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Usefulness of F-18 FDG PET/CT in Adrenal Incidentaloma: Differential
Diagnosis of Adrenal Metastasis in Oncologic Patients

Hong Je Lee, MD, Bong Il Song, MD., Sung-Min Kang, M.D., Shin Young Jeong, MD,, Ji-Hyoung Seo, MD,
Sang-Woo lee, MD., Jeongsoo Yoo, Ph.D., Byeong-Cheol Ahn, MD., and Jaetae Lee, MD.
Department of Nuclear Medicine, Kyungpook National University School of Medicine, Daegu, Korea

Purpose: We have evaluated characteristics of adrenal masses incidentally observed in nonenhanced F-18 FDG
PET/CT of the oncologic patients and the diagnostic ability of F-18 FDG PET/CT to differentiate malignant from
benign adrenal masses. Materials and Methods: Between Mar 2005 and Aug 2008, 75 oncologic patients {46 men,
29 women; mean age, 60.8110.2 years: range, 35-87 vears) with 89 adrenal masses incidentally found in PET/CT were
enrolled in this study. For quantitative analysis, size (cm), Hounsfield unit (HUl, maximum standardized uptake value
(SUVmax), SUVratio of all 89 adrenal masses were measured. SUVmax of the adrenal mass divided by SUVliver, which
is SUVmax of the segment 8, was defined as SUVratio. The final diagnosis of adrenal masses was based on pathologic
confirmation, radiologic evaluation (HU{O : benign), and clinical decision. Results: Size, HU, SUVmax, and SUVratio
were all significantly different between benign and malignant adrenal masses.P { 0.05 And, SUVratio was the most
accurate parameter. A cut-off value of 1.0 for SUVratio provided 90.9% sensitivity and 75.6% specificity. [n small
adrenal masses (1.5 cm or less), only SUVratio had statistically significant difference between benign and malignant
adrenal masses. Similarly a cut-off value of 1.0 for SUVratio provided 80.0% sensitivity and 86.4% specificity.
Conclusion: F-18 FDC PET/CT can offer more accurate information with quantitative analysis in differentiating
malignant from benign adrenal masses incidentally observed in oncologic patients, compared to nonenhanced
CT.Nucl Med Mol Imaging 2009;43(5):421-428)

Key Words: Adrenal incidentaloma, F-18 FDG PET/CT, SUVratio, small adrenal mass
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Table 1. Primary Malignancies of 75 Patients showed Incidental Adrenal Masses and 37 Patients showed Malignant Adrenal Masses

Primary malignancy

No. of patients with incidental adrenal mass No. of patients with malignant adrenal mass

Lung cancer 30
Colorectal cancer

Thyroid cancer

Gastric cancer

Hepatocellular carcinoma
Breast cancer

Esophageal cancer
Lymphoma

Pancreatic cancer

Cervical cancer

Gall bladder cancer

Glottic cancer

Malignant melanoma
Neuroendocrine carcinoma
Ovarian cancer

Renal cel carcinoma
Malignancy of unknown origin
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stk B dH2 6081102 (35-87)AlH o, dAl= 46
“é oJz= 299501k 7578 that SREelA 8970 e] #41
WAFNOH, J5A A Fodo] 147, U5 FAl
61olM 22 2AEUTE 75E hddAEe] o
k2 HHn=30), NAL(n=8), ¢ n=6), A&

wekn=4), %% (n=3) S|t}

&l
o
} =0

[

iE ol OPN

(n=4), 7FHn=4), &
(Table 1).

2. F-18 FDG PET/CT

AAF Al A 6AIZE o] FAE AlEtaen, HAF A

&< 500cc ﬁ‘j—ﬂﬁ}@ﬂ' F-18 FDG 370 MBq (10 mCi)=
HUFALZ A & A HE F S Fst I3
A% PET/CT camera (Reveal RT-HIREZ, CTIMI,
Knoxville, TN, USA: Discovery STE, GE Healthcare,
Milwaukee, WI, USA) & ©|&3}9 342 5340k CT
HA L2 283 &F Fo Ao, 242 6 slice CT
16 dlice CTE ¥ F4< ol&sld ZARAHL AP
. FNE Rl ER 7 B2 G4E 4L
™, 1 bed B 28 3027F GAFS Falsion] Wb Z9A)
= ARESEA) gsktk ARl A FDG AHE AlYsis 9 £
Zof H|g] FDG A#7F 37HE A% ol HFE A3k
3 Zh B4 Fke) A7 (em), HU, maximum standardized
uptake value (SUVmax), SUVratio® z}2zt 2439tk
SUVratioe 41 £ SUVmaxg 7+ 89l #-4-olA] A
2 SUVmax?l SUVliverZ 1Hre] Fatich” & ol A
= 7Fe] 8 BAd T3] A Y(region of interest,
RODE 19 ¥ HA FRA7IHA 8H £EHE glojux



Ol=H Q. B4l SAZ0IAM F-18 FDG PET/CTS RE4: o4 % XM 41 M019] HEat
Table 2. Comparisons of size, HU, SUvmax, and SUVratio between Malignant and Benign Adrenal Masses
Malignant (44) Benign (45) Total (89) p-value
Size (cm) 26+1.6 1.7+0.8 2.1£13 0.026
HU 22.0£11.9 65+11.8 142141 0.000
SUVmax 77480 29+1.2 5.3+4.3 0.000
SUVratio 25+18 0.9+0.4 1715 0.000

