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I. Abstract Body (up to 250 words)
Objective

Magnetic resonance elastography (MRE) is an emerging technology which allows mechanical properties such as elastance (stiffness) to be derived from external perturbations that create shear waves in the tissue. Little is known about the effects of chronic shunting on the brain and shunt failure is considered a form of trauma which may negatively impact the brain’s structural integrity and development. This study investigated the effect of chronic shunting on brain elastance, and measured elastance as a correlate of Hydrocephalus Outcome Questionnaire (HOQ) measures. 

Material and Methods

Patients were identified from clinical records of two senior authors (RA, JG), and age-matched controls from study advertisements. Each patient underwent standard T1 anatomical sequences, as well as MRE sequences with actuators placed over the temples to induce concurrent millimeter-sized head vibrations. Elastance was extracted from this data to create brain stiffness maps. 

Results 

Twenty eight patients (9-39 years) and 20 controls (6-46 years) were enrolled. Data was consistent between patient visits (variance <4.5%). White and grey matter stiffness was significantly reduced in chronically-shunted patients versus controls, indicating a loss of structural integrity (p<0.001). No significant association between tissue stiffness and ventricular size was noted. Elastance was significantly reduced in patients with multiple shunt revisions compared to patients with ≤1 revision (p<0.001). Shunted patients with higher elastance (nearer to controls) demonstrated improved QoL on HOQ (p=0.044). 

Conclusion

Chronically-shunted patients demonstrate decreased brain elastance compared to matched control, and the greater number of shunt revisions, the greater the elastance loss. HOQ demonstrated improved QoL with increasing brain stiffness, possibly indicating greater resistance to compressive forces and/or less repeated trauma. Future aims will investigate patients in acute shunt failure to determine elastance differences before and after revision surgery. In the future, MRE may be utilized as a non-invasive measure of shunt integrity, identifying differences in brain elastance under different clinical scenarios. 
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