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Abstract

Pituitary neuroendocrine tumor is a common intracranial tumor, and the treatment is mainly
transsphenoidal or transcranial pituitary tumor resection. For patients undergoing surgical treatment,
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whether postoperative recurrence will affect the follow-up treatment plan and survival progno-
sis of the patients. Among them, the PitNET that invaded the suprasellar or parasellar area was
difficult to be completely removed during surgery, and recurred in 12%~58% of patients after
surgery. (In this paper, the definition of relapse was adopted in the expert consensus on diagno-
sis and treatment of recurrent pituitary adenoma in China in 2019: symptoms and signs that had
disappeared after pituitary adenoma resection reappeared; Endocrine indexes increased again
after reaching the remission standard; Tumor growth reappears on imaging.) And even if the
tumor is completely removed, 10%~20% will recur within 5 to 10 years. The recurrence of tu-
mors brings financial and psychological burden to patients and reduces their quality of life. This
article mainly reviews the factors of postoperative recurrence of PitNET from three aspects: im-
aging features, pathological factors and other factors, and puts forward personal suggestions on
the clinical treatment of PitNET, aiming at providing references for the clinical treatment of this
disease.
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1. 5|

TEARAH S P 73 WA b8 (pituitary neuroendocrine tumor, PitNET) A& —f i UL A5 4 frboig, 249 5 B i Y
JIIRE (1) 15%~20%, A& B 28 B 598 R JR Ji5 28 = DL DA igg [1] - H AT PItNET (1 3= B8 97 772
WA AR VIR, H—RR G BFEREMEONA S, R, A5 PINET RILH BRI
2, SEARFHNE K, HPERNE FEE S XM PINET T ARPELERYIFR, KR 12%~58%
() B 2 IR R (AR SO e SCR AT 2019 48 b [ 52 1 3 4R BRg 1276 & X 3L IR P R g 3 R D)
BRA G CVH 2R PPRERARAE B s 20 WA FR ARk B R AR IS PR s R85 A P O B e e A=
K)o BPAEIR A 56 2 DIBR , 10%~20%15 4= 7E 5~10 FE N Kk [2]. BEE MR E Kk, BET R T+,
Klt, AT B PHNET B AR R E, BFR PUINET KRR E LA EERE L. At
PItNET A5 5 K 136 73 8 35 MAAR R AL  ZH S0 B SRR AL S AR b ) B 3 8 TR 22 DY A D TH AT 2538
B ZIR I RIR T T e 2%

2. ®mEE
2.1. R

2.1.1. MERERK

B (1 22 TUF 9027 I 8 U B A P A ) 52 e 2 R R 35 — T Mieta 20 AT AR i 3 R 5 A JE R
BRAR NG T3 7 I 2H (— A AR B R 5 e B R R s AU R R R R ), R E—HERE
N 12%, —HERFN 46%, H—HARJE 5 HE. 10 FAEAREA ZHP R3], ER—Txt 142 £
BT, MR R VIR S EH 24%HIME K, 5 . 10 4F. 15 SRR FE 37108 18%. 32%. 34%.
T IR A J5 A i A I £ R 4T9% 010 R 8 R 5 B AR IR R/ INR G N - 5 41 10 45 15 4R 52 %5511 2H 30%-
48%. 70% [4].
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2.1.2. BRI

JigR s B Rt DA A A AR R S5 R 1) — T S R TR 2R . MRS R IR B R e IR TR 4
PIRIHMERE, MO FEOR G Mgk AR, #t— 52 AR5 &2 & [5]-[8]. Kyle Juraschka &5 AfE— Tk T-52
M) 2 4980 DI SR AR O 0 R B R B KR B R AR DI SR FE B R IR 1, MR % B 3~4
cm. 4~4.9cm F>5cm 434, PIRVIBRFERE 7358 89%. 80.6%F1 73.4%, HAG Sl X [9]. Ferreira
SN AR, BREROC, P E SRR IR Bt 2, B R NG N, A R e T
PRI Re IR E 1) 0T REME 30K [10]

