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INTRODUCTION

The field of neuroendoscopy began with
great promise.

This new modality hold the potential to
allow neurosurgeons to visualize
anatomical structures never before
studied 1n live patients.

The perspective would be unique, a
magnified view of the ventricular system
viewed from within its walls.



HISTORY

» Max Nitze credited with designing first to device an
endoscope this was a crude device composed of a series of
lenses with an illumination source at the tip.

First neurosurgical endoscopic procedure was performed by
L’Espinasse. In 1910,

he used cystoscope to perform fulguration of the choroid plexus
in two infants with hydrocephalus.

In 1922, Walter Dandy described the use of an endoscope to perform
choroid plexectomy. Dandy reported the first ventriculostomy for
the treatment of hydrocephalus fenestration of the lamina
terminalis via a eraniotomy and a transfrontal approach.

In 1923, Fay and Grant were able to visualize and photograph
successfully the interior of the ventricles of a child with
hvdrocephalus by using a cystoscope.

That same yvear, Mixter performed the first successful ETV by
using a urethroscope in a 9-month-old girl with obstructive
hvdrocephalus.



HIST GONT o

o In 1932, Dandy again reported use of an endoscope for
choroid plexectomy:.

o In 1934, Putnam described cauterization of the choroid
plexus with an endoscopic device.

o The procedure was performed 12 times 1n seven patients,
gras ls;uccessful 1n at least three cases, and resulted in two
eaths.

o 9 years later Putnam reported his series of endoscopic
choroid plexectomy in 42 patients. There were 10
perioperative deaths .15 patients failed to respond,
although 17 had successf?ll relief of increased intracranial
pressure.



CONT

o Scarff described his mitial results after using a novel
endoscope equipped with a mobile cauterizing electrode, an
irrigation system that prevented collapse of the ventricles,
and a movable operating tip that could be used to perforate

the floor of the third ventricle.

o He punctured the floor of the third ventricle in one patient
and achieved dramatic results: a 3-cm decrease in head
circumference 6 weeks postoperatively.



HISTORY

0 In 1947, McNickle - percutaneous method of
performing third ventriculostomy 1n patients
with both obstructive and communicating

hydrocephalus.

o Initially he used a 19-gauge needle and an
endoscope for visualization.

o Despite the numerous reports that demonstrated
the potential utility of neuroendoscopy, the field
never gained favor in general neurosurgical

practice.
0 The fact was that poor magnification and

1llumination made neuroendoscopy difficult and
unreliable.



TECHNOLOGICAL
BREAKTHROUGHS

o New Lens Type. In 1966, Hopkins and Storz developed a
rigid endoscope that used a new type of lens, the

SELFOC

_ lens. Conventional lenses have a uniform refractive
index,

The SELFOC lens used gradient index glass that had a

refractive index that varied with the radial dimension of
the lens.

Conventional endoscopes required the careful placement of a

series of relay and field lenses to construct an appropriate
image.

This new technology essentially obviated the need for the 4
relay lenses while preserving light transmission. These .
lenses also created a wider effective field of vision. il
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INVENTION OF CCD S.

o In 1969, George Smith and Willard Boyle invented the first
CCDs at Bell Laboratories.

o The CCDs usually a silicon chip, which are capable of
converting optical data into electrical current. “Charge-
coupling” refers to the manner 1n which the electronie
charges are stored and transmitted.

o The CCDs are 1deal for use in low-light environments and
were readily incorporated into the system’s apparatus,
resulting in both improved quality of the transmitted
images and decreased size of the endoscopic systems.



FIBREOPTICS

o . first used 1n the 1950s and 1960s, and refined further in
the 1970s.

o allowed the light source to be separated from the rest of the
endoscope.

o In1963 Scarff described the first use of a “fiber lighting”
system with an external light source for ventriculoscopy.

o These advances, which brought together brighter light
sources and cameras with improved resolution, the two key
components of any endoscope, were an important part of
the rediscovery of neuroendoscopy.



REDISCOVERY OF
NEUROENDOSCOPY

o In 1978, Vries described his experience treating five
patients with hydrocephalus, in whom he performed ETVs
by using a fiberoptic endoscope..

In1990 Jones and colleagues described a 50% shunt-free
success rate for ETV 1n 24 patients with various forms of
hydrocephalus.

o Four years later, Jones and coworkers had improved their
success rate to 61% in a series of 103 patients.

Currently ETV 1s primarily used to treat obstructive
hydrocephalus.



INSTRUMENT DESIGN

Conventional lens system

Hopkins rod ens system




3 CHIP CCD CAMERA













Comparison of rigid and flexible scopes

Rlgid scopes Flexible scope
Advantges Better image Steerability

higher resolution Application in spine

Wider view,

Better colour
Better light transmission
Light weight of disposable scopes

Disadvantages Less maneuverable Poor image
Not applicble in Spine. Pixel granules

Narrower view
Less true colour
Worse light
Smaller working channel
Limited selection of scopes
and instruments



skull base tumors,
cranlosynostosis,
degenerative spine disease,
Iintracranial cysts,

rare subtypes of hydrocephalus.















































































































