30. Quiz on Brain Physics




1. Units of resistance to CSF outflov
a) mmHg/kPdamin)

b) ml/mmHg

c) mmHg/(ml/min)



Model of CSF circulation

(A. Marmarou 1973)

Intracranial
pressure P

Compliance
R ¢ 7~ of CSF
Formation of esistance §7 Space
CSF to CSF
outflow
Pss EJTE Po

Marmarou A : A theoretical model and experimental evaluation of the cerebrospinal fluid system. Thesis, Dre
University, Philadelphia, PA, 1973

1o, p-p
EQ@p- po) dt Rest

Rout > 13 mnH] g/(ml/mln) ¢ Borgeserand Gjerris Brain 1981

rout>18 mmHQ/(MI/MIN) - 22y s a it gk 2uEdWEEDRS dzNa
Rout >??%, European triak Klingeet al. 2008?

= 1(t)



2. Units of elasticity
a) 1/mmHg

p)1/ml
c) ml/mmHg



Dav s equasn
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Concept oPopt SliwkaS. A clinical system for the evaluation of selected dynanoiperties ofthe intracranial
spacePhD Thesis, Polish Academy of Sciences, Warsaw 1980 (in Polish)



3. Proper sequence of cerebral blood
circulation (or part of) Is

a) arteriesveinsarterioles

b) arteriesarteriolescapillaries

c) venulescapillariesarterioles



Pressure drop In theystemic
arterial system

Thanks tdr.S.TroutnerCopenhagen

VESSEL
TYPE

Aorta

Large
Arteries

Small
Arteries

Arterioles

Capillaries

Venules

Veins

Vena
Cava

DIAMETER

(mmy)

29

1.0-4.0

0.2-1.0

0.01 - 0.20

0.006 -
0.010

0.01 - 0.20

0.2-5.0

FUNCTION

Pulse dampening and
distribution

Distribution of arterial blood

Distribution and resistance

Resistance (pressure & flow
regulation)

Exchange

Exchange, collection, and
capacitance

Capacitance function (blood
volume)

Collection of venous blood



4. CSF Is produced

a) Incisternamagna

b) In lateral ventricles

c) In lumbar subarachnoid space



Sites of choroigblexi pink lateral ventricles, greer8 rd and &
ventricles; red chorid plexi


http://mail.biocfarm.unibo.it/aunsnc/3dobjc10.html

5. Rate of CSF production Is
a) 18 ml/hour

b) 50 ml/min
c) 1 mi/sec



Dav s equaisn

CSF pressure=p + R * |

formation

1 1 CSF outflow [ml/min]

0.75 ] gradient=1/Rcsf
0.5 |
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0.25;
O T T
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[mmHg]

DavsonH. Formation and drainage of the cerebrospinal flddi Basis MedAnnu Rev. 1966:23&9. Review



6. Upper threshold for
normal ICP In horizontal
position IS :

a) 5 mmHg

b) 18 mmHg

C) 25 mmHg
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Fig 2 Scales for conversion of other units of measurements to ST units and reverse. The 5957 normal limits for
the varlables ave indicated. The relation between conductance (G) and resistance (R) 5! G=TI{R.

Journal of Neurology, Neurosurgery, and Psychiatry, 1978, 41, 345-353

CSF hydrodynamic studies in man

2 Normal hydrodynamic variables related to CSF pressure and flow!

JAN EKSTEDT

From Department of Neurology, Uppsala University, and Department of Neurology, Umed University,
Umed, Sweden



/. In upright position ICP
a) Increases

b) decreases

C) remains unchanged



Fast and slow phase of decrease in ICP
IN sitting position

ICP 40
[mmHg] 20

No shunt

ICP 20
[mmHg] g 3

With shunt




8. Nitric oxide makes arterial smooth muscle
a) constricting

b) dilating

Cc) vibrating



General scheme of various factors controlling simultaneously CB

Blood

i Epi/NE
Al
ADH
SHT
Thirombin
Endotoxin
Insulin

Glucose
l._Sh ear Rate

=" Circulating Anteriole

“"Hormones

Endothelial and non-endothelial factors acting upon vascular smooth
muscle inatenoles. Abbraviations: Cap, capillany; SN, sympathetic
nerve; NE, norepinephrine; VSM vascular smooth muscle; HO, nitric
oxide; ET-1, endothelin-1; PGL,, prostacyclin; E C, endothelial cell; E pi,
epinephring; ALL angiotensin IL ADH, antidiuretic hormone; SHT,
serotonin; + and -, contraction and dilation, respectively.




9. Agueduct oiSylviusis In
a) In Rome

b) close to Nice

C) In brain



Anatomy of cranial CSF spaces



