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[Abstract] Adrenocortical carcinoma (ACC) is a highly aggressive endocrine malignancy
originating from the adrenal cortex, among which the undifferentiated subtype is rare and associated
with a high risk of clinical misdiagnosis. Here we report a case of ACC with concurrent RET gene
fusion and undifferentiated pathological features. The patient presented without classic clinical
manifestations of ACC and tested negative for canonical adrenocortical immunohistochemical
markers. The definitive diagnosis was established based on biopsy and surgical histopathology,
endocrine function assessment, systemic imaging, molecular pathological testing using next-
generation sequencing, and multidisciplinary team consultation. This study highlights the value of
an integrated diagnostic strategy for the identification and differential diagnosis of rare ACC
subtypes and suggests that RET may serve as a potential therapeutic target. In addition, through a
review of the relevant literature, this study summarizes the molecular-pathological characteristics of
ACC carrying genetic variants, aiming to improve clinicians' understanding of the diagnosis and
management of rare ACC subtypes.
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Figure 1. Histopathological H&E staining images of
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Figure 2. Imaging findings of the patient from October to December 2025
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Figure 3. FDG PET/CT images in November 2025

VE: Ak AN BRI AR NS 10mm X 9mm&E T, BALH oAk,

APPSR BORUE R, AR BRI, KBk
A R BB B IR T B A TR 185 B RLE K2
B+ 23 IR AARTT L TR X A OO R i it
SRICETIAYIY (IMRT, DT=40 Gy/16 F) . 2026 4
1 ] 4 HEHA CTH/R A RELIE R, FHECT 2025
12 A, MNEBREEEZ | R,
JE NG R L S S AR G O, e A i B
S5, 20264F 1 A 12 H XA Bk LU
BITAMR . 455 B NGS KL KIFSB-RET 3 [H
A, TR R D RIBYT .

SUVmax 3.8, %% 20 5%k,

BE A 202547 AR, Rk, (5
AR ACCHHAETEIR R R ; SRtz T
ARG ALY RRBEIRTT, BT
e JREETHUHAITAMERR G RETHETRYY, H
BTATS7E RE SWIBETT o

2 itig

ACC RIFAAE—E e S5 2 5. —I0i4y
A 3680l ACC ILHE B E M ARG LR W, Lotk
BILEHTA65% ™, —Ia A 8 037 ' I Jiit

yxxz.whuznhmedj.com



EZF#HE 2026 &£ 10 BE 36 5% 10 #3 New Medicine, Oct. 2026, Vol.36, No.10 1187

Jih e 1) Z2 e R PRI ST 2R, 7E 1 858 f5i] ACC
Tt TR ZE N R R 22 0, A A R LAl
2 1.1~1.8 : 170 ACC i EAR LI HLiHI 6 A 58
SR, ARSI R A R R R 5 e )
JE& Koy B UM DG, Hrh DL TPS3 B[R %8
75 5 Wit/B—catenin i 5 5 H BTG A AZ O BORHLTH o
AN, WAR R IR SR Lo ACCIRTEGR I &
(R cNE A § TR Rk R S N N o &
W FEB R ACCIR AR E T, 216%~7% T
Kt TP53. MSH2. CTNNBIZEURsLEAs S 1

RETH R 52 7T 105 e (e (AR 1Y i g ik
K, Gt (AR BR AR G, AT A5 538
P o0 3G 5 5 oA, R DR R R O TT O R i
g S RET SR A5 2R 9878 55 22 S A D9 - Il i
g 11 Y | IR % 200 L R 1) Ao 28 R A e 1) e
I 7 T RET B DX Bl RS2 22 Pl i
JEEE RS, Z W THRRFLRIE . RET
ik IV il o i W S R R e L A D)
RET #0730y A% Y. A5 RET Rl A
By HE R 41 & KIFSB, TRIM33, CCDC6 Fll NCOA4
A AR/ T, KIFSB-RET 245 VL)
A AR s HURIRFLISIRIBE NI L) CCDC6-RET
I NCOA4-RET Fli4 Jy £ ' Parimi 25 ' %}
891 il #5 RET filt -G i ebogd EA TI B o0 B, 4521
7R AR /N 4t A it 98 h KIFSB-RET Rl G i 66.0%,
CCDC6-RET @45 15 18.2%, NCOA4-RET Gl &
2.9%, TRIM33-RET G5 0.6%. A NGS
WMIFEAG T 2878 5%, KIFSB-RETE G, %R
TP A IEIRTTIT RO, (H RET @G 1A
SR TR R TS

