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Physiology of the cerebrospinal fluid (CSF)

a a = A 2 A4 o
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Definition of Hydrocephalus
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Pathophysiology of Hydrocephalus
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1. Overproduction of CSF

910 CSF circulation theory 3 8‘]4?1'1 main organ of CSF production f® choroid
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A g =X o Y . o a a a o Y
ANl ua a9 choroid plexus MNUMNINHALNGA 19U tumor V1FiIA 119K

M3snaa CSF uniAalndsi 11iAnn11¢ hydrocephalus

2. Subnormal absorption of CSF
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Hyperosmotic gradients in CSF pathway 1u@n112319Me1nd seAUv09 CSF
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¢) Impaired CNS venous systems $114 CSF circulation theory 113 @ﬂéﬁuﬂﬁmm
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3. CSF Pathways obstruction

v a a
dlua UHAVDINTITLNA hydrocephalus ¥HA Obstructive (non-communicating)
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Symptoms and Signs of the hvdrocephalus patient

Y

@'lﬂ'li“r‘f%@'f)'lﬂ?iLlﬁﬂxﬁlﬂﬂﬂ'l'gg hydrocephalus ﬂ%LLﬂﬂﬁWﬁﬂu%u@gﬂUﬁ%’ﬁﬂ, ALTIUY
nHallng, mqmmﬁjﬂ’w HATILILIINIVOINITUEAIBINS (acute , subacute or chronic) 11 11
3 3 A o 15
IARIANA cranial sutures 63 1311 3z Ho1MsuaAIVDS bulging of anterior fontanelle , splaying of

. . . =T
cranial sutures , cranium enlargement , abnormal breathing pattern l68Z Macewen’s sign wWuau
' 2 A . ) ] . . . Y A

@11 11AnN cranial sutures VALAIND1VILUAAIDINITVON intracranial hypertension lamiton
Tu E_ﬂﬁﬂj 1%¥U headache , projectile vomiting , deterioration of consciousness , papilledema , the
6" cranial nerve palsy , poor head control , engorged of the scalp vein , upward gaze palsy ,

quadriparesis , seizure ‘19
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wonInHoIMItazoIMsuaadlu hydrocephalus 119U52NNT0 MUz 01Ns
UEAURNIZA 15U 11 normal pressure hydrocephalus 21992101N15 VDI gait disturbance ,
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memory impairment LL81$ urinary incontinence wiolu trapped ventricle N92101N15U09 mass
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compression Yuo UMMM 15A 1fudy

Etiology of Hydrocephalus

Y] ] a = ] I Y
TALUIAIY onset VBIN5INA 15A FauUseomilu 2 types 'lmm

1. Congenital hydrocephalus
v d A y 1 ' J a
il hydrocephalus ‘]Jﬁ$Lﬂ'WI/IW‘]J@NLW]ﬂTJg@Qiuﬂiiﬂlmzuﬁﬂlﬂﬂ
aa I .. . a a A v .
muananulszana 50% 1iu idiopathic Taotnanensan MAaNYMUE stenosis
9 i1
of cerebral aqueduct UBNINUUNDT TN TaoiNA0IN 15ANNWUFNTTUOU
1%U Arnold — Chiari’s malformations , X-link recessive syndromes ‘1019
2. Acquired hydrocephalus
9
TUYAUDINIILNGA hydrocephalus ﬂiglﬂ‘ﬂu %8WU1H§]TJ$1’T§Q%1ﬂ1ﬁJ
CNS infection , post — cranial surgery , post — intracranial injury W30 some
types of NS tumors Fauaaz aungaina awnsnsiliinaniig

9
hydrocephalus N4l obstructive W30 communicating pathway &

Types of Hydrocephalus
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Huns9ausiad 219N Ve hydrocephalus 1agALLIAI gross pathology Fautiuilu

X ' A d A4 2 a A X 9y A = A a A
2 main - types laza@Iuilu subtypes Minnyuuuadimiuau laon iWelinmsAnyuiiu@uine
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9311962 15A¥HANUA V09 hydrocephalus 1HHAIUAU TAY 2 main — types 11 lALn



Obstructive (non — communicating) hydrocephalus

Y H Y
ANHULANUAALNAYDY hydrocephalus Usztnnil 92 lesion NUany
a = I ) A
NM9IAUVDY CSF pathway 1age199zianyaziunou (mass 130 blood clot)

