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Abstract

Pituitary adenoma (PA) is the most common primary tumor in the sellar region, and the heteroge-
neity of its biological behavior directly guides the selection of treatment strategies and prognostic
evaluation. Traditional radiomics based on a single intratumoral region of interest (ROI) has made
considerable progress in the differential diagnosis, invasiveness prediction, and consistency evalu-
ation of pituitary adenomas. However, a single intratumoral ROI is insufficient to fully reflect the
interaction between tumors and the surrounding microenvironment, as well as the intratumoral
spatial heterogeneity. In recent years, multi-regional radiomics strategies, including peritumoral
ROI analysis and voxel clustering-based tumor subregion and habitat analysis, have emerged as a
research focus. By expanding the spatial dimension of radiomic analysis, this method extracts abun-
dant quantitative features from different intratumoral functional subregions and peritumoral mi-
croenvironments, providing a novel non-invasive technical approach for the preoperative predic-
tion of biological behaviors of pituitary adenomas. This paper systematically reviews the research
progress of multi-regional radiomics in the molecular subtyping and cell lineage prediction, inva-
siveness evaluation, preoperative tumor consistency judgment, vascular characteristic analysis, and
postoperative recurrence and prognosis prediction of pituitary adenomas. Meanwhile, it analyzes
the incremental value of multi-regional strategies compared with conventional single intratumoral
radiomics. The current main challenges are also discussed, including inconsistent delineation cri-
teria for peritumoral boundaries, multi-center data heterogeneity, and insufficient model inter-
pretability. Finally, future research directions are envisioned, such as multi-center external valida-
tion, deepening of imaging-molecular-pathological cross-scale multi-omics integration, and trans-
lation into clinical practice.
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G ZERRBORTIN Ki-67 FIRRZS, KIET ADC BGAG A AR Tk fe e b, ] AR P IX 43
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MZHH IS R T 7RTHERTB, A BRI Im R R AT SRS B 16 73 7 0 A5 Bk 4 51 MR
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LR HBGTT 2k TRRREA RN, ARKIRE, IR AR, AR ME K17, HE
B2 R BEIREE IR 5 A [ 25 R T 25 2295 2 (Knosp 70 ZR) R I HEMMZ 28k, #EmfPEA . 2 XA A
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LB IS 7122 S8 (B T8 7 51 00 AR AR BEAN v, e PR P A7 AR SR 1
15251 2 XSREL AR 21 52 AT R LG 55 MRT PR 8] 45 S MR I AR R IR R AR BRI, 2512 ) L 1 g R B2 A3
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AR, AL R R ITE AT EARAE27]. 20 RIER], H] MRI AR AR w]

DOI: 10.12677/acm.2026.1693083 592 Il PR 2 2 3t


https://doi.org/10.12677/acm.2026.1693083

EHE—, AR

P TN A PItNETs FO IGO0, BT B i R OB [28] . ER %7 17 B FEIR AL e 2D i
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B, AT 2 B0V BRA A ricRe s LG H RAERI, BRSSP IR, RIE Rk Htn),
ST R IEUA TARRAEAE A TC a0 1, B IEAT (BRI SRt Bt 2R B, VR 2 BT LS Z A
LTSGR IT 325 RIS, I PREE I SR A 2 AR (P R AN R SR Z B A —— “ PRAT” Hpitk A
i PR e 53 4 3l A RS AR D (] /R HY RS e T, X AR SQFHR T SRR AT I 7 7 o o 8 EAh,
AR AN . BERR AL 5 RE R RS LRk Z AR PR A 2 IR ) I AR S o, P A 2%
T IR RFALERE .
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WERAGH N E ARG B S 75 #I N TR (Z 5T S PR T H 0] 52 10~15 44
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HIER X 7 BT AR G AT R BV I 8, KA AR S oW . SR, H AT EEA48 2 X805
B R Z RGN PAEZTEVHY, RRAR T EIHAMNEET H.

4.3. TTRERE Al RAR R HERBBIEPAIN A

A iR N T4 BE(Explainable AL XADBCAREIRE “RBAH" M9, B oRim KGR OB T R-1-22. BL
A AP TR 22 RG22 AR 12 B ) XAT H AR K FAE 22 X 3ehse 2 a5 o (17 76 S - SHAP
(SHapley Additive exPlanations)%: T & {E I ZE10 i (V0B FME , 3853 2 F 73 Be AN RRAE AR AL F0I (1) 5Tk
DBEAS T A4 4 R R ) B PR R I B VAR o 7E 2 XGRS AR T, SHAP ] LAER AR 1 [m] 25 “ TR 4
DX AR IR LR AE X 12 R R 2 MR TN STk B K7 —— i an, X — DTS “ w2 KUK 1
SHAP {8 7] 58 27~ 78 JE (X 45 3 mm 5 Bl A () 2K FE L AR R B SO AR AE DTk 1 40% B A, 98 N AR BT
X R BTPERFIEDTRR 1 35%, 1T R AR T SR AEA TTHR 1 25%. XA & A4 1R U BT 4 T 8 1 PR 2. T e 8
PRAFRR RSB YE , TR a2 —A> “ X467 Hth . LIME (Local Interpretable Model-agnostic Expla-
nations) I8 i 75 4 i RERE AR BT 0L — AN R RE PR AR RE (U B P AR Y BRIRSREARY), Dl SRS BB 1) o) &5
RSB ERE . 5 SHAP M2/ IHEAR, LIME B RE “Enbx > B8, B 44 HiX
AN ——"& AT AFE S8 5 1) MRT B LA 2005057 7 o0) F000 o7 iR A R PR 2 8] X Ao 6 22 [X
B, LIME ] RAG3 ) AR eI 9 25 AR 850 0 X FI98 Jo) 4847 2 2 (R DR AR A, WL s R 6 =2 ) 57 B ) ARk Bl
B TR IR . BTN, FERRE SR U TR VR4 vh, SHAP FlI Anchor J7VETE 75%1 72% )
ZA B I R R A AT R X IR IIERT UB R “ 42 )5 - JaiB” BLAMP R &R . SHAP SRty =i
(B AARAT N FRME, LIME 42406835 S M MEA MR, P35 456 ) 52 25 52 TH I R 22 TR A8E 28 (45 4 R A

2,
4.4. EHUIEKRB

PA—A7 55 % 53 PETC ) R A K R s R T VP4l sl A MR 27 g (= A0 1 47 552 P ) e
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