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The Clinical Usefulness of NP-59 Scintigraphy
in Adrenal Cortical Diseases
Duk Kyu Kim, M.D.

Department of Nuclear Medicine, Dong-A University Medical College, Pusan, Korea
l1-6 8 -iodomethyl-19-norcholesterol(NP-59) has an advantage to assess adrenal
dysfunction caused by adrenal cortical disorders. The aim of this study is to
evaluate the clinical usefulness of NP-59 scintigraphy in each adrenal disease. Ten
patients who did eleven NP-59 adrenal scintigraphies at Dong-A Uriversity Hospital
from March 1990 to December 1996 were selected as the subject. Among the subject
there were 5 cases of Cushing’s syndrome, 2 cases of incidentaloma, 1 case of
metastatic adrenal tumor, liver cirrhosis with hirsutism and hypertension res-
pectively. Among 5 cases of Cushing’s syndrome, there were 2 cases of Cushing's
disease , 2 cases of adrenal adenoma and 1 case of adrenal carcinoma. There are no
disagreement between clinical diagnosis and scan finding in Cushing’s syndrome. In
2 incidentaloma cases, even though one is interpretated as a functioning tumor, both
of 2 cases could avoid unnecessary biopsy according to scintigraphy result. One
case of hirsutism, clinically adrenal originated, revealed the normal scintigraphic
finding after dexamethasone suppression scan. It could suggest that the etiology of
hirsutism was extra—adrenal origin. One case of hypertension took the study to
exclude the possibility of primary aldosteronism. Normal suppression scan finding
revealed that primary aldosteronism did not exist in this case. In conclusion, NP-59
scintigraphy was very useful in diagnosis and differential diagnosis of :Cushing’s
syndrome and it could avoid unnecessary biopsy in the incidental adrenal tumor.
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Table 1. Clinical Characteristics and NP-59 Scan Findings of the Subject

Case Sex Age  Site  Size(cm) Diagnosis NP-59 scintigraphic- findings

I f 64 R 2X2 Incidentaloma ipsilateral increased uptake
contralateral no uptake

i f 55 L 3xX25 CS with adrenal adenoma ipsilateral increased uptake
contralateral no uptake

m f 17 LC with hirsutism bilateral no uptake”

I\ f 56 L 12X14 CS with adrenal carcinoma bilateral no uptake

v f 40 B Cushing’s disease bilateral increased uptake

Vi f 31 B Cushing’s disease bilateral increased uptake

Vi m 42 B Metastatic cancer bilateral no uptake

Vi f 21 L 3X25 Incidentaloma normal uptake

KX m 3H R CS with adrenal adenoma ipsilateral increased uptake
contralateral no uptake

X m 3H postoperative state of case IX normal upta}ie

Xl f 62 hypertension no uptake

R; right adrenal gland L; left adrenal gland B; both adrenal glands CS; Cushing’s syndrome

LC; Liver cirrhosis

"dexamethasone suppression scan finding
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Fig. 1. There is bilateral adrenal hyperplasia in CT image. In NP-59 scan, the uptake of both adrenal glands

are increased.

Fig. 2. There is a left adrenal mass(adenoma) in CT image. IN NP-59 scan, the uptake of left adrenal gland
is markedly increased, and the right adrenal gland has on uptake.
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Fig. 2-1. The well encapsulated tumor is compos-
ed of adrenal cortical cells with ab
undant eosinophilic cytoplasm, enlarged
hyperchromatic nuclel. Some tumor sho-
ws pleomorphic cortical cells with multi-
nucleated, hyperchromatic nuclei, promi-
nent uncleoli and necrotized area.

Fig. 3-1. The relatively encapsulated tumor is
composed of adrenal cortical cells with
trabecule or cord-like pattern. The cells
have abundant eosinphilic & hyperch-
romatic nuclei. The tumor capsule is
invaded by adrenal cortical cells.