#3011 adhesion bands 1 18 Fuilu e pathophysiology ludauveg CSF

pathways obstruction

~
37]7/' 1 Obstructlve hydrocephalus (Mo Homoud. Neurosurgery Module[Internet].- [cited 2018 May 10]. Available

lical-student-lectures-hydrocephalus-chiari: ital-truma-nerve-injury)

Sfrom: https://www.slideshare.net/Moh Homoud1

Communicating (non — obstructive) hydrocephalus
An¥AEANNAAYNAYDY hydrocephalus Ysznnilazidhu ey
pathophysiology Tuaiuves Overproduction of CSF L1¢ Subnormal

adsorption of CSF #43ina l¥UTunauiazussduues CSF niailna
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3:7]7/] 2 Communlcatmg hydrocephalus (Balaji Anvekar. Dr Balaji Anvekar’s Neuroradiology Cases. S

P Institute Neuroscience, India[Internet]. 2011 [cited 2018 May 2]. Available from:

http://www.neuroradiologycases.com/2011/11/imaging-in-sub-arachnoid-hemorrhage.html)
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1. Normal Pressure Hydrocephalus (NPH)
9
Hydrocephalus Usgztanil i Tomawylavios Tasaulvajzwulu
9
Flnaj 329019010031 60 — 65 T/ udnti Tomanuludnan 1arhs filaeTsafl
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LWINULUNNGAY Clinical triad 1U5znoUAY
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a) Gait disturbance Jilrevzlidnbmzvoiminsdiniaing
A o a A = ' . .o
taglanyauzMIaumnIe 1asiend1 magnetic gait I
AnaIzAe AULAALA1IEIIN , broad base gait , external
. a v ¥ a Y Y
rotation of feet , IAUATI AU AZIAMIAZ AN T

v

b) Dementia §1)28nquilazilin12z dementia Tugiunuveq
. = a A A 9y . .
subcortical type TagazianNuAa s , apathy , impaired
recent and remote memories 182 1UL19518919001N1TVOS

depression
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¢) Urinary incontinence #1)28nguilaziioimswailnaveans
MUVINILzlaa11z 1aed detrusor muscle
hyperreflexia mlaasemsludnyuzves urge urinary

incontinence

Y- dy Y A Y o_ . .
ﬂ'li'JHi]ﬂEJﬂ'l'J%Hi]%gl‘]fﬂ'liﬁﬁﬂuiﬂﬂﬂﬁﬂ'l imaging (CT and MRI

brain) LazA57i1 CSF tap test 0N 13910 imaging 9 nudnbuzAalnA

oA o A 91 . ) @ v A
wruReInuRANLTudT 28 communicating hydrocephalus 11211 1ufe
dilatation of the all compartment of the ventricle , Evan’s ratio > 0.3,

. . A kS @ [ a add

periventricular edema 1891 UBNINUBDIINUY gagnuanvuzialnanilu
@ A . Yy 1
awmzmwwwwu“lu MRI brain ]lmm

- narrow of the callosal angle in the mid - coronal view of MRI

brain (< 100° - 120°)

' Py
gﬂﬁ 3 MRI 6”8\72‘!1]38 NPH (narrow Ofthe callosal angle) (Hashimoto et al. Diagnosis of idiopathic normal pressure

hydrocephalus is supported by MRI-based scheme : a prospective cohort study. Cerebrospinal Fluid Research 2010, 7:18. Available from:

http://www.cerebrospinalfluidresearch.com/content/7/1/18)



- tight high - convexity and medial subarachnoid
spaces on coronal T1-weighted MRI brain % 390
3o “Disproportionately Enlarged Subarachnoid

space Hydrocephalus (DESH)”

d’ Y
g?f‘l/l 4 MRI 61]@\72"”]35 NPH (DESI‘[) (Hashimoto et al. Diagnosis of idiopathic normal pressure hydrocephalus is supported by MRI-

based scheme : a prospective cohort study. Cerebrospinal Fluid Research 2010, 7:18. Available from:

