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A CASE OF CUSHING’S SYNDROME CAUSED BY AN
ADRENAL BLACK ADENOMA
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A black adenoma of the adrenal cortex was surgically removed from an 18-year-old female who
had clinical and laboratory findings characteristic of Cushing’s syndrome. The electron microscopic
study revealed typical features of steroid-producing cells, including a prominent smooth and rough
endoplasmic reticulum, and mitochondria. In addition, many of the adenoma cells contained
numerous pigmented granules which were lipofuscin. Three months after the surgery, the hor-
mone levels returned to the normal range. The Japanese literature of functional black adenoma
is reviewed.

Key words: Black adenoma, Cushing’s syndrome, Lipofuscin

BURHE : 19825 b B2 BB L,
198554+ & 1 ST 10 kg DREOHIMNY 2. 1986
3 ALCHE « WMCEENHEEL, ZOEMHE
R ot MES A4RERRHCABRL, RE6A

bl

#

F'® black adenoma ITIHFILMESEET, W
BOWTUEUERRE I BMY, BEELET Lok

EHCHE Eh T3, 4@khbhid Cushing JE
s 2 U7 FI% black adenoma o | fii% #E8a L
12D T, FFOXHERE LML THRET 5.

3 B
BE 188k, &
L ¢ HRER

RIGHE Rt TN &z Ll
BEHIE 19854 IRERER

* L RSIAA £ v 2 RIEITAAER

FA BN CWIRBFHCIRR & e e,

ABEISBISE + & 157.5cm, {k&E 70 kg, [MfE 168/
HO mmHg. B RO IEH CHARER S L O
buffalo hump % fc. il « WRCERLH Y,
R« KERSC R D EFM AR A b T. BRE
RIER TR RGHIRD e » 7o AR Bwik
Mmoo,

—HERREE - RS RBC 478 x 104/mm3, Hb 14.6
g/dl, Ht 44.0%, WBC 7,800/mm?® (Stab 5, Seg 75,
Eos 0, Bas 0, Mon 6, Lym 14%). M4t : TP
6.9 g/dl, FBS 94 mg/dl, GOT 13 UJl, GPT 21 U/,
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LDH 279 U/l, BUN 9mg/dl, Cr 1.0mg/dl, Na
144mEq/l, K 3.8 mEq/l, Cl 109 mEq/l, Ca 9.3
mg/dl, P 2.9 mg/dl R—aks - B (=), &A(—),
HERFLL.

P ISR © 4 cortisol 25.3 pg/dl, Mm#F
11-OHCS 23.7 pg/dl & &fE% R UHAEB AL
Twfe. Mt ACTH<10pg/ml TEME % /RL, M
i testosteronc 2.7 mg/ml THML T\ . Rep
17-OHCS 23.4 mg/day, R 17-KS 22.0 mg/day
Lt mEERL, RP 17-KS oS ER KT 5
DHEA % 0.36 mg/day CIE % i fH N T -7
dexamethasone IHIFABC 2 mg L 8mg TH)
HEh$, ACTH RIBEER T RIGikeh -~ 7 (Ta-
ble ). 7gis 4 1 € r YRBRICRIGAH R S fahs - 1o
BB IR B E e B 1) @ 1 A cortisol
flivy, ZEIBHIRM 20 pg/dl it L, #AEIE IR
13 239 pg/dl L 10fELL EoEfEA R L.

=y 7 AREIRE  BWCHBEY RS e 5 7.
Bl vF 75 A THABIBOMCER LRI W
# CT 2% v v CHEBWZE 2cm @, WNFOE—
KEGEE RS (Fig. 1), THEBREY CiLt
DR TH A LEIBBIIRC ZRcE % %D hyper-
vascular fEFIEE YD 2. L LB O TNk
REERD Ie o itc (Fig. 2). % o AEIR#HIRES
Tk, MEEAER ) BT BIRE DESE & IR 2 & & h
fe.

Fili : N WFEREDHKE R RF 17-OHCS, 17-
KS 23t Efix R LIniE testosterone 30 LT
WicZ Eas, RIFEEEE L IR black adenoma
BEZ LR Lh LEGBE LB R % By
Z &M GBI black adenoma DOFETZEIOTF, 1985
7 AEMEIESNUIBEC X b Aal B & kT
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PIEEA BRI AKE X 2Xx2x2cm DT, B
& 5.7 g, HETEREL - (Fig 3).
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Table 1. Laboratory data.

Dexamethasone Suppression Test
Urine Base line  2mg 8mg
17-OHCS (mg/day) 16.5 15.5 19.0
17-KS  (mg/day) 14.3 19.0 16.3

Corticotropin Test
Serum Base line 1hr 2hrs
11-OHCS («g/de) 24.7 30.7 29.1

Fig. 1. CT scan showing a homogeneous tumor
at the right adrenal gland (arrow).

Fig. 2. Selective inferior phrenic arteriogram
showing a hypervascular tumor supplied
by superior suprrarenal artery (arrow).

ELRL, KEJIMRMTE, S Y, FA—MafNT
LEYRDI. TOEBIMTZ ) ATRKET D
ATH -t MRENCERDOERERNE &4, <
ity —7c density % &2 lysosome & %Ri%EED
BhEr b, | BRI A Fhic lipofuscin 72
-1z (Fig. 5).

