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[Abstract] Background Compared with adult—onset schizophrenia, patients with adolescent—onset schizophrenia
experience a high genetic susceptibility, severe negative symptoms, high recurrence rate, poor prognosis and social function
recovery. And clarifying the brain functional alterations in adolescent-onset schizophrenia is of great significance for further
elucidating the pathogenesis of the disease and exploring personalized and precise treatment. Objective To investigate the altered
functional and effective connectivity of bilateral precuneus in first—episode patients with adolescent—onset schizophrenia based on
resting—state functional magnetic resonance imaging (rs—fMRI) , thus providing reliable imaging evidence in guiding the study on
mechanism involved in adolescent—onset schizophrenia. Methods Twenty—one drugnaive first—episode patients with adolescent—
onset schizophrenia who met the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5) criteria for
schizophrenia were enrolled, and another 21 psychiatrially healthy controls matched on age, educational background and gender were

concurrently selected. The schizophrenic subjects were evaluated using the Psychotic Symptom Rating Scales (PSYRATS) and
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Positive and Negative Symptom Scale (PANSS). All participants underwent rs—fMRI scans, and the whole—brain seed—based
functional and effective connectivity analyses were conducted in bilateral cuneus region. Then the correlation between functional
connectivity strength and clinical symptoms of patients was discussed. Results In terms of functional connectivity, the functional
connectivity of bilateral precuneus and left middle temporal gyrus was increased in patient group compared with healthy control group
[P<0. 01, family—wise error (FWE) correction at cluster level, P<0. 05]. In terms of effective connectivity, patient group responded
to negative feedback with greater activation of seed region and left middle frontal gyrus than healthy control group. Correlation analysis
within patient group denoted that the decreased effective connectivity of bilateral precuneus and left middle frontal gyrus was positively
correlated with the total PANSS score (r=0.450, P<0.05). Conclusion The resting—state functional and effective connectivity of
bilateral precuneus is abnormally alerted in drugnaive first-episode patients with adolescent—onset schizophrenia, and the decreased

effective connectivity of bilateral precuneus and left middle frontal gyrus may be related to the development of clinical symptoms.
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Table 1 Demographic and clinical characteristics of all participants
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Figure 1 ~ Comparison of functional connectivity of bilateral precuneus

and left middle temporal gyrus between two groups

Figure 2 Effective connectivity of bilateral precuneus and

left middle frontal gyrus
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