http://www.cerebrospinalfluidresearch.com/content/7/1/18)
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190 D9 1 ddam sdiheisulidnazmsaun@yu (improved gait ability)
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2. Trapped ventricle
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loculated CSF Maluuaag @2uve ventricle 1110921809010 URSINY
Aa . < . 1A ES
3N lesion U cystic mass 9gUINIUUY Taga1150WY loculated CSF
1 dy 1 . l.d' 1 = ] ) ] 9 l
wiail lalunndauued ventricle uannuaIuInailiog 2 dwia laun
a) Trapped the lateral horn of the lateral ventricle 113 ne trapped
. o 1 dy Y =\ = [
ventricle AN UIU @,ﬂaﬂﬂzummmazmmmaﬂmuummﬂu
Rjﬂ?lﬂ‘ﬁfl intra-parenchymal lesion of the temporal horn I%Jfﬂ?ﬂmﬁ]
191N15V04 temporal lobe’s signs , homonymous hemianopia ,
contralateral hemi-paresis l1i¥ memory impairment &
Y
b) Trapped the 4" ventricle N151AA trapped ventricle UL
Y <] = = v Y A .
@jﬂﬂﬂﬂﬁ]gi\lﬁnﬂﬂ1§l,l,ﬁ$€)1ﬂ1§!,l,ﬁﬂ\1LL‘]J‘]JL@EJ’Jﬂ‘]JZJJ‘]J’J?J‘VHJ mass 1n
the 4" ventricle 1Agl®1N15V0 increased intracranial pressure’s

. . . . . ¥
signs , ataxia L6 lower cranial nerve impairments Ulﬂ

J s Trapped ventricle (Trapped the temporal horn of the lateral ventricle [left] and Trapped

th . .
the 4 ventricle [Vlght] (Radiopaedia.org[Internet]. A. Prof. Frank Gaillard,editor [Internet].— [cited 2018 May 16]. Available from:

https://radiopaedia.org/articles/trapped-ventricle)



Hydrocephalus ex vacuo
dy 1 [ Y A &
Hydrocephalus 1sztaniidulnasznuludiengaenyg devznuldlu
@ <}
AMEHAINTMILIARVUVOIANDI 10 intracerebral hemorrhage or

9
infarction ¥139910 Traumatic brain injury Tﬂﬂmwmm@gmmuuué’aﬁﬁum
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hydrocephalus NIHIRBRNIUNTH CT scan 138 MRI M35a1 Iaena 1oz
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External hydrocephalus
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N1 hydrocephalus slullizmﬂu%wmam N13LNA loculate CSF 11350
. ~ ] 1 . ' Y A g
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Walker malformation N155n#1 18N llﬂ ﬁ 9n1591 Internal CSF diversion



gﬂﬁ 7 External hydrocephalus (Dandy — Walker malformation) (senutzer: msq.

Wikimedia Commons [Internet]. 2010[cited 2018 May 16]. Available from:
https://commons.wikimedia.org/wiki/File:DandyWalker.JPG)
5. Arrested hydrocephalus
o YA «
invgnyluau ldndu hydrocephalus 919 cerebral aqueductal stenosis
1 g3 . ' oA g =
uadlunyy incomplete block mwmﬂqumﬂu complete block FIVLTAY
g’/ 1 a Y =) 1 = = 4
DINTTOLALLTNLING UNISUBDINITVINDIY 25 - 60 1 TaafiomsuInuLnng
fy gait ataxia , difficult to identify familiar objects (8¢ uncontrolled bladder
A135nY191992911 Internal CSF diversion W30 supportive treatment udua
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Investigations of Hydrocephalus
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\. Transcranial ultrasound 1)} noninvasive investigation N JHNIZUNTNFDUIINMITTU

v AR A Yo Y a <3 <3 129 o w Y 3 A .
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ultrasound ‘lajmmmmqw'm skull 11@9];

I ' 1 aa o
2. Computerized Tomography (CT scan) \Hum3sdudunldodrauniviarslunsitiane

<3 a a @ g}/
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3. Magnetic Resonance Imaging (MRI) Wumsauaunmlvimuanuradnaluausan
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4. Transcranial doppler ultrasonography (TCD) I#iiensramszaunssaulueayea

. . g . . oo A &
(intracranial pressure) Tao1iu noninvasive monitorin g BPUANUN

Complications of Hydrocephalus

1. Deterioration of the consciousness
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2 . . a 1A Y o q ¥a
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2. Blindness
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a) Occlusion of the posterior cerebral artery 1@imsesuien Lﬁﬁ)é}ﬂjmﬁﬂ
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b) Chronic papilledema 83N intracranial hypertension wWuszezm
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Complication of CSF diversion
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