2.13. EREEE

PItNET —fM 2 RYEAEK, BN SRIMHRZZBBEALR . AKRE . 55 E TG HPUR 2 K
HRWAT R[1L]e — LA o h th MR AR R 40 SR U 52 PINET V) BR R 1) # 228 3= [12]-[15].
HAr7E Chuzhong Li 28 NfHFFCH, Knosp <2 ZHEE, LB VIR A 90.6%, Knosp >3 i) &%
R 63.9%. ANPEREE TR ILI B E A VIF N 83.4%, TMHERERICH BE 1N 30.8% [12]. FEHXTF12
ZITAE, VIR WA, BRI (O 2 32 55 ) LU 3 BLAR N IR (B 53 L SR A5) R AfE D)
Bo WIRESE B T RS Rk A mr DL r gl 25 Bk, DAY KB #E DLABI5E A bk, 1igansE R AT £ i
BRI, RMERS AW TFARRTE, MFRBOREHE K[15].

2.1.4. BB MRI 8%

XFF PIHNET RJEME K, HETHSOF ORI, BRETE MR A if S 50n] 0 s 10 52 R e . — i
MRI G S5, andE MRI 3RS R t1 I MRI BG F, BREFIBOR A KEEE T F
RRIKEES NFPA R G S RBUHEZEVIME, T RIEVIFRTEEEME. Kie7 F8EFER % 2 fiit &2
Jei o SPRB K AR v T HR R I R BE % 5 Bk B R [16]

2.2. AARRIEFHFE

22.1. ESH

2022 31 WHO 43 23T s 20 B i 2 L 4l S8 A RTAH SSR- A PItNET 4324 PITL 1 & PitNETS.
TPIT i % PitNETs. SF1-1% 5 PitNETs FIJCHA V)4 M R (1 PitNETs DUAhR B LR+ RFp B4 [17]0 R4
BT 73 RS SCRAT A 0 B R RS 73 J2 0, AE R R R R BRI A, (FR R A PITL 15 R
JiJ8, Crooke ZHHGIRE, JCAUPRMIR, PERRMAIAN AT AURMPIR , FhERURCIR 1 A KR AE AR L T RE
(P “TTBR” B oM IR A A B B T e R 2R M A B R MU [18] o IX M6 U 7E 22 T [8] [19] [20] 4 7 Hh #4145
FIER . B W Scheithauer 78 R 7 A & SLTORE R IR K o3 R SR IO AR 28 1k, i PR Bl g 47 SRR 2%
HEEamERF[21]. XM, Piotr Sumislawski 2 NAEABATHIBE T PR H T ASFIIA A, AR TZEX—
DU e N 2MEE AR5 62 11 J1 I PR AN L ZA 52 0 M R 3 AE A [ 235 0 A, i e AR e e 2 ]
BA G R L ZE S [22) 0 PRAR IR A SR 5 R 0T R B T 9T 07 VR A TR AN — SR 7Y B A /b L o

2.2.2. BFEKYE

PItNET w7545 350 7 BelvJpd 38 I M B 2R 2 WA S 5 WA 0 WA A B AN [ ST 4 AN TR R AR A g o T
XA 73 WA Re AR, H 6 78 [23]-[25], R AT EAR 5 R K 7T DAZE— e R B2 B TA J5 5 R I 1 .
E Liu Yifan X PE iR £ A f5 5 R (KR 2R I 70, AR R 37 2 5 5 10K s DA AR S5 FIAR i LR AR
B RIRE R E KT S E R BB [24] FE—TWF R R EROR, RGHEE FRIIREA S RERR R
B4 WA T R B TS 5 AR R R R [7] 0 #E— T meta 0 M s, BA A AR S Sk 4 2L 2294 B MR FROIR it
PRI 1 IE AR SR AR EA KA RIGRR R . R B B ARG A KRR, B IR
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R R EAEKBE REASIEFE, BWREE - ANREHBEARE K FK[26].
2.3. KR

231 EREBREAR

F i 438 25 1 (matrix metalloproteinase, MMPS) 2 4H Jifd 713 Jii B4 g Bt 7 1 32 B 00wl , 1R T4 10
WA BN MR8 RS R A A S 25 o A BRI G BR A A A i FE vh, BT DA 2 N
MY, XTS5 A MR, BT OL BN i 2 I R I — AN BB R 3K [27] . 75— T 72 [28]
ORI, R AVERGE PINET 1 MMP-9 (WP A 2 B8 & T AR R A PNET, MEER AE PItNET
W4 B TR 1 ALZUMHIFT TIMP-1 (9 PH M R E A e . Beah, — IR FEXT 55 5112 S Bs Dk R
J PO PR RS S5 3 AT [ BPE T 9, R ACTH BB MMP-9 Kl sy, BOR R m, &R R R,
FE7R MMP-9 B {E N TN ACTH i & & 104 2 T 2 [29]

