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[Abstract] Non-functioning pituitary adenomas (NFPAs) are relatively common. Apart from hyperprolactinemia caused by
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pituitary compression, they typically lack overt hormonal hypersecretion and usually present with clinical symptoms due to mass
effects. Previously considered a uniform entity, NFPAs are actually a highly heterogeneous group of tumors, including aggressive
subtypes like silent corticotroph adenomas (SCA) and null cell adenomas. The 2022 WHO new classification of pituitary tumors
employs transcription factors [e.g., pituitary-specific transcription factor 1 (PIT-1), T-box transcription factor 19 (TBX19, also
known as TPIT), steroidogenic factor 1 (SF-1)] for detailed categorization, allowing precise subclassification of NFPAs into multiple
subtypes derived from distinct cell lineages, including silent gonadotroph adenomas, SCA, and plurihormonal PIT-1-positive
adenomas. This helps identify highly invasive subtypes with high recurrence risk, guiding clinical diagnosis and treatment, prognostic
assessment, and individualized management. The new classification also provides a theoretical basis for targeted therapies of NFPAs
(e.g., somatostatin analogs and temozolomide). This review comprehensively discusses the latest pathological classification of NFPAs
and its clinical implications, aiming to enhance understanding of this disease and offer valuable insights for precise diagnosis,
treatment, and prognostic assessment.
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FRG), HP L ERENERERATERELFZFY., —FokaXE. AR, 3+, F24#.
FEVEH . LEM, kS, e RAPTRENG ABAR KN, Tohak EERE 0N ERE R (7.0~413)/10 7, #F
ALK FE K (0.65~2.34)/10 FW, HE X mET R IMME, BVEFFE S AR H. UFKTHE
Eo R FERRE Y, MEERRL2UFERD . ERRDEFTRIA, BN T BREHEHLRT
I e ﬁ"][s], fﬁﬁ"%ﬁﬁ%%k’ﬁf&‘fﬁﬂ%ﬁk%ﬁﬁﬂﬁﬂi%@(silentgonadotrophadenoma, SGA)U]; FAMFHE, H
WA — E A ST # Bk MR B B R K U 3 48 8L IR J (silent corticotroph adenoma, SCA), iX & —FFEL A B MGk
WEERE, ERENTHAERSESMEEIERS, AUETHRRAE, FEE; A -—F2ZTEFERE
M fREE, A, FTRRERANT R EERENET RS, BNEAR. MITARATRENFEZ R,
2022 JR R T A 4 A (WHO) HT R B R E 2 KA 2017 A Ko L HTTH—FPWEH., HFOKEL
ko, RAHZIEFAERFHATHE, #—FURT RHREQRGORELE, X-FHABENLE D
WMERETMERET T, AXEARTHREERENTRE P XXM IERETHEH, UEFE LA T
HEEREWETRE TG, EARGERET ST EEREHIAR, KT EZERFOTE.

1 EREARREFRSENERER

FE20004F DLAT, WHO —E M EERME I THRWER LB XY, dTEEBRENS X6 ERKE
HE & fn ek A A e e . AT, 722017 JRWHO B A BRE 09 9 K oF, TR IR A R 40 g 2 0 B9 3 2%
A, BREHFTETINEERBE N K, B EFRFEREPOU X B JE 4148 4 & FH F 1(pituitary-specific
transcription factor 1, PIT-1), T-box #% 3 A - 19(T-box transcription factor 19, TBX19; UK TPIT)#n 2 [E B A A,
[ F 1(steroidogenic factor 1, SF-1)%&U), 1% 4K W3R T R4 K B F 4 A8 B 40 038 R oo 7 w1 . 7 E 4K
AU E R ERECRRBEORTH R T RENTTRZAGEA .