J & ACC I IR RIS Pk 2, DLk
FGIER 3 I 58 G | M PEFRZE B AE (B 4y

WitZ) MBHER (FEERTwmEL), &
MEET M EZE . PR T LR AE
A B FE VISR R F R, pomit e
By BeAT e = SRR PRI ARG BL, PN 200 ) REAS )
TR PR KFE I BT R, IRRERER
R AT L, ACC RS s FE AR 24 5
FHAEEATIEE . CTMIPET-CT & ACC FE 544
Kty FBE, ACCHLAY CTHHE Ak B A2 > 4 cm,
WEEARYY, NEREAEIRIE . i, S FASEL
AT R s A 55 RS, 7 N S LR AR
JEMYE, CTRIULEE (<10 HU) SZHERR
PR B e A 3k Y . ACC LR 18F-FDG
PET-CT 23 Mokt FDG 1G5 B 35 14 v, 5Ok
L R AR BERTE TR OG 2 TSY
TESE, ACCHEAE SUVmax % w5 T BLPEmRg 2,
PET-CT 7E ACC 2 Wt S I VAl vh BA7 2240 E
(R AAAEAE SR BRYE B/ Nk ] H IR A
SEIL VBERANMUR . B LIRSS A A R AE AR ]
FIA FDG AR, s B

ACC EZ /M H R | WERRANM Y | Bl i
KRIEREE Y, PR AR (PUJRRE | 9 A
L) AN, ACCHREIAE 5% ", ACC
REIZWIH R Z 2805 R 50, 450 MIRIRZE
FRAE . AIBTERS . B R4 RORBERE 45 A 1T
i, WNH F Weiss PE43 . Helsinki P43, JLE#EHE
17 Wieneke P74, [H F il PEAA 28 X6 A8 S5 754 iy
S WERREABR " s ARBRA R E, &
F Weiss P43 o %I 9 AL BB B 2448
bR, BAG 1IE 147, S5 = 302 ACC,
EBRET T =70 (£2). R4k ACC 2k
MW EE B, Hrh, SF-1 2R HfR
PEE L RR M bR, 78 ACC P B R ] ik

2 BEE Weissifsy
Table 2. Patient’s Weiss score

FS ki X AT

1 AL MRS (Fuhrman W/IVED), BEIRIEIC AR 0% Ciiey

2 YR > SAYS0HPF A SO G (4001%) THRMRZIHE > 51 iy

3 JEMAIRZL PG 1 = AR AR LU B A% 7 2442 iy

4 < 25% W4 Jiised B AT 5 < 25% fia (AREILLRARE A )
5 RIS R SR RORA G, M 173 IXBUC IR s RRIR A iy

6 ISR AT 1R B P AR S BE [ PSR A 5 (ZIRSE)

7 iigiixEelt] it e 2 6 2 AL A R s fra CREERIRRE)

