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Scanning Flectronic Microscopy (SEM) Analysis of the Ventriculo Peritoneal Shunts
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Abstract: Ventricular peritoneal derivations may determine conditions in the tissues, which may then create
fibrous tissues around them. They mclude cases with catheters of the SEM and they show that when the
fibrous tissues are formed, the outer surface is irregular. However, they are not determined through phystolosis

or irregularity inside the surface.
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INTRODUCTION

There are four cerebral ventricles: lateral ventricles,
which are in the cerebral hemaispheres, the third 1s situated
in the diencephalon and the fourth ventrical is situated
between the cerebral aqueduct (aqueduct of Sylvius) and
the dorsal roof and hilus of the cerebellum.

The lateral ventricles communicate with the third
ventricles through interventricular foramina, also known
as Momro. The third ventricle commumnicates with the
fourth through the aqueduct of Sylvius, which flows
through the midbrain. The fourth ventricle commumnicates
with the ependymal canal as well as with the
subarachnoid space through three foramina especially the
lateral opemung (Luschka) and the median aperture
(Magendie), which are situated in the hindbramn of the
fourth ventricle. These ventricles contain a lining by
macroglia elements called ependymitis. These are linked
between them in order to form a thin layer, which
functions like an obstruction. The ependymal canal is thin
and 1t passes into the spinal cord (Fig. 1).

The choroid plexus is a vascular tissue found in all
cerebral ventricles, which is the major site of cerebral
spinal fluid formation. They are vascular formations,
which are enveloped by the pia mater and extends to the
medial wall of the lateral ventricles as well as the roof of
the third and fourth ventricle, which 13 between the
ependymal lining and the brain matter. The cerebrospinal
fluid is developed at a constant rate as well as by the
ventricular cavity. The fluid passes from the fourth
ventricle through the foramina of Luschka and Magendie
to the cisterna magna and then circulates into the cerebral
and spinal subaraclmoid spaces. The drainage passes
through the arachnoid villi, as known as Pacchioni’s
granulations. They are small villuslike projections of

the cramal arachnoid, which go through the dura. The

1. Anterior hom of 9 5. Parietal horn

lateral ventricle 6. Posterior horn
2. Third ventricle 7. Temporal horn
3. Frontal horn 8. Aqueduct of Sylvius
4. Monro foramina 9. Fourth Ventricle

Fig. 1: Ventricles of brain

arachoid villi are similar to plasma except that there 1s very
little protein and it acts as a protective hydrodynamic
function to the nerve tissue. In fact, it constitutes a liquid
layer around the nerve tissue, which attributes to the
effects of sudden accelerations and decelerations as well
as diffuse the weight on the whole surface unmiformly.

The term hydrocephalus comes from the Greek word
meaning water and cephalis, which means head.
Therefore, this condition is the abnormal accumulation of
cerebrospinal fluid n the ventricle.

Surgical treatment of Normal Pressure Hydrocephalus
(NHP) may be relieved by surgically implanting a
shunt, which 1s placed mto the lateral ventricle and
the peritoneal cavity to drain excess cerebrospinal
fluid (Hashimoto, 2008; Sasaki and Yamashita, 2008;
Zhang and Wang, 2008; Fulkerson and Boaz, 2008).

This tubing has had positive response especially
when diagnosed at an early stage. The purpose of the
surgery 1s to obstruct endocramcal pressure, which may
cause an increase of intraventricular pressure, which
causes the shunt to reduce pressure. The cerebral
spinal flud withdrawn from the lateral ventricle helps the
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pressure become normal The cerebral spinal fhaid from
the lateral wvertricle drains into the watery peritonea
cavity (Fazw, 2008; Sondhd ef al., 2008, Menezes, 2008,
Chomicki ef al, 20070, The sht contains a walve and a
drairing tube, which links to ancther cavity, The wvalwe
allors the flow of the cerebra spina flud  to
flowr it ote directior, which is from the ventricle to the
petitonieal  cavity,  Its opendng is omly 4 a certain
pressure (Puyjarl ef al, 2008, Kaivattil ef al, 2008
U dayasankar ef al,, 2008; Pialt and Gartorn, 2008). The
opering is in relation to the shards that is, 5 mmHg for
low presswe;, 10 mmHg for average presswe and 15
minH gfor bigh pressure (Greerber g and William s, 2008,
Abderraten en ef 4, 20087,