HU: Hounsfield unit, SUVmax: maximum standardized uptake value, SUVratio: SUVmax of the adrenal mass divided by SUVmax of the

liver segment 8

(9]

100F —
.r»w*“ir-ﬁ-;z*’?—r"’
,.F o s L .,’,
80 o —,J/ ’
VA
- rf y e

= ’—J’f —— Size

= — HU

% - SUWmax
@ -« SU\ratio

o 20 40 60 80 100

100-Specificity A

Figure 1. ROC curves of size, HU, SUVmMax and SUVratio demons-
frate that the SUVratio was the most accurate parameter for
differential diagnosis between malignant and benign adrenal
tumors. Area under the curve of size, HU, SUVmax and SUVratio
were 0728, 0.822, 0.865 and 0.892, respectively. (ROC curve;
receiver operating characteristic curve, HU: Hounsfield unit, SUVmMox:
maximum standardized uptcke value, SUVratio: SUVmMox of the adrenal
moss divided by SUVmox of the liver segment 8)
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Figure 2. (A) On ROC analysis, a cut-off value for size was 1.9 cm. Sensitivity and specificity were 63.6% and
77.8%, respectively. (B) Dot diagram of size shows little difference between size of benign tumors and that
of malignant tumors. (C) On ROC analysis, a cut-off value for HU was 13.0. Sensifivity and specificity were
79.5% and 71.1%, respectively. (D) Dot diagram of HU shows moderate difference between HU of benign
tumors and that of malignant tumors. (ROC analysis: receiver operating characteristic analysis, HU; Hounsfield unit)

Table 3. Comparisons of size, HU, SUVmax, and SUVratio between Malignant and Benign Small Adrenal Masses less than 1.5 ¢cm in Diameter

Malignant (10) Benign (22) Total (32) p value
Size (cm) 1.120.3 1.120.3 1.1£0.3 0.551
HU 17.7£13.7 7.0+12.4 10.3+13.6 0.087
SUVmax 35+14 29+1.1 3.1+£1.2 0.299
SUVratio 1.3£0.6 0.9+0.3 1.0£05 0.013

HU: Hounsfield unit, SUVmax: maximumn sfandardized uptake value, SUVratio: SUVmax of the adrenal mass divided by SUVmax of the

liver sepmenf 8
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=717} 0.728, HUZF 0822, SUVmax7} 0.865, SUVratio”}
089201221 SUVratio7} 9P H-A1 Foke] ZHExd)
o1 7hE Bt ¥UT SUVMaxs I ThEo @ 2
o] A=t 9vH(Fig 1). SUVratio= cut-off value
1.091A 7= 90.9%, Bk T56%E HPon kAo
= 788%, £492% 919%S BYth E3 SUVmax:s
cut-off value 469014 DAL 705%, Sol% 956%F B
t}. SUVratio®} SUVmax®l diagrams BE@ %A %z
oM FgolA Zzt FRo] FEEE Jrk(Fig. 3). 3,

+ cut-off value 13,0914 TI7FE 795%, Eol= 71.1%%
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Figure 3. (A} On ROC analysis, a cut-off value for SUVmax was 4.6. Sensitivity and specificity
were 70.5% and 95.6%, respectively. (B) Dot diagram of SUVmax shows considerable
difference between SUVmax of benign tumors and that of malignant fumors. (C) On ROC
analysis, a cut-off value for SUVratio was 1.0. Sensitivity and specificity were 90.9% and
75.6%. respectively. (D) Dot diagram of SUVratio shows also considerable difference
between SUVratio of benign tumors and that of malignont tumors. (ROC analysis: receiver
operating characteristic analysis, SUVMax: maximum stondardized uptake value, SUvratio: SUVmMax
of the adrenal mass divided by SUWWmax of the liver segment 8)
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Figure 4. (A) On ROC analysis for small adrenal tumors less than 1.5 cm in diometer, a cut-off
value for SUVratio was 1.0. Sensitivity and specificity were 80.0% and 86.4%, respectively. (B)
Dot diagram of SUVratio shows considerable difference between SUvratio of benign small
tumors and that of malignant small tumors. (ROC analysis: receiver operating characteristic
analysis, SUViatio: SUVmMax of the adrenal mass divided by SUVimox of the liver segment 8)
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Figure 5. (A) A 63-year-old man with lung cancer underwent F-18 FDG PET/CT. F-18 FDG PET/CT showed focal FDG uptake (SUVmax
5.9) In the 2.7cm sized left adrenal mass (arrow). SUVratio and HU of the adrenal mass were 1.7 and 5.5 respectively. On nonenhenced
abdominal CT, this adrenal mass was misinterpreted as benign mass, but this mass was considered as metastasis with F-18 FDG PET/CT
finding. After adrenalectomy, this adrenal mass proved to be metastasis. (B) A 50-year-old man with esophageal cancer underwent
F-18 FDG PET/CT. F-18 FDG PET/CT showed focal FDG uptake (SUVmax 3.8) in the 1.4cm sized left adrenal mass (arrow). SUVratio and
HU of the adrenal mass were 0.9 and 23.0 respectively. On nonenhenced abdominal CT, this adrenal mass was misinterpreted as a
malignancy, but the mass was considered as benign with F-18 FDG PET/CT finding. It was stable in size during 9 months following period
and proved to be benign. (HU: Hounsfield unif, SUVmax: maximum standardized uptake value, SUvratio: SUVmox of the adrenal moss divided by

SUVmax of the liver segment 8)
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