2022 4 10 % S HRSE 1 8 O 22 4 KA SRR OE IE R E 4 Ktk & 4 4 0k JH (pituitary neuroendocrine tumor,
PitNETs); # 4% H T 2017 F EE M 0 £ FRABETEFHAT 2R WA, FRRE T ET E a0
R, KA R RS B PHNETs (Y iR WA ¥ T A, p X ERANARALNFRIN G EREZET
% PIT-1, TPIT, SF-1. GATA % 4 % & 3(GATA binding protein 3, GATA3) 1 % & % & a(estrogen receptor
alpha, ERa)% ¥, #2% 52017 M R AR ZAE THELFERKHE ARG, BAEAEKHE-#A
FHMIRE . ERMET RS X Oy A, BT PIT-13 A KR, T PIT-1 P8 % % BOR IO8 & 3 ko
kB R S R PIT-115 R RE M R R 2 R PIT-118 R R . A3 4K o A oy B8
BRFEMMER, ARER, IFENRERLMHERAEHRTLE. RELABEIATAHETNRLR
W, ¥ PTH PUNETs 5 4 4 ML W m 3B KA, BIPIT-13% 2 . TPIT ¥ & . SF-11% R X R #4140 3% 2 &
PitNETs, T G # V1 48 # 16 R B9 PitNETs @ 5 F 0l IROE T £ & OB (R 2 M RU L EFETF). @,
FERIGW 4 K 12 F PtNETs LA, H & 4 K i#% % (growthhormone, GH)#4# . 1# L % (prolactin, PRL)#H 8. &
B b Ji§ i % % (adrenocorticotropic hormone, ACTH) 40 i, #7 PitNETs 7 # — 3 2 Jy B 55 Fikr A oy i B AL AL
i & ¥ R B #% % (thyroid stimulating hormone, TSH) 41 2. PitNETSs 71 & % % # % (gonadotropic hormone, GnH)4f
JEPitNETs & 2 T AL, #mE o RAAFKi-67, EKMEZKR, FELZHK, O-FHLEASDNAF EEH



Med J Chin PLA, Vol. 50, No. 4, April 28,2025

% (O°-methylguanine DNA methyltransferase, MGMT) %F 15 45 4 & i 8 I R 5 B3t — 5 # € 7 P g 0 7 4F
M, FRESXE, G ARAPIT-1E R ARG, SCAEAREM, Fib, 900 Lk £k
BHRETA, RAHEHERE, SEXRNGNEREE, XEHREEREHERET . TEIFEMMETE
BEAEAEET L,

PIT-1 £ % %35 T GH 40 M A% 8 . TSH 40 J % #n PRL 40 L I % , 842 GH. TSHf# PRL 40 i &y L. SF-1
FERIAT GnH A IRE, F42 GnH 4o th 2 4, T GnH 40t & & i1 SF-1. GATA% & % 1 2/3(GATA2/3)
#1ERa BR 21, TPIT £ % %3 T ACTH 4 L I% 8, & ACTH % il 7 1t B AR T4 .

3 18 O 2 4 2k ZUT A B PitNETs £ /0 4 34N £ B 46 A F PIT-1. TPIT A1 SF-1# AT 56 ; B A
W, 38 B4 FE ERa 1 GATA3, ERAI T ¥ #9426 b #5 ACTH, GH. PRL. TSH. 97 #| # & (follicle
stimulating hormone, FSH) . AR R E (luteinizing hormone, LH) FofEE O E o T3 (glycoprotein hormones
common subunit alpha, o-SU), #H o XEH T HAMBE LA N EEZYE, 2UAARKSFAZARX 2 WETLA,
o R T B LR R CAMS.2, R 4L 3 ABL/AE3 Fr CR18U, s Bk I st T R e MR R L Ao
WJE (NF-PUNETs) & A ¥, AHEMRLEME . TR AEFHEERE L E N NFE LA R,

KFEHFZHE T4 %G, NE-PtNETs 7 DL Z SGA, EHMEE . PIT-1 [HM S % ERAEMSCA. LK EH
JBREREL T AR E, 4, SGARKY LWLEA, XK EZSCA, PIT-1 M ZHZRBEME 4R
g,

