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[Abstract] Objective To summarize the clinical characteristics of primary pigmented nodular adrenocortical disease
(PPNAD) and provide a reference for its clinical diagnosis and treatment. Methods A retrospective analysis was conducted on the
clinical characteristics, laboratory tests, imaging examinations, treatment plans, and follow-up data of 10 PPNAD patients diagnosed
and treated at the First Medical Center of Chinese PLA General Hospital from January 2008 to October 2024. Databases including
CNKI, Wanfang Data Knowledge Service Platform, and PubMed were searched, and the clinical characteristics of 120 PPNAD
patients reported in the literature were summarized in combination with literature reviews. Results The age at diagnosis of the 10
PPNAD patients ranged from 15 to S5 years, with a median age of onset of 21.5 years. Seven patients had the protein kinase A

regulatory subunit 1 alpha (PRKARIA) gene mutations, meeting the diagnosis criteria for Carney syndrome. One patient presented
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with hypertension only, while the remaining 9 patients showed typical Cushing's syndrome manifestations such as thin skin and moon
face, among whom S experienced stagnation of height growth. In 7 patients, the adrenocorticotropic hormone (ACTH) levels were
<2.2 pmol/L, with the disrupted circadian rhythm of cortisol, and the cortisol levels at midnight ranged from 243.24 to 679.83 pmol/L.
None of the patients showed suppression in the low-dose dexamethasone suppression test, and 8 patients had an increase in urinary
free cortisol (UFC) after dexamethasone suppression. Adrenal CT showed that 9 patients presented with unilateral adrenal nodules
accompanied by contralateral thickening or bilateral adrenal nodular thickening. All 10 patients underwent initial unilateral
adrenalectomy, and during follow-up, 4 patients experienced symptom recurrence and underwent contralateral adrenalectomy. Most
of the 120 patients reported domestically and internationally showed typical Cushing's syndrome manifestations. Surgical resection of
the adrenal gland was the main treatment modality. Gene mutations were predominantly in PRKARIA, with a few in PDE1IA and
PRKACA. Conclusions PPNAD is more likely to occur in adolescents. Patients with typical Cushing's syndrome manifestations
should undergo screening. Imaging manifestations are atypical, and a definitive diagnosis depends on pathological and genetic
diagnoses. Bilateral adrenalectomy combined with long-term postoperative hormone replacement therapy is the standard treatment

protocol. Patients who undergo early unilateral adrenalectomy require long-term follow-up, with contralateral adrenalectomy

performed when necessary.
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Tab.1 Clinical characteristics of 10 patients with PPNAD

el 1 fil2 K 4 s fil6 7 8 9 10
PER L ‘e ‘s s 5 ‘e ‘e 5 5 oL
WIS () 18 15 15 20 16 30 25 23 43 S5
I IS AR (4F) 3 4 03 8 4 2 4 1 4 20
5 (em) 150 149 150 153 152 160 161.5 164 161 153
1 (kg) 75 54 46.5 59 55 69 57 88 61 79
BMI(kg/m?) 25.3 243 20.7 252 23.8 26.95 21.9 327 23.5 33.7
R I + + + + + + + + + +
Fe Ik ge st + - - + + + + + - -
TABE - - - - - + + + - -
A + + - + + + + + - -
R - + - + + + + - - -
ﬂ ?ﬁ%%ﬁL = = - + / + + / / _
T IS + + - + + + + + + +
Fe kAR + + - + + + + + + +
N = s - = + + + + - + -
KA + + - + + + - + + +
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Tab.2 Baseline levels of ACTH, cortisol, and UFC of 10 patients with PPNAD and the change after dexamethasone test

TiH il 1 2 13 15 4 il s fil6 7 s #il9 il 10
ACTH,, (pmol/L) <1.11 1.63 <1.11 <111 - <1.11 1.46 <111 <022 0.99
ACTH,, (pmol/L) <1.11 <111 <111 <1.11 4.62 475 2.53 <1.11 <022 0.671
ACTH, , (pmol/L) <1.11 <111 <111 <111 - <111 2.26 <111 <0.22 0.609
F, oo (nmol/L) 666.7 4252 312.11 679.83 606.8 24324 533.7 480.52 527.0 407.69
F, g (nmol/L) 739.4 424.38 310.19 653.44 6472 277.19 610.44 533.53 649.9 394.57
F, 00 (nmol/L) 675.21 384.66 344.91 657.48 - 299.2 642.4 519.75 559.3 412.39
34 24 h UFC (nmol/24h)  2529.85 703.5 256.1 1321.2 880 714.4 3964.2 2212.8 10838  2993.8
ACTH-L (pmol/L) <1.11 3.97 <1.11 1.58 4.79 <1.11 3.0 125 <0.22 1.12
F-L (nmol/L) 680.86 449.44 411.82 717.94 7429  240.89 667.82 638.97 592.9 409.62
24 h UFC-L (nmol/24 h) 3504.87 1319.5 1745.4 3213.1 1327 594.3 4788.6 2971.9 544.3 4295.1
ACTH-H (pmol/L) <1.11 - - - - <1.11 2.82 <111 <0.22 0.68
E-H(nmol/L) 746.07 - - - - 354.08 829.56 657.58 621.1 446.11
24h UFC-H (nmol/24 h) 3112.98 - - - - 471.5 6072.5 3928.7 382.0 2509.1

