.2x 0.8 cm Positive No change
4 F 56 Breast Cancer Left 0.7x 0.7 cm Negative No change
5 F 59 Breast Cancer Left 1.8x 1.3cm Negative Loss®
6 F 52 Breast Cancer Right 0.9x 0.9cm Negative No change
7 F 47 Breast Cancer Left 2.1x 1.5cm Negative No change
8 M 77 Colon Cancer Left 2.0x 0.8 cm Positive Loss
9 M 77 Colon Cancer Left 1.6x 1.6cm Negative No change
10 F 70 Colon Cancer Right 2.3x 1.3cm Positive Loss
11 F 72 Lung Cancer Right 1.6x 1.2 cm Negative Loss
Left 1.7x 0.9 cm Negative
12 F 65 Lung Cancer Left 1.4x 1.1cm Negative No change
13 F 76 Lung Cancer Left 0.7%x 0.6 cm Negative Loss
14 M 42 Malignant thymoma Left 2.3%x 2.2cm Positive No change
15 M 45 Malignant thymoma Left 2.7%x 1.3cm Negative No change
16 F 69 Hepatocellular carcinoma Left 1.8x 1.3cm Positive Adrenocortical oncocytoma
17 F 39 Thyroid Cancer Left 1.9x 1.3cm Positive Loss
18 M 43 Incidentaloma Left 2.3x 2.0cm Positive Adrenocortical oncocytoma
19 M 49 Incidentaloma Left 2.2x 1.5cm Negative Loss
20 F 76 Cushing syndrome Right 3.6x 3.0cm Negative Loss

* 8F-FDG uptake of the adrenal mass was greater than or equal to that of the liver
" 8F-FDG uptake of the adrenal mass was lesser than that of the liver.

* No change of lesion size was noted on follow-up imaging study.

¥ Loss of follow-up, but characteristic benign lesion in CT or MRL
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Table 3. False Positive Rate of Published *F-FDG PET Studies on FDG—
Patients with Primary Malignancy and Adrenal Lesions PET CT MR
Study Number of Patients  False Positive Rate )
Yun et al.(17) 41 6% 2 ; FDG-PET
Gupta et al.(19) 30 8 %
Kumal et al.(5) 94 10 %
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Fig. 4. A. Scatter plot of maximal SUVs of all adrenal masses.

B. Scatter plot of mean SUVs of all adrenal masses.

Positive defined as *F-FDG uptake of the adrenal mass was greater than or equal to that of the liver. Negative defined as “F-FDG
uptake of the adrenal mass was lesser than that of the liver.

— 361 —



—_

:CT MR
CT FDG-PET
) CT MR
FDG-PET
, FDG-PET
FDG—-PET
,CT MR
FDG—-PET
O oo0:m0

. Hedeland H, Ostberg G, Hokfelt B. On the prevalence of adreno-

cortical adenomas in an autopsy material in relation to hyperten-
sion and diabetes. Acta Med Scand 1968;184:211-214

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

Incidentally discovered adrenal masses. Endocr Rev 1995;16:460-
484

. Dunnick NR, Korobkin M, Francis I. Adrenal radiology: distin-

guishing benign from malignant adrenal masses. AJR Am J
Roentegenol 1996;167:861-867

. Krebs TL, Wagner BJ. MR Imaging of the adrenal gland: radiolog-

ic-pathologic correlation. Radiographics 1998;18:1425-1440

. Kumar R, Xiu Y, Yu JO, Takalkar A, El-Haddad G, Potenta S, et al.

