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AIM OF THE WORK
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41l OF THE WORK

The ventriculovencus shunts, which is @ preva -
lent one today actually drains the C.5.F. from one of
the lateral ventricles into the systenic civyculetion
through one of the neck veins. Tiis ireinage may be

hermful or harmless.

The aim of this work is to study the poesible
changes in the bliod constituents of the hydrocephalic
infants as & result of diversjon of 0.S.: pethway
directly ints the blood strezm vir veniricalovenous

rhunts.
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INTRODUCTION
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INLIRODUCT IO

Para— - .

Hydrecephelus is & pathological cgadijion end aof a disg-
¢2se, with meny veriations out it is clways cheyagterised o7
an ineresse in the amount of C.S.r., wiich is, or has been
under inercased preBEUWre, There 8re iwo types oi hydrocigpil~
2lus; eomaunigating snd obstructive hyliocephalus. 1o the
eonmunicating type there is & rfree couciication between ihs
ventricles and the spinal subsraehneil shage. In obstructive
hydxocephalus there is obstruction to ihe ecirculetion of

c.s .I“

Hydrocephalus should ce differexntisbed carxefully fron
hereditary mecroerenia end mepalocephely Cue to metsvolie
disorder, in both of which conditions 1a¢ venbricular sysienm
is of narmel size. azydrocepialus auwst g Gistinuished ixom
chxr onic subdural hremetomz ir iafexey, wiele inmcrezse in nsad
size is dus to exccisive iluid in the suntw el spagst. L1550
it siould be distin uished from zonermel colleections oi Iiuic
which are nol under pressure such 23 porescepnalic gysie of
the odrain or enlexrsed Ced.rw petiaweys T.2% occuny the
Spa¢e remaining tecsuse of cerecoral ¢ gresis or loss ol cere-
bral supstence incident tg post-natal . icesg or trauma X
due cercbral #iropuy wilch is due to (i ‘use gerearsl sclexo-
sis, penersl perclysis ef ihe insene, -xclenile and senile

demcntic and soue epileptics, uydroc. ualuc in infency anc
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1ldhood may be due to a number of diflerent causes; Con e=
tal, necplastic, infectous, traumetic and opeTa$ive ...e..

C.

There is & special entity which is called external hyd-
cephains in which the C.S5.F. is accumulated over the cerebral
mispheres. In such cases the prain is »ushed towards the
ge of the skull and the ventricular srsicm is reduced to
minimum and evertually the braih occupies only a smell frace
on of the great cranial cevity which is filled with C,S.F.
ternal hydrocephalus may be dug to o-2:ircticn in I11 ventyicle

a2 hydrocephalic infant and efter foeial irradietion (J.

nyszn, 1969).

The treatment of hyirocephalus is widely varieble; remo-
1 ef the cause of oostruction if remov:iole in case of ocosir-
tive types. There were meny old methols of *rectment like
ght banmdaging of the hsed, repested vi-.ric.ilscr or lumpsy
leture, end induced dehydratjon. 4lcs choroid plexus
cision was used (Scraff 1952). The rccent prossdures ar . ihe
int operations like ventriculo-vencus, ventriculopleurel,
triculo-periton:al ¢nd thecoureteral, .nd thecopsritoneal
nts, but the most com-only and widel; used types of these
cedures are thc veniriculovenous en’ vemiriculi-peritoncal

ms,

Central Library - Ain Shams University



The aim of this work is to study in the ventriculo-

venous shunt, wiich is the one widely used, ne sikhle
H i )

changes in the »1 od constituents iollowin: ulverslon of

C.>.F, Qirectly into the bHlood siream,

HORMED CIRCUL.TION Or C.5.u%

e

The (C.5.1. cireulates in & special systen which is Jusi

as dclinite as ere the systems for the hlood lyaph, ... etec.

‘and tnis is c¢elled the third circulation (Cusiaing, 1925).
(@ f—’

The .5.¢. is cosesantly circalating i.c. 15 reing constantly

fcrmed and just o5 coastantly ahsorhed; is esiown hy ithe faect

that dyes injeci:d into -,8.r. we excrosed hr the kid:iles

cnd when © curve ox the excretion is Dl

tica. Lol rewe of

is fowid o he Ifeirly constont.

~ie toial zmount

Cules. 5piCLE it renewed eviry o - 8

tourl, owis Lo the contincus iorametion end hmsornilon.

iac Circalztory £5tem 10T c.dela f
1% is diviced into
o re wventriculir sysieim,

. Sukeyeclnoid spoe.og,

From cortein very oroclic oxp o riwents {(sundy airom 1913

to 1523) ond Ter no 19o¢) it will »o sewr lasd

CeSet'ey zormed
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mainly in the ventriculer system, that the fluid,is cibsorbed
mainly in the subarachnoid =peece, So this results in the
uniiirectional flci of C.S.¥. (Fooldew , 1958).

PR

&11 of the veniricular system and the subaracﬁnoid
space are normelly in free comunicetion wiih cach other
tnzough well wefined cpenlngs. gach laterzl ventricles commu—
nicates with tie nedizslly pizced LII ventricle by & single

opening, the intcrventricular rormen {(forcmen of .onrg), Tois
i (o8 | ?