HIEKP A 7 = A4 Fi4EElL DHEA & cortisol O
%7 (Table 2).
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Fig. 3. Cut surface of resected tumor showing
black adenoma with sharp demarcation
from the adjacent cortex.

A G

' Lo gl uee
Fig. 4. Light microscopic study showing tumor
consisting of compact cells. H.E. x400

Fig. 5. Electron microscopic study showing
numerous pigment granules of various
electron density. x8,300

Table 2. Tissue concentrations of steroid.

our case normal
aldosterone(ng/g tissue) 0.54  350—700
cortisol (ug/g tissue) 22.3 8.1-—18.6
DHEA (ng/g tissue) 2203 720—1200

et : #imE 7o BE IR (L AT X4 B i cortisol %
200 mg/day fE LLABHIR Lic. EAME3 B A,
% fludrocortisone % 0.l mg/day WIREX ¥ 7=,
%2 # ATmiE ACTH 53pg/ml E+43iEEL,
IM¥ testosterone, R 17-OHCS, 17-KS (X EHE
BRI - Feo.
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Rl black adenoma % Lucksch (1912)?z X »
TR IR NI EBETH » . YR
4 %E% black adenoma i% Symington (1969)»
K-> TEDEBRFR L FCHMCHEIR TV 2.
FHMTIAAS (1974)° OBELK, BRHAZ &9
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BIB s E L 3B 5 H ALY, Cushing FEFERFOHIF
FEGECRRE»DRETS. L LERE & @K
B RIS B Doy e iR R, R D
ZhFh cortisol, androgen ¥ E 4T % 5%, i
ACTH DOXAET K % MEROBER X THKE TH
B, TLICHEMBEOCIFEREE7 L F AT 2 VER
clear cell 7%, FI'BMBSFEREAY compact cell A3k
x5, Cushing FEEFORER £ OFH
MTHD clear cell & compact cell 235 % DEE
CRETH. %7 Cushing FERFOBIBRE: S W
EhBKED cortisol BTHEMEM LD ACTH 0f
WhHHT %720, RARUORBFIEFES BV E
BH¥k D androgen iLX3>» THA LT WA, L
LEI® black adenoma (% compact cell 2fEFD
Ko x5 clear cell X &b ThIw. bR
HIREw Z bR 5 lipofuscin 2 HMBIE NI HEHFE
LT3, 0% hEIE black adenoma (1HIREBH¥E
ThAH, HEFFEMTITRARE O ML L ES
LEZOND., ZORDEEERNZ D cortisol Dz
androgen #53 WL, * DFERIEF 17-OHCS, 17-
KS 2idbicFfEx ;R L (Table 3), & & MliiF te-
stosterone’,® % DHEA%!® o FRAFD B E WD
Wl F - T35, R ES EHR SRR LICEE
BIRHE T h T 5010

DRI’ black adenoma DOTFEATRIE, I -
W/ Mgk s LOSRKEDORENRRIFTH D BEDORK
ENRIE & BAIHLE 3 7o W 2%, HIBRE A lipofuscin
Y AUBREBRN S SHAFEL, BEEREEHDT
Pl E 5 BNATRY S B OMEMTH B, E
(1982)" (XAIMRMVIC Bk 1L U7 Rl El B
DEFAERELT VS, & OBFIHR D &IF black
adenoma & [AI#ET KD lipofuscin % HIIGE P



it « 135> EI¥ black adenoma . Cushing JE{RRE 741

Table 3. Functional black adenomas of the adrenal cortex
in Japanese literature.

Tumor Cortisol 17-OHCS 17-KS$S
No. Age Sex oo 7o) Weght(l  (sght)  (mg/dey) (mg/dey) oPor™e’
1 2 F 29%x20 1.5 18.7 21.2 3.0 Mizutani
2 35 F 35x25 10.0 1.3 73.8 3.8 "
3 032 M 34x27 3.8 1.2 14.3 9.4 Takagi
4 12 M 5.3 t t t "
5 34 F 26.0 t t t+* n
6 38 M 20x20 30.5 10.8 7.3 Kumagaya
7 8 F 31.9 18.1 18.0 "
8 49 F 20x20 10.0 30.0 6.2 Yoshikawa
9 20 F 23x23 140 35.8 1.1 9.1  Antani
10 19 F  2.0x2.0 5.7 25.3 23.4 22.0  our case
FABHTW5B. =D lipofuscin OABFEAFR L (92). Cushing fERMZ 21 7- 4R EIFRIE.
TIXESiHH b, Honsby (1983)2 (3IEHIC A BEDOHPAH 3:175~196, 1977

AFed VAR L BIRERBOKRKRED THD L%
% T\wh. it Symington ¢ escalator theory
CHEETHD, SHROMHANRGIRSE. WThiL
T% = D lipofuscin 2RI R Y 2T 5FAT
H5.

ZI%F black adenoma DEFMN AT =1 FIEE,
#A (1985)@ 2LEF O BB BB IR EO N
cortisol & DHEA LM, ZEBEALTWS &
WELTWA. HROIGEROEREE .

FI® black adenoma (IBD THILEBE TH Y,
BREIEAHIOFE THh 25, XH EMITEE
black adenoma tZWiXhi-Mi—DEFTHS. El
B black adenoma (LR 17-OHCS, 17-KS 234t
wEfErR L, BIBREREE OENREC IS W TT
DM EEETHBE DS,

ARNOER T, HAMRERZLF LM SICE
WTHERLL.
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