18F-FDG PET in evaluation of adrenal lesions in patients with lung
cancer. | Nucl Med 2004;45:2058-2062

. Abrams HL, Spiro R, Goldstein N. Metastases in carcinoma: analy-

sis of 1000 autopsied cases. Cancer 1950;3:74-85

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

- 362 —

“F_FDG PET

. Korobkin M, Brodeur F], Yutzy GG, Francis IR, Quint LE,

Dunnick NR, et al. Differentiation of adrenal adenomas from non-
adenomas using CT attenuation values. AJR Am ] Roentgenol
1996;166:531-536

. Boland GW, Hahn PF, Pena C, Mueller PR. Adrenal masses: char-

acterization with delayed contrast-enhanced CT. Radiology
1997;202:693-696

. Oliver TW ]Jr, Bernardino ME, Miller JI, Mansour K, Greene D,

Davis WA. Isolated adrenal masses in nonsmall-cell bronchogenic
carcinoma. Radiology 1984;153:217-218

Mitchell DG, Crovello M, Matteucci T. Petersen RO, Miettinen
MM. Benign adrenocortical masses: diagnosis with chemical shift
MR imaging. Radiology 1992;185:345-351

Seo IS, Henley JD, Min KW. Peculiar cytoplasmic inclusions in on-
cocytic adrenal cortical tumors: an electron microscopic observa-
tion. Ultrastruct Pathol 2002;26:229-235

Erlandson RA, Reuter VE. Oncocytic adrenal cortical adenoma.
Ultrastruct Pathol 1991;15:539-547

Lin BT, Bonsib SM, Mierau GW, Weiss LM, Medeiros L]J.
Oncocytic adrenocortical neoplasms: a report of seven cases and
review of the literature. Am J Surg Pathol 1998;22:603-614

Bisceglia M, Ludovico O, Di Mattia A, Ben-Dor D, Sandbank ]J,
Pasquinelli G, et al. Adrenocortical oncocytic tumors: report of 10
cases and review of the literature. Int | Surg Pathol 2004;12:231-243
Hoang MP, Ayala AG, Albores-Saavedra ]. Oncocytic adrenocorti-
cal carcinoma: a morphologic, immunohistochemical and ultra-
structural study of four cases. Mod Pathol 2002;15:973-978

Blake MA, McKernan M, Setty B, Fischman AJ, Mueller PR. Renal
oncocytoma displaying intense activity on 18F-FDG PET. AJR Am
J Roentgenol 2006;186:269-270

Yun M, Kim W, Alnafisi N, Lacorte L, Jang S, Alavi A. 18F-FDG
PET in characterizing adrenal lesions detected on CT or MRI. |
Nucl Med 2001;42:1795-1799

Metser U, Miller E, Lerman H, Lievshitz G, Avital S, Even-Sapir E.
18F-FDG PET/CT in the evaluation of adrenal masses. | Nucl Med
2006;47:32-37

Gupta NC, Graeber GM, Tamim W], Rogers ]S, Irisari L, Bishop
HA. Clinical utility of PET-FDG imaging in differentiation of be-
nign from malignant adrenal masses in lung cancer. Clin Lung
Cancer 2001;3:59-64



2007;57:357-363

J Korean Radiol Soc 2007;57:357 - 363
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Evaluation of Adrenal Masses Detected on CT or MR!
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Purpose: To reassess the usefulness of *F-FDG PET in the differential diagnosis of benign and malignant tu-
mors from adrenal masses detected on CT or MR.

Materials and Methods: A retrospective analysis was performed on 20 patients (n = 21), on whom PET scans
were obtained with characteristically benign CT (n = 21) and MR (n = 2) findings. Seventeen patients had a
proven primary malignancy and three patients had adrenal incidentalomas. PET findings were interpreted as
positive if the ®F-FDG uptake of the adrenal mass was greater than or equal to that of the liver. Each adrenal
mass was characterized by its size and standardized uptake value (SUV). For statistical analysis, the t-test was
used to analyze results for size and SUV.

Results: PET findings were positive for eight adrenal masses; two masses were pathologically proven as
adrenocortical oncocytomas. The false positive rate was 38% in all patients and 41% in patients with a malig-
nancy.

Conclusion: ®F-FDG PET was useful in evaluating the primary lesions as well as metastases, but a high false
positive rate in patients with a primary malignancy should be considered in the diagnosis of metastasis to the
adrenal gland.
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