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Diffusion of the Corpus Callosum in Young Infants
      


We would like to thank you for the opportunity to respond to the queries raised in Dr. Groenendaal’s letter. We would also like to thank Dr. Groenendaal for his interest in our paper and for taking the time to express his concerns.

We agree with Dr. Groenendaal that the presence of restricted diffusion in the splenium of the corpus callosum (SOCC) in neonates with perinatal asphyxia should not be deemed as a normal finding. In the conclusion section of our paper, we emphasized that although the presence of “restricted diffusion” in the SOCC may be normal when the MRI is performed on a 3T system, correlation with clinical presentation (the presence of perinatal asphyxia in this current context) and stage of brain maturation is extremely important. It is definitely not our intention to suggest that restricted diffusion within the SOCC in all young infants with MRI brain performed on a 3T system are normal. It is also not surprising that our observation differs from that of Alderliesten et al[1] as only infants with hypoxic-ischemic injuries were included in their study and hence, the observed restricted diffusion in the corpus callosum is undoubtedly pathological. In contrast, our recruited patients have no known medical conditions, which may result in restricted diffusion within the SOCC.

We also agree that quantitative measurement of apparent diffusion coefficient (ADC) value is the gold standard to ascertain if the perceived “restricted diffusion” truly represents the presence of a pathological condition. This is however, challenging especially within the neonatal and early infantile periods as the corpus callosum is thin and flat, rendering the placement of region of interest (ROI) for quantitative ADC measurement highly challenging. Definition of a normal ADC value is also often challenging in the pediatric population, especially in the first 2 years of life as the measured ADC value is highly dependent upon the stage of myelination and/or brain maturation.[2]
        [3] The ADC cut-off value provided by Dr. Groenendaal (0.969 × 10–3 mm2/s) was used to predict outcomes in patients with perinatal asphyxia. Therefore, this cut-off value may not be useful to differentiate normal from pathological “restricted diffusion” within the SOCC. Furthermore, the intent of our study is to highlight the potential pitfall of relative “restricted diffusion” within the SOCC in young infants imaged on a 3T system and not to establish the normal range of quantitative ADC measurements in our patient cohort. Hence, quantitative ADC measurements were not performed.

With regards to the indications for MRI scans, approximately 22% of our patients were healthy control population from a previous prospective study. The rest of the patients were scanned for various clinical indications, such as suspected structural abnormalities on antenatal scans, suspected congenital infections and developmental delay. Although not all of our recruited patients were healthy infants, they were carefully selected. Patients with conditions which may result in restricted diffusion in the SOCC (including hypoxic-ischemic injury) were excluded. As not all of our patients were healthy infants, this was also included as one of the limitations to our study.

As mentioned by Dr. Groenendaal in his letter, diffusion weighted imaging is very much dependent upon the imaging parameters used. We acknowledged this fact and hence have included the details of our imaging protocols in Table 2 of our previous paper.
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