2 TCINREMETER LR K 4 b8 (NF-PitNETSs) B A~ [5] I BY

2.1 SGA SGA f lfi /R & NF-PitNETSs # 70%~75%">' ) HAF4E 2 B-FSH. B-LH fr a-SU /iy 4 .5 26 T . &
FEANAN T, FFSHFLHERAFHG DR AR AW FIAT, 78 IF SF-1 8 B M & 3k K70 08 0 1% 1 R %
FaPKRRES, ESF1RELEAEFRELHERAAELAETH—BMELT, ERERKZHEIEFIH —
WHSE-1 2 M KXI, FHil, BARKESEFI AP RMERGZARBREGFE—CWRERE, FiRsER
d, TR GATA3HAT 2K . — TN 151 0 AR 8 7T Ll GATA3 2ot J& K3, PRt K& 4 e
B, BRAREERE. BLEEKREHMBE R E M IRE T GATA3 Y N M, T 69 1% 14 1% % % 4
0 JE 8 A 68 15] (98.5%)GATA3 4e 5 [H D7) [ £, Turchini 451 %4 29 1] M I% 38 & 40 i % 58 ¥ 1T GATA3 3¢
B, HFAME G 93%, BRIIET GATASERMERAZ MR E T EFTEREL, Bk, £SF1IERAHAENE
JT, GATAZF1E N # 7w L Wi SGAM 3 K B F, A F M SGAH, ERa ik T B H AW 5 587 7 1 b iz bt
8 T A £ M B A I

22 SCA SCAFHEHABmHEZINNEAT UM EN LW, EXLHEMEELHHEZERA N KIEH,
% 5 NE-PitNETs £y 15%"); o T H 4 X B F TPIT 8y & A G € K Z A, B b H A o oy b ) 7T 6 3t
Kfb. E—REBETRF, FuToio R b F 4000 888 69 18 6] &4 4 JLFl TPIT Je 5, H o 8 1] (44%) L F
£ 7 SCA, BE A TPIT & 4L 4 & W8 E 5 T ACTH %% A (L £, R4E WHO 2022 F 1 # 4
K, ACTH & Wy B E R4 F H 7 TPIT k£ M, Bk, LA ACTH I M oy 2 K B3 8 38 3T 38 o TPIT % 8 f& 35
AWEH LN SCA, XERE-LFARFHEAFN LT EE, SCAWAREHE . % 2017 F WHO # 2
K, SCAYW AN RFAER, —TETFHME I >5 5 5 X1 Meta 04T 2 77, H 31% 8 SCAE K™, B
M, SCAWIANEA —ElREMN,

2022 JRWHO 2 ZRBEHAF KN SCA R H 3 FmE LA, BB % F A A SCA. H B F b & SCA fn
Crooke 28 i, % J& (Crooker's cell adenomas, CCAs). 2 %5 Bk Al SCA % 3 ACTH # % K b M 7%, CAMS.2 % A
B M, MR PAL A SCARIL N ACTH B F )b 55 FA M4, CAMS2 4% Bl Sk FE ¥ ; T Crooke 48 L i /5
ECAMS2Z B, EFE—REZ, SREFNE LK, MHEFRAESCAT L2, T Crooke 41 /il
MR E AN, FENE, EAN, BUNERE, FlEkZ, EXEELNHTAUNTFEE -G — N
. RITH—THEIFME T SCA. 4 ACTH ) K B8 & SGA Wy ¥ s Av v, R ILKi-67 4t T An A £
A BAE=H2BZREHITFEN, KT, 7 SCAF ps3 A M ] (26.9%) ¥ & & T SGA(9.7%)"), ps3 & &
AR N H G TR A R E S R E .