Sincethe 1950°s, silicone catheters have been used in
feurosurgery. Silicone is gquite flexible and has chemica
stability (Hamilton ef of , 2008, Wer, 2008; Pertird ef o,
2008; James atud Bradley, 2008, Therefore, there have
been a series of stuctural and morphological changes in
the drainage, which have brought to have the sturts be
subgtituted with time. There was a reduction in the
flexibility ity the catheters, whichwere removed as well as
modifications on the swface. [n order to understand this
conudition better, we have analyzed the catheters
which were removed from 1994-2006 by using a stereo-
microscope and an electronic and scanmicroscope.

MATERIAL S AND METHOD S

In this analysis, 30 catheters, which were surgically
removed either because of malfunction or because the
patiert matgrew them were examined (Fig 2a boand 3. All
of the catheters were studied by usins a stereo-
microscope. Wild added a special software, wlich
included aralysis of the im ages to bis personal computer.
The obeervations took place by enlarging the images by
6.4, 16 and 40 times. In every sample, they were analyzed
heotizortally and longitadinaly cross-sections especially
the inside, the outside and the intramwal part. The
thickniess of the wall and the parameters were analyzed
and compated to the ones at hom e by using the analysis
of the images.

In order to evaluate formations by fistdas of the
drainage, the samples were absorbedin methyl ene blue at
10% for 12 howithowt cdloswee of the end of the drainage.
Therefore, the piece was cleaned and a microscopic
atalysis was possitle.

Afterwrards, the samples were tetalized and analyzed
with an electronic microscope, which scarmed by
enlarging elemernts.

& histologica analysis of the samples were carried
out (Fig. 43 These were placed in formalin at 10%
atwd there were series sections, which were 2-10 p thick
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Fig Z: a) Peritoreal wentricle st after 16 years Notice
the wide covering Around the silicone, W)
Drainage was not performed

Fig 3: A& new wventriculo peritoneal shonts
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thatiks to a microtorn e micton HIV 360 This was included
in the paraffin. The sections were placed in an heater a
3T for a few hows and then were dyed with
hem atosline eosin and Mallorye-Azan staring method

Software TEICA IWG0 along with a Zeiss Axiophot
microscope from a personal computer was used in order
to analyze the images Thiz allowed us to study the
detals of the secti ons. Images were enlarged by 10, 20, 40
annd 100x. IMoreover, another software caled optovar, in
which images were etilarged byl 25, 1.6 and 2x was also
uged,

RESULT S AND DISCU S5ION

Silicone is a chemical compound, whichmay be used
for warious purposes. It hasbeen wtilized in Medicine for
ahowt 50 wears and has shown to be biocompatible,
effective, flexible, chemicaly stable, niot wery toxic and can
be sterilized Futhemore, it has been demonstrated that
there hawe been a guite a few structiwa and
morphologica modifications in the drainage ower time.
Sluants may be necessary. As far as the surgically
removed catheters are concerned, elasticity had been
reduced and there have been modifications on the
surface. In order to hawe a better understanding of these
cotuditi ons, surgeally removed catheters from 1994-2006
wete examined by using a stereo-microscope aswell asan
electrotic tmickoscope with scatiner.

Mo morphological modification is found inside the
drainage (Fig. 5a and W), The outside part of the catheter

Fig 5 Internal saface of the deainge, a) The sutface is
vety regilar B particd ar of the precedent image

2509

is a Wit rough and there is oo contimaty in thickness. In
sogtie cases, fibeous tissue ervrelopes the drainage (Fig fa
and B). In al cases, there is no fishdas g there is a
chatize inn the outside part of the dranage (Fig Taand b,
Fig. 8a and 4. This shows irregularity of the surface ngt
nuot of cortirmity.

Fig 6 The covering around the wertricolo peritoneal
shits. Images analyse by sterero microscope a)
longitadinal section b) horizontal section
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Fig 7: 3EM images Mote the tissue around the drainge o)
hotizontal section and ) longituding image
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Fig & The outside part of the catheter is a bt rough and
there is no cortirodity in thickness, &) Fibrous
tissue and W) parti ol ar of the precedert image
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