PPNAD. il & M LSRR E LIR Y BN ; ACTH. fR B LRI T E s ORI 24 h UFC. 24 h BRUFES BT ; L. /NIl 2ok
AR (LDDST) ;. H. AHI i M ZE KA K: (HDDST) s “-" Fdf



FRRRRAIER e R SN b R4 T R A
T EBE IS B CT RILILE 2,

1.5 JEREAGI 7 @A AR, Hoh 2, 3.
10— NFEFR, BRI 179242 7F1E 556 bp K F Beds
DR A iss, H 28 PCRAEL KA S HE— A ;
¥ DUBUY 5 % 2 7F PRKARIA KL K1 3 540 5 7 &
HAAE 2 5 N & TR el s %P DB e A S

1 G A DX A Bk v SO AR S i 4 R AL
SEAFAE PRKARIA FE N 1) c.440+5G>A ZR B R4 s 1] 6
F71E PRRKARIA FE[M 11 ¢.320 321 insG HEFS 28745 ; 151 8
FETE PRKARIA JEFI Y c.-128G>A 2445 58788 5 1] 9 F7-AE
PRKARIA FEIH ) ¢.349-19 A>G 24 & 2875 . 4 M iR
HRIB R ZEAE

1.6 RITMTE 106 46T 2IRFARIGITY, 3
DIGWIIE AR, HA e AT eaie ERRbIsR. Ak
BEE AR RMbRAR Y n] DS R A, 45T
BB ARILE, MENE TIEEE(E 3).
FIT A BB e R eV SRR VIBR S, I RAE
RAGRNER A, 4 BIAEARTT 0.5~6.0 4 F- U H BLI
PRIER, A K R KR B B s, YIRS —
S ERRE . WRIRAEAR 76 %0 . 6] 147485 LR
YIBR, RIGEERZEM, 645 UG BRI, AR K
B, A Fops Fagor Freoo 207 91 N 449.5. 514.23,
448.84 nmol/L, 7]\ gk 1l ZE K M A1 K 56 I Rz o e
(F-L)°4 602.19 nmol/L, FRRATAM'E LR KFH 53D
Bi, IGARAERZE M . B 2174 S LIRVIBR AR, IR

PPNAD. JFUR P RS TRE IR s s 1) 1 225 B RES T 52
JEA ALK B4 XS FRRHGAFN, HATTRE; Fle /28 LRI, A 00E DRGSR B 747 LR/ NS (a), ZE0U g
SEPTRERORL(D) ;s ] 10 XUNEF_E R4S e HRL

Med ] Chin PLA, Vol. 50, No. 7, July 28, 2025

JEAR G %, RIGPAERE A Fooow Faoor Fusoo 750K
178.08. 181.77. 202.9 nmol/L, F-L}295.51 nmol/L,
PR E B AES, FE R A S AT A
YIkk. B34 EARTIBR,, ARSI AR IR 2 1%
(EESSRES )-S5 & o 17 P v SR V= 7 37
B, ImIRAEIRZZ %, 6 )5 PRl B B . (AR
hn, FRRAT NS RIS A UIBR AR G RAEAR
S, (HRARHE B E ARG K B K ids . Bils
AT AV R OIBR ,, ARG REARGEMR , 2455
W REHEM, F-L M 323.9 nmol/L, FEKATAME
AU B AR E RSN REAR, AR5 A
BT 6 AT ZEME FRRVIBRA G 6 41 H 5 Sk TG
MR 2, 174 LIRYIBR, RIG#hsuikjems. &7
AT e ERRYIRR, I ARRE R B 22 i, AR5 4R
ST M5 K B30T F I, Fogon Faoor Fieoe 7
WA 12112, 14281, 152.7 nmol/L, {H/F7 1 mg Hli
FER IS 5 K BTBEA 191.28 nmol/L, AR #EHP
il #] 50 nmol/L LA T, 4 4F 5 FF IR E 2 Fov Faoon
Fooo0 77 7 4 2481, 314.18, 267.3 nmol/L, F-L A
305.64 nmol/L, ARBLHIHI, HWATAM'E FIRVIG,
HBEARTF A, F AT M _LARVIBR, ik RAEIR
PR, 445 BRI LR BERE AR . Fooes Facon
Fiooo 77 B N 2772, 293.7. 2689 nmol/L, E-L N
288.3 nmol/L, EBURH FIATT A LARYIBR . Hi
oA EARVIBR, RIG7dEA F. Faoor Fiom
¥ RH 2114, 2242, 189.4 nmol/L, J5 A LB

T4

B2 EIROMUSCESTT, 2 BIRR LS 9 3 XU iR

B2 PPNADR# Y LR CT R
Fig.2 Adrenal gland CT images of the patients with PPNAD
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Fig.3 The adrenal pathological changes in patients with primary pigmented nodular adrenocortical disease (PPNAD) (HE, x40)
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Tab.3 Clinical characteristics and gene mutation status of 120 patients with primary pigmented nodular adrenocortical disease (PPNAD) reported in the literature
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