23 PIT-1MHMZHERE PIT-1MHMELHERGI & AU ERENERRE; XLRGHB2HE L
B E2MHfE, WGH, PRL, TSHABEE AR R - T, K FZHRBNRE L WRFLBRE; 4K, BoKRE
A H AR ELE PR, FRECHEXE. BEILE LERFRBA @A, EFRLEFHELL
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HRBAM LM EPIT- IR SRR R AL HEPIT- IR SR, EEETELEE, YHANNHRTAS,
&7 NE-PitNETs £ 0.9%~1.8%2, Z 8 h Tohtete, WEGKR A, EEEEEK, KRETPIT-1H RAHEER,
ERERBHAEZANREALEES, BAWE N RAM, 70%-80% F > £k GH, TSH, PRL F B H f ¥ &,
WD ok —FEA A RAD), AFRIL IR B ALA, BEFEME, MGMT % PIT-1 [t £ B & it
B R KRS TRk, RASEA K (TMZ) T A4 %0657 PIT-1 0 M % 38 & B g e,

24 FHMIZHE 2004 Mo KT HMRE 2 XN EERBEAMRANRE, LALMERES o84
TAMARE N, MR R E, THARBEZREAEFIEFRAELEH AN FE, B AAH
AR, MAERTETHANERFE LS, T80 E 0N EREH T %, Nishioka XVZ ., RIEH o
£ SUHE MR E AR T o e R B o K 23.19% TR E| 1.2%, A T et A4 FHF LY
R, EEWERAMBEEEEES, EE2D, BEFEZIENE, YARNIERREREZIR T LA
B, M5 XEMEAMEHLS ., TEAMBEERENL, THREZ ZHNERALNFRE S BRI
REBEHBEHRNMZNWME., & LS RS2 N0 HERE WA TR IEE K E F-1(thyroid
transcription factor-1, TTF1), i % % (serotonin), ATRX. %L T- % Bk & & 6(death-associated protein 6, DAXX) 1
RAERRMERE XE F2CDX2) %, KRBT WAH Y T L5 %X B PitNET fn 6 & M # & W 4 0t i
(neuroendocrine tumor, NET)®, $XT, {779 2 F KM AL B A 7] #F 5%k 9 9 PitNET 5 %2 # Mk ¥ X #4292 0
MEd Rt ENTRE. BeEAEATTRE. ERBT XA TN ERALF L6, BEHFlEW
ZARSRATEDRNEBEFRE, A TEHMEBEN LML L,

2.5 BBEMAKBEIABBRE BHBUEKBZHRBRERFELSN L RPIT-1f0 GH % E 6 MM, iR
fodk B R B IERGENAE S 5 BT R IRE T ARG B 2%~4%C" . 5 0t B & K k& 40 i IR A
B, RERI>FEARAZRALECHRATR A TR B REAKFZHARBE > AR ETLA EHATAE,
HEMmARAE N E N, HERREE, XEKBAZWHERVDNET IR £, Wi, SH0A %
KMEAMIREAL, BBEYEKRZTARREELRFEFTN, ARERERK, BRRA, BEMHERE,
g RBF AR ED],

26 HRUEAFZARRE BHRUEEILZTHMEIEK ERD T, X4 NE-PItNETs #7 0.6%~1.6%, # %
NG 64T EFPIT-1fPRL B AR, HoMBEERARAMEE T RIANERa FIERE, ERTEE
IEMEAR, AROE, XEWEELEEFPEEEERAK, EAFHAFFERLRZ L4,

2.7 WBRMETSHAMIRE # %M TSH 4 M I8 8 41 5 NF-PitNETs 8y 0.9%, x4 A F L6 H T
PIT-1fITSHE & E Mk, BT ERMERXFE T TG HEMERBE LM, EE T — 2% TSH L& A K1
TSHAMIZE, FAKRFEPIT-ILEHMRER P EARTA, — S NERENFRAIN, TSHAEMKRE . &
IR TSH #y % ¥ % 40 6 IR 8 B 3k 3k TSH 8 PIT-1 A M % 8 X IR 8 GATA3 2 [tk k7, B b, 7 PIT-1%
B M Al b, GATA3 4 7 66/ B T # B 1 TSH 40 il IR % B9 15 B o