-

rcramen wiich l.z2cted gt the junctlon of the cxnterior horn
with the body or .2z loteral veriricle, .1iz Jorsuen is the
crniy means 01 exXiv Lor The criire letersl veniricle. Tikp
Lol venirizle hmd too lalets, the two dintervesiriculir fora=-
s Tl

minz ond only exiy waolch 35 acuecuct of sooviic, L
Lacy ngsses ftharo.o A the mid-brein to cnter Lo ratcrior part
¢l %the IV v:in ricle. 1t 1s tnc sole chcinac: for the 111

v. tricle anc woti laterel vernlricles Icl Lol ein

1t is the weakest link in tiw whiocle ciic lztory syotem

I0Y U,z.te rhe 1. veniricle is gitucted ec.-icvely in ihe

R o

. - FL

posterior corneil iossa, 1t hizs 3 openinie connced ithe IV
ventricle with the suharacaneid .pace. & ..LGian ioramen ol

negendl opens intc the cystcinc magna and two (pelred)
& I &

Central Library - Ain Shams University

2107

¢



at the st
g vertT?
soente 3

sole 80
nany i
149 & 19¢
he CaDe¥
Lo of the
tpe &S0
chor 013t
wi1not @

in 0o

5]

[=
4

o

of Wil

5

lateral formina of Luschka open in the coysterna lsteralis,
Wilthorat (1975), found that the C.5,F, flows from sites of
origin to sites of abgorption. He deduced many frzctors
which propell the C(,S.F. in its circulatory route, these
are:

1. The continuous out~pouring of newly formed O.S.F.

2'
3.

The ciliary action of the ventricular ependyma.,

The vertricular pulsation, respiratory verigtiong and
pulsation of the chorigd plexuses and cerebral arteries,
Pressure gradient across arachnoid villi which is &ar
Ioportait . factor {Shulman, 1944),

The "sump pump® action of the dural sinuses (Eradley

1370},
Forzation of Cerebro-Spinal fiuid:

Formation of C,5,f. iz kuewm fro. aninal expericerts
of Zandy 253 Blackfar (1913, 191i). . hen =n obstructior
iz pluced in tre sgueduct of Syiviuz 27 o dog this le:ds
to prigrecsive dilatetion of the IIY :nd both lateral
ventricles. Jhaen the foramen of Monrc ig occluded the

tzteral ventricle, of that side will corfirue to dil-te

but the rermsinder of the vertricular syetern will be ure

affected. Also Dandy in 1919, 1929 extripated i his

expirements, the choreid plexus ¢

.
'
L

t1e

wterel verntricle
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iilhorat (1971, 1972, 1973 & 1974) deduced that
0 % of the C.S.F, is formed extrachoroidally mainly
from the cerebral parenchyﬁa. 4lso he and Cserr (1974)
ound thaet this part of ¢,5.F., is not a pathological
axudate but actually a drainage of tihs brain extracel-

lular fluid,

The use of “*Ha by wilhorat in his experimenis
proved that the cerebral parenchyms involved in Iorma-
tion of C.S.F. was that whieh surrounds the ventilicles
and thet which surrounds the subaracinoié space, Many
investigators (Sweet 1951, cowsher 19o0, Seto 1967,

1971 & 1972 & Levin 1974) concluded thet & minor Irect-
icon of C.S.I. is formed extraventrioulzxly by the leuto-

meninges,

The old investigetors (ilestrezeo, 1:12 , Zoley 1%9&3
& Fremmont - s.ith 192 ) reportsd t.. C.Se.r, is Iorued
by simple filtretion, out this scon cxriticlzed by flex-
eney (1938) date which depends on tiz lirference of
C.5.F. composition and that of the piscaas filtrete.
Recently Davson (1967) concluded thet CGu.SeF. is definitl>
an active secrction where its formeiion depends upon

expenditure of energy and active tronsort.
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bsorption of (.S,F, 2

Many investigators (Sweet 1950, 1951 & Retzuis 1952
nd Yolsten-holme 1958) agreed that the C.S.F, is retur—
ed to the blood across the arachneic villi, 1In =ddit-
on there are subsidiary sites of czosorption provably
welude the ventrigular ependyma, le lomeninges, and
€ lymphatics of the spinal end crenizl nerves {cowcher
60 and wilhoret 1971). Also the c0roid plexus was
und to take negligable part in &bsoxpiion of C.S5.7.
oollam 1958 & Wright 1972)., Therc cre 2 Tactors (Weed
35) enhance absorption of C.5.¥, 1

The higher hylrostatic pressure of C,5.F. as compared
o the dural sinus pressure.
The difference in colloid 0Smotic ressuwrs betwezn

the protein-zoor §.5.F. and the cllsha

chanism of C,S.F. Lbsorption

The ectual nechanisms of aosorptlon ol C.o.b t.rouz:
€ arachnoid villi was studied by wai investigators

ke Sprong (1934) till segal (197C). ey reached the
nclusion that some chanasls or otiwr o zn ecompunica-

on exXist bLetween the C.SeF. and thc vi.o0us blood. Cn

other hand Shabe (1971) & slkone (1372) frnnne
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€ctron microsconic study that the arescinoid villi are
vered by a non-fenestrated, tightly junmctioned layer
epithelial cells. Davson (1973) uscd radiocactive
bstances in his experiments and exémined serial sec-
ons of arachnoid villi cells in the eleetron micro-
opeé. He concluded that the cellcs covering, the =srac-
oid villi passed ihrough a eyele ol vacculation
arting on the C.S.P. side of the cells and grew until
reached the venous sinus side of i cell leading to
roation of diserets channels passing rizht tlrough the
11 and lexgs enough to allow the --zs23¢ of sroteias,
r¥ticulate material armd C.S.k. Thacce caannels, allow
nporeary flow of fluid under the AL RCT DISSBUrE, i.e.

>, into the vencus sinuses,
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