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Ventriculo-amniotic shunt

Fetal agueductal stenosis (AS) is one of the most common causes of congenital hydrocephalus, which
increases intracranial pressure due to partial or complete obstruction of cerebrospinal fluid flow within
the ventricular system. Approximately 2-4 infants per 10,000 births develop AS, which leads to
progressive hydrocephalus, which enlarges the head often necessitating delivery by caesarean
section. Most babies born with AS are severely neurologically impaired and experience a lifetime of
disability. Therefore, a new device technology for ventriculo-amniotic shunting is urgently needed and
has been studied to ameliorate or prevent fetal hydrocephalus development, which can provide a
significant impact on patients and their family's quality of life and on the decrease of the healthcare
dollars spent for the treatment.

Ventriculo-amniotic shunting is an option for the management of severe ventriculomegaly and results
in normalization of the ventricular diameter. However, a high proportion of survivors have
neurodevelopmental delay and the possible beneficial effect of ventriculo-amniotic shunting needs to
be assessed by randomized studies

Many trials of intrauterine shunting proved unsuccessful, mainly because of complications such as
intra- or extracranial shunt migration, obstruction, infection, and malposition.

Case report: The author is presenting a case of a successful ventriculo-amniotic shunt utilizing Al-
Anazi ventriculo-uterine shunt, which is easy to implant. It has a one-way valve to prevent amniotic
fluid backflow and special wings to prevent shunt migration, which is both relatively short and wide to
reduce the possibility of malfunction and the risk of infection because there is no exposure to the
external environment.

The successful trial showed that Al-Anazi ventriculo-uterine shunt might be the first step in treating
congenital hydrocephalus

This study has successfully validated the design of shunt devices and demonstrated the mechanical
performance and valve functions. A functional prototype shunt has been fabricated and subsequently
used in multiple in vitro tests to demonstrate the performance of this newly developed
ventriculoamniotic shunt. The shunt contains a main silicone-nitinol composite tube, a superelastic
90° angled dual dumbbell anchor, and an ePTFE valve encased by a stainless-steel cage. The anchor
will change its diameter from 1.15 mm (collapsed state) to 2.75 mm (deployed state) showing up to
1.4-fold diameter change in human body temperature. Flow rates in shunts were quantified to
demonstrate the valve function in low flow rates mimicking the fetal hydrocephalus condition showing
“no backflow” for the valved shunt while there is up to 15 mL/h flow through the shunt with pressure
difference of 20 Pa. In vivo ovine study results show the initial successful device delivery and flow
drainage with sheep model °.
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