3 EMRBREWHO FTRIE D RN T st BB EISTTRER

Ee M EREEARESG 2N NIEREXIN TR, NF-PUNETs£FEE, ¥#ELHIEEDY, Bk
WHOIXIEERGZE N ERY E RN TR L. B, A THERE SRy Tk EEREE L FAB
W, FRAELHEEERY, NMEHTEEFRI T, (ENF-PtNETs % A ¥ F R F M, HF
AT AFETLMGRHE, XTHARLAERALNEHTHRFT_LIET . 4K, NFE-PItNETsZ— 7
MRENEE, FREXRBGWE _KETH AR, FHik, RAFENRERAFTEY TWHO R WE
WAk B RS R FE NN, NFPUNETs ERER TR T oL RRE L AR N AR ELE R, AAEWLE
W K35 [ M8 NE-PitNETs F, Bik95% E I H R H FHEL 6, Bk, #69EEKEREE LS X% NE-
PitNETs B #5V/E 2 K4 K 7 88 X

Bl B, AR T H A% N 0B 8, NE-PitNETs 7F R AR5 3 78 48 B Ki-67 #HATE R X 4, X2 W THE
MARATTABLAFEEZNERENL, FRFEELLEHBTAAEGT X @S RERE, Fln, NF-
PitNETs ¥ SCA, PIT-1 A Z H ZREMEAWREEXRB T AERE, EA— 2R EEE KT, &8
BHEERENEEZLR, BHTCAMS2 R EETHEREQNBREASHRA, Ay THBTE. BHH,
ST b 2K Bk B R B R TR, A B TR A RO R U

BREQEE T H AT ERREREE, T NEPUNETs WHE#THE, HAEETEE &b (0




MedJ Chin PLA, Vol. 50, No. 4, April 28,2025

SRR AT BT . M T AR BT S B BT ). SGAT A E A FR BT ik, EEEIZEMMNSCA. K AR
PIT-1 4008 R . ZAMBEFENTHFERLRKAKAAHET. I TNEPUNETs W HA KERE L FH,
PLE BT B RO A RIE, BT AR EERFOIRMET 7 —MibrkE, HARExW, £KWEZ
K (SSTR)1-5 7£ NF-PitNETs | )~z & ik, 4F 5|2 SSTR3 fuSSTR2 X Wi A P Al sh et Rk & h £ §0Y, #p 4k
W& R 7T f A BY T NE-PtNETs 897657 ; 4, MGMT % NE-PitNETs ¥ % 3k # k S £ AP, 48 &7 T™MZ
697 7 #E 3 NE-PitNETs A %, {EE A 254067 R R M A #, 17 F B E RAAL AR KA

Fk, REFMERE X, KEERHEXBEIEATAAEL) TEFEEHTLAE . 2%, K NF-PitNETs
R T FIRIE. FrE, A TREERE T Tk E0E N0k 07 A5 A EERRENE
BRA, AR ENENE T 7 E, KEEFNTE,

4 BEERE

2022 iR WHO 4 8 7 B 40 K05 1 7 2017 JRAE B 2% 5 B F 4 B B 3 A, X NE-PitNETs By 457 B H & Z A4
B, ARETHEANR, ENFEREREGHAIELERET EEZREMSS, K K4 5 NF-PitNETs i
TR —F RO EEREREFOAR, EARELTREFNA WA R T RS, —FE, FE
BNHREREFERGENFATNORK, REFNLTREDEAREFEE, TETEITFERE;
H—FE, NETEZEFL2RGEMRMET TE, QFEE LT RET 2 BT FENNA, B, &
BB STAREM D TRATE . FES PR RE, kR REIER TR, b, FIEA
ITEGBFEFEARG O EHRNE, WERETMNER, ThHiERARREENFNKE, &AL LI NF-
PitNETs 8y # /4 97 .
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