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[Abstract] Objective To establish and validate a nomogram prediction model for medium- to long-term adenohypophyseal
dysfunction (APD) in postoperative patients with non-functioning pituitary adenoma (NFPA). Methods This study was designed
as a retrospective cohort study. A total of 305 NFPA patients who underwent surgery at the Second Hospital of Lanzhou University
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from June 2018 to June 2024 were included. The involvement patterns of various adenohypophyseal axes were analyzed. The dataset
was randomly divided into a training set (n=244) and a validation set (n=61) at an 8:2 ratio. Multivariate logistic regression analysis
was used to identify risk factors for medium- to long-term postoperative APD and to construct nomogram models. The models'
discrimination, calibration, and clinical applicability were assessed using the area under the receiver operating characteristic (ROC)
curve (AUC), calibration curves, and decision curve analysis (DCA). Results ~ Single-axis, dual-axis, and triple-axis involvement of
adenohypophyseal function most commonly presented as the growth hormone (GH) axis, GH+thyroid-stimulating hormone (TSH)
axis, and GH+TSH+adrenocorticotropic hormone (ACTH) axis combinations, respectively. Multivariate analysis showed that male
sex, tumor volume, serum sodium, apolipoprotein B, preoperative triiodothyronine (T3) index, preoperative insulin-like growth factor
1 (IGF-1) index, short-term postoperative IGF-1, and absence of postoperative hormone replacement therapy (HRT) were
independent risk factors for APD with >1 involved axis (P<0.05). Maximum tumor diameter, serum chloride, serum albumin,
preoperative APD with >1 involved axis, short-term postoperative T3 and prolactin (PRL), short-term postoperative APD with >2
involved axes, and absence of postoperative HRT were independent risk factors for APD with >2 involved axes (P<0.05). Visual
impairment, maximum tumor diameter, lactate dehydrogenase, preoperative IGF-1 index, short-term postoperative TSH and PRL,
and absence of postoperative HRT were independent risk factors for ACTH-axis APD (P<0.05). Maximum tumor diameter, serum
chloride, preoperative APD with >1 involved axis, short-term postoperative PRL and cortisol, and absence of postoperative HRT were
independent risk factors for TSH-axis APD (P<0.05). The AUC values (training set/validation set) for predicting APD with >1
involved axis, APD with >2 involved axes, ACTH-axis APD, and TSH-axis APD were 0.91/0.82, 0.94/0.98, 0.93/0.82, and 0.88/0.90,
respectively, indicating excellent predictive performance of the constructed models. The Hosmer-Lemeshow test and calibration
curves demonstrated good consistency between predicted probabilities and actual risks (P>0.05). DCA confirmed that the models
provided clinical net benefit across a wide range of threshold probabilities. Conclusion The constructed nomogram models exhibit
good predictive performance, but their generalizability requires further validation with external data.
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Fig.4 Calibration curves of the nomogram for predicting different axial APD in the validation set
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Fig.5 Decision curve analysis (DCA) of the nomogram for predicting different axial APD
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