ventricular system and CSF

ventricular system __5 2 lateral ventricle, 3rdV , 4th V
_ the 2lateral V. Join with the 3rd V. by interventricular foramina
[of Morno]
~ the 3rd v. Join with the 4th V. by cerebral aqueduct
(aqueduct of. Sylvius in midbrain)
post. fossa € _Y%th V.:- central canal of the spinal cord and has 3 foramina
(outlet) in its roof with the sy arachnoid space [2 luschkas ,1Magendie]

The lateral ventricles:- has body, 3 holrn, trigone (Atrium)
v 1’ %
post. [Occipital] Ant. (frontal) inf. (temporal)
% the Yrigon: _ connect the body with the occipital horn and temporal horn..
—_common site of meningioma ..
ven¥icles W Lo bol o o Wk corteX Il Cual mmeinngioma ) 1
...C"'Yl"’a&h AoS b (q;yq.e;_d..' YK

The 3rd ventricle _it's slit like cleft between 2 thalami
.in it's roof there is choroid plexus. (which produce the CSF)

The 4th ventricle - tent shaped cavity.
- Ant to the cerebellum and post. to the pons and superior half of the Mo.
- has floor (rhomboid shaped) , roof, choroid plexus
* the roof is sup. and inf. medullary velums
# the choroid plexus is suspended from the inf. half of th of roof (PICA)

the Choriod plexus:_in the lat. V. the Body:- medial, inferior
E the inf. horn, medial, superior
in the 3rd V. roof
in the 4th V. inf half of the roof.
subarachnoid space:-
—> between the arachnoid and pia matar around the brain and spinal cord
—5 filled with CSF
—» contain the large BV of the brain in the skull Base.
[Basal subarachnoid cisterns]
_, in spine it end at S2-S3
the spinal and
end at L1-L2
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Table 16-1 Cerebrospinal Fluid Physical
Characteristics and Composition il 2 AN 2D NSVl o Y Bogns Clos 81 e ys
. el Covial ey 35515 s LL,»;_«- ? 0 -
Appearance Clear and colorless . - Monro-Kellie Doctriné ) o
s Yare U obsfne dion
Volume Brain & spine c/150mL | A‘u;'..; = 1 ‘-QF\' S ‘J
Rate of production 0 S,EQm\n muhr N CSQ ?“3‘\’\"‘”.5‘ (e 1—;_ ﬁ_ &
Pressure (spinal tap with 60-150 mm of water e h s t ZCP i = -
patient in lateral e Cb“# < 4 St Mﬂil;—”' _7 Y
recumbent position) [ )1 | 3 pj::f"“) [ i— -
- v M =
Composition -jdn (‘tfl’* . ~ ne? e —
. . %5 2
P Wed?" 2\ ez Protein 15-45 mg/100 mL v eda 13 'j \,_‘J 7 i;'<?— 4
‘/,l N Glucose g/"ICO mL . sedden e
> Yo uw)u\)' )ugt:j’— s P O NS T
Chloride 720-750 mg/100 mL Md.«-"d: e :
| " . 2 Compre sia.
-ff: VN‘m\bn‘.-r of cells m ymphocytes/mm’ poolt, SIS o0 ene &8
: s e - Wpghocdhe i 8 Wile/ —»5%ae >
inbactelin — Qputntvis [ viesls 1

Table 16-2 Cerebrospinal Fluid Functions

7. (’—1\Cush|ons and protects the central nervous system
E—

\ Iy N 3\
> \\o“ . +~° fromtrauma (ijl‘xha\ & e gt EE-
g Ny f;:\"“ 2. Provides mechanical buoyancy and support for the doside Some ndrition )
PPN brain > 3 e
o 3. Serves as a reservoir and assists in the regulation of - LG Y Uy E 3
(/“ ,\,f\r;,—-g — o b gtrrSfhey J b Ls @
C l_*Wﬁ—CQQlEQl_Sl Oj}h@ skull ) 23 ;zcmt:r:;ensmon
4. Nourishes the central nervous system 15
5. Removes metabolites from the central nervous " Comp
system Volume of Mass

Hornemey. )
6. Serves as a pathway for pineal secretions to reach
the pituitary gland
CSF formation ;- inside the ventricular system mainly in
l-. choroid plexuse [active secretion need transport and energy]
not pressure regulated
2. _ependymal cell 2.Brain

CSF circulation: et V— 2rdV —s YYWV — Subarachaied $pace
m Bramn ...

