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    Abstract
Objective Children exposed to chemotherapy in the prenatal period demonstrate normal neurocognitive development at 3 years but concerns regarding fetal brain growth remain high considering its vulnerability to external stimuli. Our aim was to evaluate the impact of in-utero chemotherapy exposure on brain growth and its effects on neurodevelopmental outcome.

Methods The protocol was approved by the local ethics committee. Brain regional volumes at term postmenstrual age were measured by MRI in children exposed to in-utero chemotherapy and compared with normal MRI controls. Brain segmentation was performed by Advanced Normalization Tools (ANTs)-based transformations of the Neonatal Brain Atlas (ALBERT). Neurodevelopmental assessment (Bayley-III scales) was performed at 18 months corrected age in both exposed infants and in a group of healthy controls. Multiple linear regressions and false discovery rate correction for multiple comparisons were performed.

Results Twenty-one newborns prenatally exposed to chemotherapy (epirubicin administered in 81% of mothers) were enrolled in the study: the mean gestational age was 36.4±2.4 weeks and the mean birthweight was 2,753±622 g. Brain MRI was performed at mean postmenstrual age of 41.1±1.4 weeks. No statistically significant differences were identified between the children exposed to chemotherapy and controls in both the total (398±55 cm3 vs 427±56 cm3, respectively) and regional brain volumes. Exposed children showed normal Bayley-III scores (cognitive 110.2±14.5, language 99.1±11.3, and motor 102.6±7.3), and no significant correlation was identified between the brain volumes and neurodevelopmental outcome.

Conclusion Prenatal exposure to anthracycline/cyclophosphamide-based chemotherapy does not impact fetal brain growth, thus supporting the idea that oncological treatment in pregnant women seems to be feasible and safe for the fetus.
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    Footnotes
	Contributors SP participated to the design of the work and she managed the enrollment of patients (newborns) and the neonatal data collection and she gave substantial contribution to the analysis and interpretation of data. She coordinated the communication between the different participants. She wrote the first draft of the paper, she gave final approval of the version published, and she ensured that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved. VC performed the volumetric analysis of the MRI scans. She wrote the first draft of the paper and she gave final approval of the version published ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved. GS participated in the enrollment of patients (mothers) at moment of cancer diagnosis and was involved in the management of maternal treatment. She gave substantial contributions to the analysis and interpretation of data, especially those regarding the maternal therapy. She revised the work with important intellectual content, giving final approval of the version published. ES performed and assessed the MRI scans. She gave technical support to Contarino V regarding the volumetric analysis. She gave substantial contributions to the analysis and interpretation of data, especially those regarding brain morphometry. She revised the work with important intellectual content, giving final approval of the version published. CF participated in enrollment of patients (newborns) and performed the neurodevelopment assessments. She gave substantial contributions to the analysis and interpretation of data, especially those regarding the follow-up of the children. She revised the work with important intellectual content, giving final approval of the version published. FP contributed to the design of the clinical protocol. He participated in the management of maternal treatment. He gave substantial contributions to the analysis and interpretation of data, especially those regarding the maternal therapy. He revised the work with important intellectual content, giving final approval of the version published. CC performed and assessed the MRI scans. She revised the work with important intellectual content, giving final approval of the version published. SC participated in finalizing the setting-up of the tools to perform the volumetric analysis. She revised the work critically for important intellectual content and she gave final approval of the version published, ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved. MO participated in the management of maternal treatment. She revised the work with important intellectual content, giving final approval of the version published. SP participated in enrollment of patients (newborns) and in the neonatal data collection. She revised the work with important intellectual content, giving final approval of the version published. NP performed the statistical analysis and gave a substantial contribution to the interpretation of data. He wrote and revised the work with important intellectual content and gave final approval of the version published. EG participated in the management of maternal treatment. She revised the work with important intellectual content, giving final approval of the version published. FA revised the work critically for important intellectual content and he gave final approval of the version published, ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved. FM gave a substantial contribution to the conception, design of the work, and interpretation of final data. He participated in the intellectual content revision of the work and he gave his final approval of the published version. FT gave a substantial contribution to the conception, design of the work, and interpretation of final data. He participated in the intellectual content revision of the work and he gave his final approval of the published version. MF was the project manager of the study. She coordinated and managed the whole project, contributing to the design of the clinical protocol. She gave substantial contribution to the acquisition, analysis, and interpretation of data. She contributed to writing the paper and revised the work critically for important intellectual content and she gave final approval of the version published, ensuring that questions related to the accuracy or integrity of any part of the work were appropriately investigated and resolved.
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