8 FIERIL it 200 i e AL o 3 AR L 5 ARA

9 AL It 200 0 2 5 ARH

yxxz.whuznhmedj.com



1188 E=#HE 2026 &£ 10 A% 36 &% 10 #§ New Medicine, Oct. 2026, Vol.36, No.10

98%, Inhibin—a Fl Melan—A 1% ] T4 B2 i ,
(B SV T SF-1 "1 Ki-67 345 45 50 ACC
O3 YRS VAL 1 CEEFE R , Ki—67 > 5% $&7R i
T, > 20% PR IMRIGTEIG TR, FR AU
B FERAME R ACC Y, ) FE bR AR
Vimentin % A EFEE AR G ), g b
R Bz AT 5 SF-1. Inhibin—o. Melan—A 350
BT O 2 Y S R /R k| g 5B
WiEE, WIS ALUERF . 0 TRNE L4
ERLEEHIE 7Y, gi b, AR R R
SEPERR Y DI AT RS IR AL R AR G, &
LS bR AR AR SF-1. Inhibin—a. Melan—A
B2 A L BAYE s Ki-67 535 70% $2 755 908 20 i
BEFEIGER, CEVERERE M. UL, IR EEIRTEL W
SF-1. Inhibin—a. Melan—A B4 14 7] 5& ACC %5 14
I LFHEE, F5454 Vimentin £ 2 7 R &E S
F T

=18 75% B9 ACC (R E W] R A b RS, 5575
TBAL LAFFAE . il WRELLE RE Bk 0L, AR TR
2 ROTFARYIBR & f A BB ACC IR
HFEE, ARJFATET ENSAT/M . FARVIGIR S
F Ki-67 $8 500 e KB 432 K fE i B (U7 AL
BT P e AR RS R 2 R BhIRYT  R
R G R EERFT I G 4 R A+ F I Ak
T o X FRIIRTCIE SR DI bR 0 Jm i e e A8, S
72567 (HRHEDP-M & . KIEAT+Z
F IR+ RFEI) , 28 2~6 D FRBIAYT 5 7
UG FARR AT 7 W TR P b
BHREZFRISHEE, TR SE)R
WY s — 2k 4 B IR YT FFEHETE EDP-M 7% .
AR EARIG 2 A4 IR & IGIF T ik
JareE, JoaEsZ CHOP % . EDP T &RAb)Y, J7
RORAE, AITAEH 2 H 43 th B kit J B34 75
FRE BN HATIR AT, (HIRR RS0 ™ i
M52y, 387/ AR 0 — 2 EDP-M J7 2 Xk DL 3R 75
YT . ZARBZFRES R ERINE, Jask
RIT VA (G R BRSBTS &
RV B+ 8T, RIS R T ;s 1A
ST AR T RETHE M 258 Je 1 ik, HRTE
IR o

Zi b, ACCHARZEMM . W)nF Rt E
(G RS, HORSHEI2 B 5 A AR XU 43 )2 H i
PRI RIZY T IR DM . el Ak 2 ACC i3

WIS EZAKYE, (e S BRI, 22l
B R R SRR R T B B, S
w2 5iRi2 o B IR R 5 0L Y R 4 Ak Al
ACC, H—fa FEAEN BB, Kt
BhSis X, AN WIIREITAL | AR 22 Fr
fiE L U BRIE 25 2 207 BRI 9 255 5 1 12 W
WER, RIHBREELER2E . 15 Rh
JTROCHE . RET HER A A BEAN ST 78 35 ACC 1y 2
AR IE R, AXEATE . UL R ACC HIt 45
R RYARYT 7 1]

AR AU R RDICE T BRI R R St (5
IsHFE [2026085K ] )

EERE: MRS SRS HE. s URE . G830,
ARG WS E: X%

HHRIREL: ik H

FEmPRER: T

i EH

Sk

1 Habra MA, Sukkari MA, Hasan A, et al. Epidemiological risk factors
for adrenocortical carcinoma: a hospital-based case—control studyl[J].
Int J Cancer, 2020, 146(7): 1836-1840.

2 Fassnacht M, Puglisi S, Kimpel O, et al. Adrenocortical carcinoma: a
practical guide for clinicians[J]. Lancet Diabetes Endocrinol, 2025, 13(5):
438-452.

3 Mete O, Erickson LA, Juhlin CC, et al. Overview of the 2022 WHO
classification of adrenal cortical tumors[J]. Endocr Pathol, 2022, 33(1):
155-196.

4 Saeger W, Mohren W, Behrend M, et al. Sarcomatoid adrenal carcinoma:
case report with contribution to pathogenesis[J]. Endocr Pathol, 2017,
28(2): 139-145.

5 Krishnan A, Berthelet J, Renaud E, et al. Proteogenomics analysis
unveils a TFG-RET gene fusion and druggable targets in papillary
thyroid carcinomas[J]. Nat Commun, 2020, 11(1): 2056.