2.32. NEEHELER

N TR B 4k 3 A (pituitary tumor transforming gene, PTTG) 2 227 %4 b o WIAG A s 3k ], 2
TG R ) SRS BRI [30], PTTG FEHE b i ik 25 T Bl 22 53 2 IR G (0 SRl b 31 5] — ¢,
M= A AR RS AR T A0 MR[31] . — TR TN 74 AN TAAIEFEAAT 7 REH L 0. 2R ER PTTG
RIEGER BN, 5 PA KD FAKA Ki-67 8E R IEM . PTTG MHMEZRLY PItNET (1§ i
FEFIAAR 2 IEAHOG[32], IXAMUARR PTTG i BERIE & H 27 MR AE KA S ECE &SR E K,
WIRES PTTG FEAK AT EAE N PINET HIZ5 WA 7 HE 55

233 RERERSF

G A A R TR IE B B R R AP IR EIHNE R, X EIRE X T4 RF B FR 52 A 15 4b & 41
rh A B G 2 S PR R N TR RO P2 2R DG B L, AR, 3 iR e g o 45 i G B 2 A A AT P DA 3 G
AR S BEIR[33]. Bl anfE P 4H B SE TS 1 1 (Programmed Cell Death Protein 1, PD-1), ‘& & 847 Fi%
i) T 40/ B 4. BAZ4iiE. BRI (NK) AR ORI R TH . &A WA B : T2
TZECAA 1 (programmed cell death ligand 1, PD-L1)FIFE 5 FE T2 B 44 2 (programmed cell death ligand 2, PD-
L2), Mgger L@ ] PD-1 F1 PD-L1, 5 T 4ifoiud . WONFEBm A ae o, M g
PO IR e 2 WA R 2 45 il M A= K [34] . 1 CD-80 1 CD-86 i i 75 i e IR B v 78 LMl o 7, A
M7E T 4005 CD28 45& WG T 40, i7E T 415 CTLA-4 Z5&mE T 4 kiG[35]. HAroH
WE2RTRIERE S T, —IUE 60 4 TARFEAM B S &I, 12284 R+ PD-L2 (p <
0.0001). CD-80 (p = 0.0035)F! CD-86 (p = 0.004)[{] MRNA 7K {3 T} 55 [35]. JRT, {528 3 fh fisd
IEH FEARFEA Z ] ) PD-1. PD-L1 mRNA 7K~F3&A &4 7 7 [35]. A A3 PD-L1 ] mRNA /K-F7E
Ki67 %5 i 16 g v & 25 7He[35] . Shinsuke Uraki [36]. Zhou [37]14 ABTE H TR 52 2 7 288U
WA

2.34. REEKEFZHE

F KT ZAK(EGFR) & —FES IR 1, EGFR 15 5B ERAT40 M A9 A= 4 o 385 AN 73 Ak A5 A= 3t
PEREEZEIEM. HATC KU EGFR @46 T JUR SR I Uk B 5 B it R A B3 i s R
A WA W AH K1 [38] . Rai Ashutosh &5 ANBIFFE 152 & MEJC D g 11 3 44 IR (NFPA) (n = 47)FIEHE R R 1 NFPA
(n = 55)4 pEGFR 3Rk, RIGIER KM NFPA ML, & RME NFPA H pEGFR T693 PH MR B 5 &
(95.7% vs 81%, p = 0.02) [39]. X IG5t A4 K B G €0 5 5 A PH 4 G (o 40 S 202 1 e (H M) Ron RIS FESE
[39], WFFCRILE K IE NFPA (1) H (A tH 2% ¥ 15(122.1 + 6 vs 81.54 + 3.3, p < 0.0001). # ] pEGFR T693
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FH M AT 5525 T NFPA (18 % (HR = 4.9, CI 2.8~8.8, p < 0.0001) [39].
24, EEAZE