Fig. 3. There is a huge adrenal mass(adenocarcinoma) in CT image. In NP-59 scan, the both adrenal glands
have on uptake.
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Fig. 4. There is left adrenal incidentaloma in CT image. In NP-59 scan, the both glands have normal uptake

(concordant pattern).
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Fig. 5. An algorithm for the diagnosis of Cush-
ing’s syndrome
“Osteoporosis, DM, Diastolic hypertension,
Central adiposity, Hirsutism & Amennorr-
hea
™24 hr urine free cortisol level and/or ove-
rnight dexamethasone suppression test

|
—
-
[}
i



~—Duk Kyu Kim: The Clinical Usefulness of NP-59 Scintigraphy in Adrenal Cortical Diseases —

eroni §'7¢] AT AT HFo] nAM Aehye)

Ao} NP-59 A~ A7} 100% Lxjstes Ao] o

ge 7MdE FES 95¥9n By 85 ZAS
o=

(<]
o] o] NP-59270] Bt} o] A3

o

ofN oX o o

o o2 of P

o o g
o2

£

g

:Eog i
[o2

R
Bl
lmoE.
oo
g1
Y

32,

3
2
Lg
B
r§

[
i
2
Yo, o
=

iscordant pattern® 7%
Mol FFoz wrEn wpAtF?. oo ul3te

=4

b 4 M ok ro
L T

L

 pr
e
o,
ot
e
rlo
o,
ox
2
=
_?L

B

wols) wrjEe

ZAHE Ee Az T=ES YR

B FEH| A M Z(donhypersecretory adenoma)

AAA T olafg FYo| FFHoRE XA FTYo

AFHEAT A=A 43 oy o8 s}

7] A% AT-go] &3] JgFo|tt

B AFNA case I, case VIS FAale] ygud
AR AT HaE 270l gl o

TZAA] 28 3X25cm 2719 &= BA

Hged Aaade S gae R4

LA Ty

o2
o,

19

T
e

¢l v)##Ee)Ad A F(nonhyper-
secretory adenoma)®] &
Tl ol olvtE FUE FAE ART FAIEA
X Bo gE F579 AE § 22 2Eg
Qe HFEEAY
adenomatous lesion)el| 7jel€tin

g case [ ERCTY 5 F4ld 2X2cmA7)

% A &7 o

&
B
)
X
e
ko
B~
)
2
N
3o

AF9F W A(nonhypersecretory

v

Al &
st

3
Eal
e

o

=
HE Boln T35 ¥4 A A4 AHE Role B
75—11

ool BRG] WEer? AuHH oYg 34
o BF FH2AE T walAe daran.

=2
o
2
2,
14
ox
oy
X
>
=
B
[
rlo
<,
o

D

[*3

R
ke
L
lo ¢
N
)y
o
fo
-
Ral
g
e
gk
i)
m
rlo
i)
-~
= ofN
fr lo,
Jr g8 af O

lo
2
roh
o
o
id
o
z,
v
[@]]
QO
[
i
lo
o,
T
ot
2
ro
tfo
JH

ah

o

By

o]

ft

;

4

)

o,

HPJSZ

i
lm> B
= 0z
o o
i o T
Eox o X
ol s
T Lo
ST ox e
& ox o oy

wd
E TR

U A
>
o)

o I8
>
=2
ox
i
3

0 e >
gg 1o
i e
B R O R S

2
19

N
2
It
e
o
ox
o
A
el 2
e 2
2

B
O
Y
2 b
o
o
3o
3
X
2
=)
i1
X

o oy

N
o,
o
B oz
S
N
rlo
n
Ma
N,
o
fu
2

2
%
R
rO
(n

do
o
ol
o
)
£ B
ol
L1
£
e
~
=
=

- 113 -



— KBIZERE E3E F 19 BB H619E 1997 —

o wetA ol ﬂz}ﬂ ZRZY 9UL oz F
RSB 9, PAMe) d=RA T2 A
Z tAbgeldl 9@ ez FtEon 37k oAb
MBS AAT 5 = YU A AFAY =z
4 9 FFE 2 D 2omolelm AAA 4
2% 25 dEE CTv MRIZ 44 €785 ox 2
=2 A=A NP-5927e] ABETsL 100%
™ o] i} 72 Fgo 2BAFE

4%

ne o

éi’—}i Ho} NP-59274
3 Q2% A ‘_‘%}, 2A9 l?—f,:%—OE
D QAH o= AR dE
R2Zo] oE Aoy ML=
%_’-\_5}7} EERE BF B4 SR E ?f
g o

A 2

ox
oX =
HJ oL
g

B de oo 2
rlr o o
"
o,
>..