6 Subbiah V, Yang D, Velcheti V, et al. State—of—the—art strategies for
targeting RET—dependent cancers[J]. J Clin Oncol, 2020, 38(11):
1209-1221.

7 Dong Y, Huang Y, Fan C, et al. GIPC2 is an endocrine=specific tumor
suppressor gene for both sporadic and hereditary tumors of RET- and
SDHB-, but not VHL-associated clusters of pheochromocytoma/
paragangliomalJ]. Cell Death Dis, 2021, 12(5): 444.

8 Riedmeier M, Decarolis B, Haubitz I, et al. Adrenocortical carcinoma in
childhood: a systematic review|J]. Cancers (Basel), 2021, 13(21): 5266.

9  Bechmann N, Moskopp ML, Constantinescu G, et al. Asymmetric
adrenals: sexual dimorphism of adrenal tumors[J]. J Clin Endocrinol
Metab, 2024, 109(2): 471-482.

10 Kamilaris CDC, Hannah—Shmouni F, Stratakis CA. Adrenocortical
tumorigenesis: lessons from genetics[J]. Best Pract Res Clin Endocrinol
Metab, 2020, 34(3): 101428.

11 Scatolini M, Grisanti S, Tomaiuolo P, et al. Germline NGS targeted
analysis in adult patients with sporadic adrenocortical carcinomalJ].

Eur J Cancer, 2024, 205: 114088.

yxxz.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/35288842/
https://pubmed.ncbi.nlm.nih.gov/40086465/
https://pubmed.ncbi.nlm.nih.gov/32345963/
https://pubmed.ncbi.nlm.nih.gov/27688079/
https://pubmed.ncbi.nlm.nih.gov/34771430/
https://pubmed.ncbi.nlm.nih.gov/32083997/
https://pubmed.ncbi.nlm.nih.gov/33947839/
https://pubmed.ncbi.nlm.nih.gov/32507359/
https://pubmed.ncbi.nlm.nih.gov/37647861/
https://pubmed.ncbi.nlm.nih.gov/38714106/
https://pubmed.ncbi.nlm.nih.gov/31241762/

EZFF4 2026 £ 10 A% 36 £ 10 #§ New Medicine, Oct. 2026, Vol.36, No.10

1189

20

21

22

23

24

25

26

27

Fassnacht M, Libé R, Kroiss M, et al. Adrenocortical carcinoma: a
clinician’s update[J]. Nat Rev Endocrinol, 2011, 7(6): 323-335.
Takahashi M, Ritz J, Cooper GM. Activation of a novel human
transforming gene, RET, by DNA rearrangement|J]. Cell, 1985, 42(2):
581-588.

Li AY, McCusker MG, Russo A, et al. RET fusions in solid tumors[J].
Cancer Treat Rev, 2019, 81: 101911.

de Groot JWB, Links TP, Plukker JTM, et al. RET as a diagnostic and
therapeutic target in sporadic and hereditary endocrine tumors[J].
Endocr Rev, 2006, 27(5): 535-560.

Drusbosky LM, Rodriguez E, Dawar R, et al. Therapeutic strategies in
RET gene rearranged non—small cell lung cancer[J]. J] Hematol Oncol,
2021, 14(1): 50.

Paratala BS, Chung JH, Williams CB, et al. RET rearrangements are
actionable alterations in breast cancer[J]. Nat Commun, 2018, 9(1):
4821.

Belli C, Anand S, Gainor JF, et al. Progresses toward precision medicine
in RET-altered solid tumors|J]. Clin Cancer Res, 2020, 26(23):
6102-6111.

Parimi V, Tolba K, Danziger N, et al. Genomic landscape of 891 RET
fusions detected across diverse solid tumor types[J]. NPJ Precis
Oncol, 2023, 7(1): 10.

Gaal OI, Ungureanu A, Pop B, et al. The genomic landscape of romanian
non—small cell lung cancer patients: the insights from routine NGS testing
with the oncomine Dx target panel at the pathos molecular pathology
laboratorylJ]. Cancers (Basel), 2025, 17(12): 1947.