2.4.1. 4y

ERERT T PItNET R KR BA S H KA 2 B A 4 30 . —S/EE UONFEREN, MR K%
WL, 75 Lyu W [40]MI0F 70 R R B, ks vl 45 R0 il gl 52 % -« MARCO LOSA M.D [5]#1 Trott G [41]
PINRAE H OB SCE FHESE TIXAN AR, HAR AR D458 1br £ Ki 67 5 J0 DR 2 04 e s
(RS 2SS AT, Anna K Watts [42]7ERF7E R &I, BERFER %, EROMERHEE 3%, 41
% B UL MR AR 41 B DL MK 4.2 £, (HRA SR 7R H QB[] [8] [43] K EL4E
%5 PINET BB RIEA BAER R, = IX P R 7045 50 i D5 AT B b T3 et 5 Hon) T4 8 T B 2
Gy 48] [43]3k % 2H IR A & 22 BE A K1)

2.4.2. WHASE RAFEIRE

F Rl e T WRCOHH sk 0 B 44 57 B 45 50 (Body Mass Index, BMI) 5 PItNET 5 & M 3¢ R & 0 7T 80/, CHENY
[4317ERE 7L A B BMI > 25 kg/m? FIFRAH 52 /2 PItNET B A5 & R Bt g fah o fE G IR & . BERHET
P75k R 77 W (Progress free survival, PFS) A 44.99 4N H, i BMI e 5 #8235 1745 PFS 4 53.6 P -
UbAh, SRR AL, AR S R T 48 PRS $506(40.38 N H vs 54.35 N H) [43]. BEAR, —EERET
WAL B AH[44]. BMI [45]-[471F0 R () A4 K B kA 5%

2.43. RIgHTT

AR JG YT R HE WA B AR R G YT 5 %, W T —2m B R RS 3 1 5 829597 . Chang
Edward F %5 AXF 663 4 NFPA BEH AT 7KV 5087, #iE AT 0T X ETIRSTR) S &
RIGINAHIS(HR 3.6, 95% CI 1.4~14; p = 0.01) [48]. KIUAJEHUT REW 32 STR HEFHHIME A, H
ANREI D BIRR (1) B 3 1 iR 2 % [48]. 7E Park Paul %5 AR 7 rh, Xt 258 4] NFPA frffivs H th & B,
ARG SERIESZ T80T B 5 4R AN 10 4R 520N 2.3%H 2.3%, RESZHUT IS 1 5 42 10 4
SR Z Sy 7N 15.2%F1 50.5% [49]. R1T, T R R8T BOR J5 T 7R T i BB DL AN i /65 2 4 XU 11 3
TN, AR SR R TBOTT 22 115 A 25U A 558 110 UG, DA S AR08« P 431 T e AR B g /NN B 45 L e AR
&, DME B A DR [50].
3. &g

ASTHRFZNE PINET AR J5 8RR 7 I3 M FAAR SR ZHZ00 B 2R AE . AR ie ) S e R & Y
ANTTTHRATERR, NI A B RS Bl R B2 i EE A5 2kt 1 A AR 7 IX Sefisg, w2 PINET B R 2312
TR 25 B2 o PRIHETRI XS PIfNET A5 &R RE, 2 22FH27T (Multi-disciplinary Treatment, MDT) 822Ut it
RECNEE, fEEAE PUNET fiziadfEd, MiZBEMAENEL WaWE BENE IoEeh, weERbR
IRRE, BTV AR, B2 T B3 2l e B My 7 %, IR EIT RIS AR T .
KPP 2 S RHIMER R TSN — SRR T, 185 TisiEmiE,. A RdtE, FHATK
JABE VI AVE B, JE HARZ SRR A LEIRTT T R 2 7800 78 18 R I & D7 TS DL, WAEAR SR A 0 R & pi
F4Y), 05 RAER B EE NCREBOR G T, W T A SRR RERERS, JFRN ST . I
H MDT BEAAERAARIE A f5 B 1972 0] Bliz FH DA S5 I R SER XU . MDT B AE AR IR YT
PR EA BENRSE, GfFEEE2T RENSE . RAEEP R, (ST RIRM A BRI H DR SR
SRR L RE ). Rltk, MDT #2241 S AR EE AR JAH SRR 2T I B3
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