314-308 Yo e 13 o lesis 14 093 1393 Jiauwl 0 3lellGgd ( Yy S0 SulKo wIigo Ao

g ale il =
4 . A
I Sl (gwiigo = 3
= LIRS
mme.modares.ac.ir u/')/;‘g;:%,

Gobow b3 cgz e lh Olgis 4 L mlo sLd 9 LR S 3o @b HLd LLS
(Pl g (Jawg o

" 1,938 ol & Sans waaiu el Ly gaadé il Bace

s ligios g pgle dnly oMl Sl oKl ¢ Sz (owdine 051> «SlSog (6,5 (ggmitily -1

Ol )8 Glasl (ol Dliios 8 po o5 glaed liasloss ¢ g daad (S ple olKutsly (Lol -2
Ol S el ixieo oKy Sz pwdige 05l Ly =3

nasser@autac.ir 15875-4413 .y sgdio (s *

LRV Al leb!

g g5lon jor Caled 53 5 bagar slaoylyd @l cnl (ggw 5l Jlosl )i (alil el (216 (00 @lo joune (SIS Jol5 sy dlis
lyomo 33 sy Y5905 11l )3 il 4213y B3|y Jliwg s (5 lows s Cager (30 (oS gy & imgly ()29 o0 1302 34l 07 -t
Sy Palll el aly ﬁ )l e 1303 cotgs 031 s
S Glalie co pu jla905 b o cpl ol s 4 dale g Jlow (S0 g jl 03kl b g (g 4 90 4 ol 903 (gl 1393 10019 el o o)
5 J> gy coro jlhhges 90 Gldail a5l Ly b aslie 39y 0 gzl il diged pled (651 dLaT wablise a5 (6)1> 5 gl 5l ks
5 (3ie glo )lab Sl 2TH/T 51 a8 WMl igas ogaghu (slyme 53 jlgin) 200 b ol liabol 0 48,5 )15 4l b =155 e olo
JEly 20885 4y ,Ld ko s (gilose (Bl e Jlhus)den slass (sl (st g bl aolsl )35 JISsly 61613 35 B L
byl Ee (el plyie 4 Gegisles slme )3 Jie Sl (218 (g o sLiS Sl (ilon Jole @ dr i bl il 2ol g Jlow Sy
G 3l 008 (o3Il ,Lib yolie g 2155 (s3he @le (sl 038 dmalors ;L8 olie (LY )3 43 (B yme (Bt Jliuwgyien (5l (Slosle eVl Seliz>

5 ool 255 gole L olal (2 it it i b shiel ] 0 aiaie 85 41,5 dulio 390 255 olo (sl (505 (yjgm
A yre ilen paedl sl )8 g e padld plyie & 508 (g Cud

Relationship between Spinal fluid and Cerebrospinal fluid as an index for
assessment of non-communicating hydrocephalus

Seifollah Gholampour?, Amirsaeed Seddighi2, Nasser Fatouraee®*

1- Department of BioMedical. Engineering, Science and Research Branch Islamic Azad University, Tehran, Iran

2- Functional Neurosurgery Research Center, Shohada Tajrish Hospital, Shahid Beheshti University of Medical Sciences, Tehran, Iran
3-Department of Biomedical Engineering , Amirkabir University of Technology, Tehran, Iran

*P.0.B. 158754413, Tehran, Iran, nasser @aut.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Occlusion of cerebrospinal fluid path increases the pressure exerted by the liquid on the walls of
Received 26 February 2014 the ventricles and ultimately leads to hydrocephalus. This research investigated a numerical index
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Available Online 11 October 2014 to diagnose the non-communicating hydrocephalus disease. First, the diagram of velocity in

Sylvius aqueduct of a healthy subject, obtained through a 3D FSI analysis was compared to a

similar velocity diagram extracted from CINE-PC-MRI of the same subject. Then, after ensuring

Keywords: . o . . .

Ce)rl‘évbrospinm fluid that the two diagrams coincide with each other, the problem assumptions and solution were
lumber puncture confirmed. The Reynolds number in Sylvius aqueduct of a healthy subject was less than 275.7 and
Fluid Structure Interaction the maximum pressure of CSF was 616.3 Pa. Further, the conditions of ventricular system in a

computational fluid dynamics patient suffering from non-communicating hydrocephalus were modeled. The maximum pressure

increased to 2958.5 Pa. Regarding the cause of hydrocephalus, the maximum pressure of CSF on
the brain tissue in Sylvius aqueduct was introduced as an index to assess non-communicating
hydrocephalus. Finally, calculated CSF pressure data of this study were compared to the data
obtained through the lumber puncture (LP) test and it was found that these values are
proportional to each other. Based on this finding, the CSF pressure obtained by LP test was
introduced as a practical numerical index for diagnosis of non-communicating hydrocephalus.
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5- Fluid Structure Interaction (FSI)
6- Tetrahedral
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1- Sylvius Aqueduct

2- Finite Element Method (FEM)

3- Computational Fluid Dynamics (CFD)

4- Cine phase contrast magnetic resonance imaging (CINE-PC-MRI)
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5- Arbitrary Lagrangian Eulerian
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1- Lumber Puncture (LP)
2- Basilar Artery

3- Foramina of Luschka
4- Foramina of Magendia
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1- Correlation
2- Intracranial Pressure (ICP)
3- Transmantle Pressure gradient
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