Supplementary:
VPS implantation protocol

The VPS implantation protocol was the one routinely and regularly used for NPH cases in clinical practice [Yamada et al., 2022]. Patients lay on their back, head turned left followed by general anesthesia, disinfection, and draping. A right frontal or occipital incision to scalp and an incision to the right abdomen is performed. All patients are implanted with CODMAN CERTAS© Plus programable valve (DePuy Synthes, Johnson & Johnson). The end of the shunt tube is guided through a subcutaneous tunnel along the neck to the abdominal cavity.  A hole is drilled and the dura mater cut open, followed by ablation of the dura and pia. Right lateral ventricle is entered using the ventricular end of shunt tube until clear CSF appears and the shunt tube is fixed appropriately. During the operation, the initial opening pressure is determined, and CSF specimens are collected for analysis. Shunt valve is fixed in place.  Initial pressure setting is based on a fixed level of 5 (corresponding to 145 ±35 mm H2O) while accounting to the height and weight of the patient.

Post-ventriculoperitoneal shunt placement protocol

CT scans are performed on all patients within 24 hours from surgery to verify the catheter location and absence of bleeding. Postoperative follow-up visits are routinely performed 1 month and 3 months post operation by the neurosurgeon and additional follow up visits are performed by the SMDI neurologists up to one year after operation. Additional follow-up visits may take place at neurosurgeons’ discretion. Adjustments of valve pressure levels at 1 or 3 months follow up are performed as needed. The setting may be adjusted to level 6 (180 ±35 mm H2O, according to device datasheet) if symptoms of over-drainage are reported (postural headaches, dizziness, nausea, vomiting, diplopia and seizures). If patient does not experience improvement in gait, the level may be adjusted to 4 (110 ±25 mm H2O, according to device datasheet) at the neurosurgeon’s discretion. In cases of worsening of adverse effects, an additional CT may be performed.

Supplementary Figure 1:
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Supplementary Figure 1. STROBE flow diagram of patient enrollment, treatment allocation, and longitudinal follow-up. Forty-one patients with possible iNPH were screened and underwent TMS-EEG evaluation and LP/CSF tap test. Twenty-two patients proceeded to VPS, of whom 21 completed the 3-month follow-up, 19 completed the 6-month follow-up, and 18 completed the 12–18-month follow-up. Reasons for attrition included comorbidities precluding surgery, postoperative complications, and lack of compliance with additional onsite symptom evaluations.

Abbreviations: iNPH, idiopathic normal pressure hydrocephalus; TMS-EEG, transcranial magnetic stimulation–electroencephalography; LP, lumbar puncture; CSF, cerebrospinal fluid; VPS, ventriculoperitoneal shunt; FU, follow-up; CTT, CSF tap test.
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