CSF absorption; in arachnoid villi (granulations) esp. in sup. Sag. sinus.

% occur when CSF pressure exceeds the venous pressure in the sinus.

% one way value.

» CSF absorption controls CSF pressure.

obstruction of arachnid villi due to infection or truma.

oxidate , frodein )| cer 2 2V menin 3\' Hy ko ) (—J L)waqmch'm'.od hcm\lfhgg
Bteh e SOl il AIT L e S Yo Pl G, N
. COmmunication, s
T.l.‘SIQ;.,‘) non ommuniod-ing h‘jélo epilusi- e plloosd, UMV D pe L cSf
Communicivn VY uween SPC, 4#h V.  Lap, () SA space N

Blood Brain and Blood CSF Barriers:-
—5  the CNS require very stable environment fo do the
—sthis is provided hy isolating the NS from the B. by these barriers.
_, and they protect the brain and spinal cord from potentially harmful subs.
while permitting gases and nutriment to enter the nerous tissue
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BBB;- structure;- endothelial cell (tight junction lipid)
> Basment membrane , foot processes of the astrocyte.
in new born the BBB is more permeable so the Bill, can entfer

/L&lMe Z_"-'..J\Q _,}t-o 8~J§‘z_/ @&\ O (}p_)_. Jundice ﬂr/&,ﬂ.-b*
. BBR InBa cylr JI Glas\ EQL_J B &N\ I\ Lo
oA &£, size of molecules ¢ B¥R IleodlS av i
—efrge L lipid solubility j

Drugs crosses Blood brain barrier

» 00N ©

v O ¢eR e ¢

e p the BBB absent in :- pineal gland- tuber cinereum - wall of the optic recess

post. lobe of pituitary -area postrema
the BBB is disrupted in:- brain traumatic infl-toxic inj... malignant brain tumor
chronic or large dose of antibiotic.

Blood CSF Barriers:-

structure;- endothelial cell with closed fenestrations, BSM, scattered pale cells

BSM, choroidal epithelial cells (tight junction not in vess, but in the
cuboidal cells)

CSF Brain interface: A comparable. Physiologic barrier between CSF and CNS EC
compartment doesn't exist

clinical Notes [ papilledema: optic disc swelling in the eye base
PP ACSYQ — compression of retinal vein BL — optic dis
. / swelling BL 5 on atfrophy, blindness if presistent.
“:l:;ﬂi“if?_wh:m' [2) Hydrocephalus:- (D high CSF formation
2) Blockage of CSF circulation [tumor, AS] non communicating HCP
@)l CSF absorption [post meningitis, sinus thrombosis] communicating HCP

9

) /C SF analysis in meningitis

_Csf w_wuéw whectio= Dy »w—p& a

Variable Elevaled Normal or slightly Elevaled Opemng pressure
elevated cm H,O

10 - 1000 10 - 1000 25 - 2000 > 1000 <5 Leukocytes

Lymphocyte Lymphocyte Early: W < Neulroplnl >/ @ Cell differential
predomi predomi Late: Eymghoc? pﬁdommﬂcc ad iRk Prese~d mm( 1 Gﬁy’t
" j(‘* ('

Corid Plexw Qo lona

=
\’Vcry High;j ) High Normal or slightly ngh 15-45 Protein
e — clevated
Low Low Normal ;::'::?/f Low 45 -85 @
+ (AFB) + (Fungal) - + - Cultures
NSt ol g T/t Y Cungr | BeCounge These
M\

common in childvne41th V. tumors. @y medullary blastoma:-most common and arise from the roof
Bramn Stem J{ Co ol o cere bulam) cacdinn ¢ of 4 th V.
}J“‘ (@) ependymoma: arise from the floor of 4th V (from Brain stem) can invade
hypoglossal and vagal nuclei, affecting movment of the tounge, swallowing, respiration,
heart rate, BP......



