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[Abstract] Objective To investigate the risk factors associated with recurrence of high-grade non-functioning pituitary
neuroendocrine tumors (NF-PitNETs) following total resection. Methods A retrospective study was conducted on the clinical data
of 252 patients with high-grade NF-PitNETs who underwent surgical treatment at the Department of Neurosurgery, Beijing Tiantan
Hospital from January 2012 to December 2023, and met the inclusion criteria. High-grade NF-PitNETSs included Knosp 3A, 3B, and
4-grade subtypes. Kaplan-Meier curves and Log-rank tests were employed to compare the progression-free survival (PFS) of Knosp

3A, 3B, and 4-grade patients. Cox regression analysis was applied to identify the risk factors associated with the recurrence of high-
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grade NF-PitNETs. Receiver operating characteristic (ROC) curve was used to calculate the area under the curve (AUC) of each
recurrence-related factor to evaluate the diagnostic efficiency. Results

differences in PFS among Knosp 34, 3B, and 4-grade patients (P<0.001). The PFS of Knosp 3A was significantly better than that of

Survival analysis revealed that there were significant

grade 3B and 4-grade (P<0.05), while there was no significant difference between Knosp 3B and 4-grade (P=0.118). After integrating
the three groups into Knosp 3A group and 3B-4 group, there were significant differences in PFS and some clinical features between the
two groups (P<0.05). Cox regression analysis indicated that age <SS years old (HR=2.883, 95%CI 1.253-6.634; P=0.013), T,
heterogeneous signal (HR=1.842, 95%CI 1.061-3.197; P=0.030), Knosp 3B-4 (HR=2.190, 95%CI 1.069-4.488; P=0.032), and Ki-67
>3% (HR=2.266, 95%CI 1.265-4.061; P=0.006) were risk factors related to tumor recurrence. ROC curve analysis showed that the
AUC:s of the above-mentioned risk factors were 0.682, 0.706, 0.709 and 0.750, respectively, and the AUC of the multi-factor combined
model (age+T, signal+Knosp grade+Ki-67) was 0.838, which was significantly larger than that of each single risk factor (P<0.0S).
Conclusion High-grade NF-PitNET's patients with age <SS years old, T, heterogeneous signal, Knosp 3B-4 and Ki-67>3% have a

higher recurrence risk. The combined application of multiple risk factors can improve the predictive value of recurrence.
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Tab.1
pituitary neuroendocrine tumors (NF-PitNETs) (n=252)

Baseline characteristics of patients with non-functioning
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P[] (%)]

b 85(33.7)
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Tab.2 Preoperative predominant clinical manifestations of high-
grade non-functioning pituitary neuroendocrine tumors (NF-

PitNETs) (n=252)
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Fig.1 Comparison of progression-free survival in patients with non-functioning pituitary neuroendocrine tumors (NF-PitNETs) across

different Knosp grades
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factors associated with the recurrence of high-grade non-

functioning pituitary neuroendocrine tumors (NF-PitNETS)
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Tab.4 Univariate and multivariate analyses of recurrence in high-grade non-functioning pituitary neuroendocrine tumors (NF-PitNETs)
. AR 5T Cox ZHZE 537
HR (95% CI) P HR (95% CI) P

LR (<P /2 ) 1.783(0.645~4.929) 0.265 NA NA
PRS2 40 (<HP 2 /= ) 1.515(0.921~2.492) 0.101 NA NA
shilR#2s2 RO/ 1.719(0.415~7.116) 0.455 NA NA
P ATIB I RESZ B (V2 /15) 1.358(0.643~2.870) 0.423 NA NA
PRABAE (2 /75) 1.262(0.303~5.257) 0.749 NA NA
<5 % (/1) 5.558(2.527~12.226) <0.001 2.883(1.253~6.634) 0.013
PR (5 /o) 1.220(0.730~2.040) 0.448 NA NA
TG A5 (/1) 3.263(1.930~5.517) <0.001 1.842(1.061~3.197) 0.030
HEAR /I (2 /1) 0.973(0.511~1.850) 0.933 NA NA
e B A2 (<4 cm/>4 cm) 0.927(0.521~1.648) 0.796 NA NA
JiE (AR (<10 cm®/>10 cm®) 0.900(0.548~1.477) 0.676 NA NA
Y B 2 (SF1/TIPT) 0.989(0.592~1.652) 0.966 NA NA
Knosp 3B-4 . (F&/77) 3.838(1.947~7.565) <0.001 2.190(1.069~4.488) 0.032
Ki-6723%(/&/1%) 3.315(1.873~5.868) <0.001 2.266(1.265~4.061) 0.006
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Tab.S Diagnostic efficacy of risk factors associated with the recurrence of high-grade non-functioning pituitary neuroendocrine tumors

(NF-PitNETSs)

A AUC(95%CI) TR (%) RESBE (%) FHAE BT (%) FHEFTINAE (%) Yy P
(95%CI) (95%CI) (95%CI) (95%CI)

Pl <55 % 0.682(0.621~0.739)  87.5(76.8~94.4)  48.9(41.6~56.3)  36.8(33.0~40.8)  92.0(85.5~95.7) 0.3644  <0.001"

T, 55 A% 0.706(0.645~0.761)  65.6(52.7~77.1)  75.5(68.7~81.5)  47.7(40.2~554)  86.6(82.0~90.1) 04116 0.003"

Knosp 3B-4 2 0.709(0.649~0.764)  84.4(73.1~92.2)  57.5(50.0~64.6)  40.3(35.7~45.1)  91.5(85.8~95.1) 0.4182 0.001"

Ki-6723% 0.750(0.692~0.802)  73.4(60.9~83.7)  76.6(69.9~82.4)  51.6(44.2~59.0)  89.4(84.8~92.8) 0.5003 0.036'

ZHEPAHRE 0.838(0.786~0.881)  76.6(64.3~862)  81.9(75.7~87.1)  59.0(50.8~66.8)  91.1(86.8~94.1) 0.5848
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WA, fEdEMR R K.

A3 B, PitNETs A B m S itk , 2
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(R +T, 155 +Knosp 732 +Ki-67) , Fh FH ROC
LA — RS Z RN RS ERIE T I, &
ZHNERPA B AUC B K TR <55 % | 1,15
SANIL) | Knosp 3B-4 9 M Ki-6723% £5 M — P K 1)
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