Quantifying Volumetric Differences in Infants with Hydrocephalus
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Structure Function
o Lateral Ventricle Subcortical area responsible for production and circulation of cerebrospinal fluid (CSF)
I n t r O d u C t I O n Inferior Lateral Ventricle |Inferior subdivision of lateral ventricle subcortical area that helps to facilitate the circulation of CSF
Cortical region that utilizes fiber pathways of axons linking cerebral cortical areas and subcortical structures
Cerebral White Matter |to facilitate neural circuits for sensorimotor function, intellect, and emotion
Cortical region that aids in perception and higher motor function with sensory information processing and T1 MRI Image BIBSNet Segmentation

Hydrocephalus Is the increased intracranial pressure and clinical symptoms as a result Cerebral Cortex _|motor functions integratior " — Segmentator

Subcortical structure that processes sensory information going to the cerebral cortex and motor information

of the abnormal accumulation of Cerebrospmal fluild which is often associated with the N e e e o e
dlla'tlon Of the Cerebral Ventrlcles Subcortical structure that plays a role in planning the execution of movement, learning, memory, reward, T

Caudate Nucleus motivation, and emotion Matched BCP

Manually corrected

Subcortical structure that is primarily involved with memory formation, spatial navigation,and memory Healthy Control

Hydrocephalus Occurs In ~1 In 1 136 ||Ve blrths and more Oﬂen In premature |nfant82’3 _—— gzgcs:zlrit?s:los:ructurethatprocessestheemotionalinformationgatheredfromtheautonomicsystemandthe

Amygdala hypothalamus and is involved in hormone secretion

T ORI
There are many etiologies and classifications. Table 2. Functions of cortical and subcortical structures/regions

: 6
Symptoms include irritability, lethargy, vomiting, a bulging of fontanelle, and above of interest.

percentne head circumference. If left untreate hydrooephalus can potenhally lead to b
death.*

Pediatric hydrocephalus diagnosis is more dependent on the interpretation of - | e\ SR
anatomical changes because, ur%hke adult patients, pediatric patients are unable to S Ara — Figure 3. Axial view of T1 MRI image and
fully participate in clinical exams. & LY s N . corresponding segmentations of the clinical participant

with Severe Hydrocephalus (1.1 months) compared
Research Question: How does hydrocephalus affect cortical and sulbcortical volume N with an example of an age matched BCP healthy

metrics in infants with hydrocephalus compared to typically developing infants” - ‘ —— control.

Figure 2. (A) and (B) Axial view of T1 weighted images of a BCP
healthy control (8.3 months) with cortical and subcortical labels.
(C) Sagittal view with locations of corresponding slices.

Cerebral White Matter

Hypothesis: \We expect there to be differences in cortical and subcortical volume
metrics between typically developing infants and hydrocephalus infants.

Methods Results Conclusion

Left Lateral Ventricle Volume by Cohort and Age Group Right Lateral Ventricle Volume by Cohort and Age Group Cohort

High resolution structural MRIs were conducted on a 31 9 o ' Age Matched 5GP Healthy Goniro here are differences in cortical and subcortical
Siemens Prisma MRI Scanner at the University of Minnesota. incidental Uniateral Ventriculomegaly (16.0 months) volume metrics between typically developing

Ventriculomegaly (6.8 months)
iInfants and hydrocephalus infants.

Moderate Hydrocephalus (8.3 months)

®  Severe Hydrocephalus (1.1 months)

BIBSNet, an open-source community model that utilizes data

augmentation and large sample size of manually segmented e e e + BOP Healthy Contro The level of differences seems to track with the
. : : e i ) @ Ciinical Participant , . . :
Images, was used to create general brain segmentations. severity of clinical diagnosis.

Left Inferior Lateral Ventricle Volume by Cohort and Age Group Right Inferior Lateral Ventricle Volume by Cohort and Age Group Left Thalamus Volume by Cohort and Age Group Right Thalamus Volume by Cohort and Age Group

£ : e l
ITK-SNAP was utilized to manually correct segmentations of the g " Impact: The more information that we have

11 and T2 MRI images as needed for the clinical participants. o | about the differences between these clinical

. | o e c infants and typically developing infants the
Cortical volumes were estimated for 154 participants (O to 16.7 T s . .. — 1 . - — S bettar wie can Uhdereiand The full afece of
months old) for cortical and subcortical structures/regions of - —— m— hydrocephalus on brain development.
interest.

Future studies can aim to investigate volumetric
| differences longitudinally as well as consider
Age at Scan Corrected Age | Age Matched BCP Healthy % % i ~ € ' -the da-ta frOm pre_ and pOSt_ ShUﬂt Inserthn aS

Clinical Participant Diagnosis | Gestational Age (months) (months) Control Ranges (months)
Incidental Unilateral ~40 weeks y i Suze y i e y o v : o y f v e i a treatm eﬂt -
Ventriculomegaly (Full-term) 16 NA 15.25-16.75
Ventriculomegaly ~27 weeks 9.8 6.8 7.55-6.05 Left Cerebral Cortex Volume by Cohort and Age Group Right Cerebral Cortex Volume by Cohort and Age Group
Moderate Hydrocephalus ~23 weeks [ sl 8.3 7.55-9.05
Severe Hydrocephalus ~25 weeks 4.5 1.5 0.35-1.85
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anatomical differences in order of severity (right to left). Amygdala)
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