Wang C, Zhang Z, Sun Y, et al. RET fusions as primary oncogenic
drivers and secondary acquired resistance to EGFR tyrosine kinase
inhibitors in patients with non—small-cell lung cancer[J]. J Transl
Med, 2022, 20(1): 390.

Thein KZ, Velcheti V, Mooers BHM, et al. Precision therapy for RET-
altered cancers with RET inhibitors[J]. Trends Cancer, 2021, 7(12):
1074-1088.

Allolio B, Fassnacht M. Clinical review: adrenocortical carcinoma:
clinical update[J]. J Clin Endocrinol Metah, 2006, 91(6): 2027-2037.
Fassnacht M, Dekkers O, Else T, et al. European Society of
Endocrinology Clinical Practice Guidelines on the management of
adrenocortical carcinoma in adults, in collaboration with the European
Network for the Study of Adrenal Tumors[J]. Eur J Endocrinol, 2018,
179(4): G1-G46.

Leboulleux S, Dromain C, Bonniaud G, et al. Diagnostic and prognostic
value of 18-fluorodeoxyglucose positron emission tomography in
adrenocortical carcinoma: a prospective comparison with computed
tomography[J]. J Clin Endocrinol Metab, 2006, 91(3): 920-925.
Kunikowska J, Matyskiel R, Toutounchi S, et al. What parameters
from 18F-FDG PET/CT are useful in evaluation of adrenal
lesions?[J]. Eur J Nucl Med Mol Imaging, 2014, 41(12): 2273-2280.
Guerin C, Pattou FO, Brunaud L, et al. Performance of 18F-FDG PET/

CT in the characterization of adrenal masses in noncancer patients: a

28

29

30

31

32

33

34

35

36

37

38

39

40

41

4

prospective study[J]. J Clin Endocrinol Metab, 2017, 102(7): 2465-2472.
He X, Caoili EM, Avram AM, et al. 18F-FDG-PET/CT evaluation of
indeterminate adrenal masses in noncancer patients[J]. J Clin Endocrinol
Metab, 2021, 106(5): 1448-1459.

Else T, Kim AC, Sabolch A, et al. Adrenocortical carcinomalJ]. Endocr
Rev, 2014, 35(2): 282-326.

Yamazaki Y, Tezuka Y, Ono Y, et al. Updates on WHO 5th edition
classification, molecular characteristics and tumor microenvironment
of adrenocortical carcinomas[J]. Endocr J, 2025, 72(3): 243-257.
Shiera S, Schmull S, Assie G, et al. High diagnostic and prognostic
value of steroidogenic factor—1 expression in adrenal tumors[J]. J Clin
Endocrinol Metab, 2010, 95(10): E161-E171.

Mete O, Asa SL, Giordano TJ, et al. Inmunohistochemical biomarkers
of adrenal cortical neoplasms|J]. Endocr Pathol, 2018, 29(2): 137-149.
Wang M, Zheng G, Hu X, et al. Single—cell atlas reveals tumorigenic
profiles and immune dynamics of adrenal incidentalomas[J]. Adv Sci
(Weinh), 2025, 12(22): €2413493.

Beuschlein F, Weigel J, Saeger W, et al. Major prognostic role of Ki67
in localized adrenocortical carcinoma after complete resection[J]. J Clin
Endocrinol Metab, 2015, 100(3): 841-849.

Prinzi A, Guarnotta V, Di Dalmazi G, et al. Multicentric retrospective
analysis of oncocytic adrenocortical carcinoma: insights into clinical
and management strategies[J]. Endocr Pathol, 2025, 36(1): 11.
Papathomas TG, Duregon E, Korpershoek E, et al. Sarcomatoid
adrenocortical ~ carcinoma:  a  comprehensive  pathological,
immunohistochemical, and targeted next—generation sequencing
analysis[J]. Hum Pathol, 2016, 58: 113-122.