_(1)_1_14

NP-59 AEzgsle Ba¥del 7534g
How Qany 4 At Fhol Ald By
A8 Qg Hgo] Hent B8 YA A}
23 F4a} ZAnrl A2 o AL Avke] ARH
$¢ 2 £ A& N5HAIY. ARE oleld F
£ 7IA2 dE NP-59 2708 B3 3xjoA
Nejatad o ATE AR wmske Basgy
Hasaly #8448 FEARLA o ATE Ags
. ,

B dytgide s A 19903 - 395 e 1996d 1297
| Solstayy WelsdH NP-59 2WL A3
% 1099 849 7 59 27 1168 PR 5]
qEAe) J|AE YAANRS} 2WRELAL FTPHO
Wl BAag

WARAE TAHEA)T RG] g FAZ
F2@EAINE ABE} 2ABELR
Bale] REZop2e])o]A oal-:— Agyn pE2A
o] dxatgort 1o oAME 7%
E5o] EYAE »Yed ol= subclinical Cushin-

g’'s syndromel® FAEo FFZo|t}) YAHoz

> g

I

oo

Ht 4

£

N

it

o},
ofN
o2
o
o
rE‘

a2HE B Sps
o FWtd zRFoE FAH A8 R AN B
ol
ol4e] A= Wol NP-59 AE|zetse FASF
o

oo gy dddgo] Exde] e FE3R
o N el aow g Welrle oleey 2
2= oz HolA wML YA

o=

2 B¥ed e 9¥ #
<‘

1) Beierwaltes WH, Lieberman LM, Ansari AN, Ni-
shiyama H : Visualization of human adrenal glan-
ds in vivo by scintillation scanning. JAMA 1971;
216:275-277

2) Sarkar SD, Beierwalted WH, Ice RD, Basmadjian

GP: A new and superior adrenal imaging agent

BIr_6 #-iodomethyl-19-norcholesterol( NP-59): e-

valuation in humans. J Clin Endocrinol Metab

1977:45:353-362

Beierwaltes WH, Wieland DM, Swanson DP, Wu

T, Mosley ST:Adrenal imaging agents: Rati-

onale, synthesis formation and metabolism. Semin

Nucl Med 1979;9:151-156

Shapiro B, Gross MD, Sandler MD; The adrenal

scan revisited: a current status report on radi-

otracers, clinical utility and correlative imaging.

In;, Freeman LM, Weissman HS, eds. Nuclear

medicine annual. pp 193-232, New York, Raven -

Press, 1967 o

Britton KE : Imaging the adrenal cortex: why and

wherefore? Nucl Med Comm 1992;13:485-487

Fig L, Ehrman D, Gross MD, Shapiro B, Scht-

eingart D, Glazer G: The localization of abnormal

adrenal function in ACTH-independent Cushing’s
syndrome. Ann Int Med 1958;109:547-553

Gross MD, Wilton GP, Shapiro B, Cho K, Sam-

uvels BI, Bouffard JA, Glazer G, Grekin R],

Brady T : Functional and scintigraphic evaluation

o the silent adrenal mass. J Nucl Med 1957;

28:1401-1407

Gross MD, Shapiro B, Bouffard JA, Glazer GM,

Francis IR, Wilton GP, Khafagi F, Sonda LP: D-

3

=

4

=~

5

=

6

~

7

~

8

=

- 114 -



— A9 1 NP-59 £ A€ et} ¢

istinguishing benign from malignant euadrenal
masses. Ann Intern Med 1988,109:613-618

