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[Abstract] Objective To investigate the characteristics of thickness changes in peripapillary retinal nerve fiber layer
(pRNFL) and identify related risk factors in patients with Moyamoya disease (MMD). Methods A retrospective study was
conducted on 150 MMD patients (150 eyes) aged 6—6S years admitted to the Neurosurgery Department of the Fifth Medical Center,
Chinese PLA General Hospital from May 2016 to December 2023 (observation group), and 150 age-matched healthy volunteers
(150 eyes) from the hospital's ophthalmology outpatient department (control group). Both groups were subdivided into pediatric
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(<18 years), young adult (18-40 years), and middle-aged (40-65 years) subgroups. The pRNFL thickness in four quadrants was
measured by optical coherence tomography (OCT): superior (pPRNFL-Sup), inferior (pPRNFL-Inf), nasal (pRNFL-Nas), temporal
(pRNFL-Tmp), and average thickness (pRNFL-Avg). General clinical data and pRNFL thickness were compared between two
groups. Univariate and multivariate logistic regression analyses were performed to identify risk factors for pRNFL thinning in MMD
patients. The cohort was randomly divided into training (n=210) and validation (n=90) sets at a 7:3 ratio. A predictive model for
pRNFL thinning in MMD patients was constructed based on logistic regression results. Model performance was evaluated using the
area under the receiver operating characteristic curve (AUC), and clinical utility was assessed via decision curve analysis. Results
Compared with control group, MMD patients exhibited significantly reduced pRNFL-Avg, pRNFL-Sup, pRNFL-Tmp, and pRNFL-Inf
thickness (P<0.0S or P<0.001), while pRNFL-Nas showed no significant difference (P>0.05). In the pediatric subgroup, pRNFL-Avg
and pRNFL-Inf were thinner (P<0.05). In the young adult subgroup, pPRNFL-Avg and pRNFL-Sup were reduced (P<0.001 or P<0.05).
In the middle-aged subgroup, pRNFL-Avg, pRNFL-Sup, pRNFL-Inf, and pRNFL-Tmp were all thinner (P<0.05 or P<0.001).
Multivariate logistic regression identified visual field defects (OR=15.28, 95%CI 2.95-79.10), disease duration (OR=1.11,95%CI 1.05-
1.18), and the number of involved cerebral vessels (OR=1.49, 95%CI 1.01-2.22) as independent risk factors for pRNFL thinning. The
predictive model achieved AUC of 0.94 (95%CI 0.91-0.97) and 0.95 (95%CI 0.91-0.99) in the training and validation sets,
respectively. Decision curve analysis confirmed the model's favorable clinical net benefit. Conclusion Thinning of pRNFL was

observed in Moyamoya disease patients with visual field defects, disease duration, and cerebral vascular involvement identified as

independent risk factors for pPRNFL atrophy.
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pRNFL-Sup 132.16+13.06 116.59+24.00 -4.136 <0.001
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Fig.1  Single and multi factor forest map for thinning of the optic nerve in patients with Moyamoya disease
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Fig.2 Hosmer Lemeshow goodness of fit test of the prediction mode based on clinical features for thinning of the optic nerve in patients

with Moyamoya disease (MMD)
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Fig.3 Receiver operating characteristic curve (ROC) and decision curve analysis (DCA) curve analysis of the prediction mode based on

clinical features for thinning of the optic nerve in patients with Moyamoya disease
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