Sasaki K, Desimone M, Rao HR, et al. Adrenocortical carcinosarcoma:
a case report and review of the literature[J]. Diagn Pathol, 2010, 5: 51.
Agarwal S, Agarwal K. Rare pediatric adrenocortical carcinoma with
oncocylic change: a cylologic dilemmal[J]. Endocr Pathol, 2011, 22(1):
40-43.

Lerario AM, Mohan DR, Hammer GD. Update on biology and genomics
of adrenocortical carcinomas: rationale for emerging therapies|J]. Endocr
Rev, 2022, 43(6): 1051-1073.

Burotto M, Tageja N, Rosenberg A, et al. Brain metastasis in patients
with adrenocortical carcinoma: a clinical series[J]. J Clin Endocrinol
Metab, 2015, 100(2): 331-336.

Fassnacht M, Assie G, Baudin E, et al. Adrenocortical carcinomas
and malignant phaeochromocytomas: ESMO-EURACAN Clinical
Practice Guidelines for diagnosis, treatment and follow—up[J]. Ann
Oncol, 2020, 31(11): 1476-1490.

Gaujoux S, Mihai R, Joint WGOE. European Society of Endocrine
Surgeons (ESES) and European Network for the Study of Adrenal
Tumours (ENSAT) recommendations for the surgical management of

adrenocortical carcinomalJ]. Br J Surg, 2017, 104(4): 358-376.

Yeks HIY. 2026 4702 F 04 H &R H: 2026 405 1 01 H
ARSCOwsHE : AmERS H

SIHASC:

GRS, RFL, BB, L RV bR R U A RET JE R G 1101 SCik & 2 (1] BE 24371, 2026, 36(10): 1183-1189. DOIL:
10.12173/j.issn.1004-5511.202602013.
Wu WC, Zhu YF, Yang H, et al. Undifferentiated adrenocortical carcinoma with RET gene fusion: a case report and literature review[J]. Yixue Xinzhi Zazhi,

2026, 36(10): 1183-1189. DOI: 10.12173/j.issn.1004-5511.202602013.

yxxz.whuznhmedj.com


https://pubmed.ncbi.nlm.nih.gov/40190189/
https://pubmed.ncbi.nlm.nih.gov/25559399/
https://pubmed.ncbi.nlm.nih.gov/40214939/
https://pubmed.ncbi.nlm.nih.gov/27589897/
https://pubmed.ncbi.nlm.nih.gov/20687934/
https://pubmed.ncbi.nlm.nih.gov/21181300/
https://pubmed.ncbi.nlm.nih.gov/35551369/
https://pubmed.ncbi.nlm.nih.gov/25412413/
https://pubmed.ncbi.nlm.nih.gov/32861807/
https://pubmed.ncbi.nlm.nih.gov/28199015/
https://pubmed.ncbi.nlm.nih.gov/20660055/
https://pubmed.ncbi.nlm.nih.gov/24423978/
https://pubmed.ncbi.nlm.nih.gov/36059009/
https://pubmed.ncbi.nlm.nih.gov/33771190/
https://pubmed.ncbi.nlm.nih.gov/21386792/
https://pubmed.ncbi.nlm.nih.gov/30299884/
https://pubmed.ncbi.nlm.nih.gov/16849421/
https://pubmed.ncbi.nlm.nih.gov/30446652/
https://pubmed.ncbi.nlm.nih.gov/32665298/
https://pubmed.ncbi.nlm.nih.gov/16368753/
https://pubmed.ncbi.nlm.nih.gov/36690680/
https://pubmed.ncbi.nlm.nih.gov/40563596/
https://pubmed.ncbi.nlm.nih.gov/33524123/
https://pubmed.ncbi.nlm.nih.gov/34391699/
https://pubmed.ncbi.nlm.nih.gov/28431167/
https://pubmed.ncbi.nlm.nih.gov/16551738/
https://pubmed.ncbi.nlm.nih.gov/25027709/
https://pubmed.ncbi.nlm.nih.gov/2992805/
https://pubmed.ncbi.nlm.nih.gov/31715421/
https://pubmed.ncbi.nlm.nih.gov/39537177/
https://pubmed.ncbi.nlm.nih.gov/29542002/