9) Copeland PM : The incidentally discovered adren-
al mass. Ann Intern Med 1983;98:940-945

10) Francis IR, Gross MD, Shapiro B, Korobkin M,
Quint LE: Intergration imaging of adrenal disea-
se. Radiology 1992;184:1-13

11) Dunnick NR:Adrenal imaging: Current status.
Am ] Roentgenol 1990;154:927-936

12) Weiss LM : Comparative histologic study of 43
metastasizing and nonmetastasizing adrenocor-
tical tumors. Am J Surg Pathol 1984,8:163-169

13) Bernardino ME, Walther MM, Phillips VM, G-
raham SD Jr,. Sewell CW, Gedgaudas MK,
Baumgartner BR, Torres WE, Erwin BC:CT-
guided adrenal biopsy’ accuracy, safety, and
indications. Am J Roentogenol 1985;144:67-68

14) Yankaskas BC, Staab EV, Craven MB, Blatt PM,

Sokhandan M, Carney CN: Delayed complcati-

ons from fine-needle biopsies of solid masses of

the abdomen. Invest Radiol 1986;21:325-328

Miskin F, Freeman L ; Miscellaneous applications

for radionuclide imaging. In: Freeman L., Jo-

hnson PM, eds. Freeman and Johnson’s Clinical

Radionuclide Imaging. pp 1365, Orlando, Grune

& Stratton, 1984

HALZ, o|F A, 28E AA, AT pp

283-303, A&, 198 1992

Khafagi FA, Gross MD, Shapiro B; The adrenal

gland. In’ Maisey MN, Britton KE, Gilday DL,

eds. Clinical nuclear medicine. pp 271-291,

Philadelphia, J.B. Lippincott, 1993

Geatti O, Fig L, Shapiro B: Adrenal cortical ade-

noma causing Cushing’s syndrome: correct loc

15

=~

16

i

17

~

18

=

19

=

20)

21

~

22

~

23

=

24

=

25)

A e

oX

o

s

& qdT—
alization by functional scintigraphy despite non-
localizing morphological studies. Clin Nucl Med
1990,15:168-171

Kazeroni EA, Sisson JC, Shapiro B, Gross MD,
Driedger A, Hurwitz GA, Mattar AG, Petry NA:
Diagnostic accuracy and pitfalls of [iodine-131]
6-beta-iodomethyl-19-norcholesterol( NP-59)
imaging. J Nucl Med 1990;31:526-534

Gross MD, Shapiro B, Francis IR, Glazer GM, B-
ree RL, Arcomano MA, Schteingart DE,
McLeod MK, Sanfield JA :Scintigraphic evalua-
tion of clinically silent adrenal masses. J Nucl
Med 1994,35:1145-1152

Kloos RT, Gross MD, Francis IR, -Korobkin M,
Shapiro B : Incidentally discovered adrenal mas-
ses. Endocr Rev 1995;16:460-484

Maleod MK, Thompson NW, Gross MD, Bon-
deson AG, Bondeson L:Subclinical Cushing’s
Syndrome in patients with adrenal gland inc-
identaloma. Pitfalls in diagnosis and management.
Am Surg 1990,56:398-403

Blumenfeld JD, Sealey JE, Schlussel Y, Vaughan
ED Jr, Sos TA, Atlas SA, Muller FB, Acevedo
R, Ulick S, Laragh JH: Diagnosis and treatment
of Primary Aldosteronism. Ann Intern Med
1994,121:877-885

Gross MD, Shapiro B; The adrenal cortex. In; S-
andler MP, Coleman RE, Wackers FJ]T, et al,
eds. Diagnostic Nuclear Medicine (ed 3). Balti-
more, MD Williams and Wilkins, 1995(in press)
Freitas JE, Beierwaltes WH, Nishiyama RH:@Ad-
renal hyperandrogenism: Detection by adrenal
asintigraphy. J Endocrinol Invest 1978;1:59-64



