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(o ISl A A3 S i 90 (523 o )b Al lae 3 Cuac (g2

:weber test

ba basgie d) anly 3 gaii 3 ¢ 5 ) 3 ) (5.5S J el D) el 4y dsdy (S sea s )by 4l il (g2
L) sos) Ol il 5058 5 )0 L o S R 43R £ 500 0 ) (S dasdal (Anlpn
AsisS JE 5 sl Al sl HsisS S o asS Al e ks 5 e A4S s
BRI

:Rinne test

44y (Sea o gupS Ali e e Air conduction 2 Bone conduction e_w <l (53
Y Qﬁaéd\adnjuédﬂsdqﬁ\m\ﬁ;éjgg mastoid 2 s} .S J sl ) ¥al
G A gi S JEB 5 S oy Alla (ugSan s AS A (g Ak AT Sgoa G Jlan
(SHS S
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Gle (2 8 e duoslseom Gl Ay 2 o) S S 5 g b0 (S e
4_\}';4_\;\5‘&})1_'.:,)\_441&9\&.4;Jsﬁ”&m&)\m ,S;J\J&L;J#MSJ\L;JS@\A
Y 3 S iy (53 4y il 4T sR a3 4l 5 Ald AL s (AHH ) o Lusl (s seadla
A S Al gale o 5 IS soft palate s) Uvula cpoals & 50U 3 saldinl 4 438 #1 8
4 uvula 5 S S a4 e Jsoklile 4 soft palate S o i S 2 55U o
S5 constricted S b Jau 5ie 08 asaly o) (58 5L 435 S midline
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Ailea 7 95 AaB and gy 2
43X ¢ sl o aing s o5 S 48 3 b wasting = trapezius 2 § 50U 3 s e !
A5 )lae (5 S A3 0 (sl g9 Ay Caeslia 3 g 3 (SO S Ailan a5y hd o S Jlase s
S Adlaa 3 Fe Jd £ 5 )U o) Al slaslas (sa0a Lae 3 sternoclavido mastoid 2
A oste M g 5L S Al ale 4y 5 0S s s Al eA Gl sl s s g 94y Caeslie Y D

(S 5S Oslaa) Caaglia 0 (SO 558 Ailaa b e saily (¥ 4 (S5 5S dilae 2 (S oS0 8

14dilan £ g) (AnB andgga
ES uaxt OB jntrinsic 25 2 (hypoglossal nerve) 4wl 43 cuac (g2

ke 4 S Soalsa gl wmaiss sl ubisloaadala g g b e bl (o) s )
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midline 2 (=5 s> 4S i )8 S midline o) o5 Lig)aal Jd vy Salls

. (b Cuilab (5 93 9> 9« fasciculation ) atrophy b ) 55 5 0S <l il 43X

,gagﬁdaﬂé_}j@aay foramensJMJ;\@J&J}UJ’\&QQJ;J;&MY

Cranial Nerves

CN# | Name Attached to Foramen Function
) | Olfactory Forebrain Cribriform plate Sense of smell
II Optic Forebrain Optic canal Sense of vision (sight) from retina
1T Oculomotor Midbrain Superior orbital Motor to 4 of the 6 muscles of eye
(brainstem) fissure movement (up & in); eyelid;
constriction of pupil
IV Trochlear Midbrain Superior orbital Motor to superior oblique muscle of
(brainstem) fissure eye (down & out)
A\ Trigeminal Pons V1: superior All three divisions: facial sensation
V1 ophthalmic (brainstem) orbital fissure
V2 maxillary V2: foramen
V3 mandibular rotundum V3 (mandibular division): chewing
V3: foramen ovale | 210
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.59 25> 5« bubinski sign ) primitive reflexes

.S Jul fasciculation ) atrophy

¥4

VI Abducens Pons Superior orbital Motor to lateral rectus muscle of
(brainstem) fissure eye (abducts outwards)
VII Facial Pons Internal auditory | Facial expression (motor)
(brainstem) canal Taste anterior 2/3 tongue
Salivary & lacrimal glands (saliva
and tears)
VIII Vestibulocochlear Pons Internal auditory | Equilibrium (vestibular)
(brainstem) canal Hearing (cochlear)
IX Glossopharyngeal Medulla Jugular foramen | Taste & touch from posterior 1/3
(brainstem) tongue (sour, bitter); pharynx
(throat) muscles of swallowing;
parotid gland (saliva); senses
carotid BP
X Vagus Medulla Jugular foramen | Senses aortic BP, slows heart rate,
(brainstem) stimulates digestive organs; larynx
(vocal cords), taste, swallowing
XI Accessory Medulla Jugular foramen | Sternocleidomastoid, trapezius,
(brainstem) swallowing; part joins Vagus
XII Hypoglossal Medulla Hypoglossal canal | Innervation of tongue muscles
(brainstem)
Adglas alewi (S a0

SN A Y Alae a5

body positioning
involuntary movement
muscle tone

muscle strength

>
>
>

>

chyperreflexia ¢spasticity ¢« weakness S <8 upper motor neuron

s hyporeflexia <hypotonia <weakness S <8 lower motor neuron
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SoS dal A Shu g a o 60 QS s ) ) ol ) e sBlaca : fasciculation
Jo gl 49 aliae S Alls a4 2 (g A Plalll el gBlacs :fibrillation
oS dal i adanl 4y S s a0 S (558 (alis
o) a6 AS (5SS & g pdo e FlIS 3 & U 0 sl Hedgdiles s (S a0
et Cumaia g Jla 58 e 4ulid e 3 & 50U (55 352 5 paralysis
LSS Jan Sobi 4 Llas gaV o jll gBlac 0 g8 a3 (S Alas (S a4y
.( flaccid, clonic, normal ) % 4ul=s tone $bac 3 - )
GAlla gale Ja b g S (2 QLSS Al ) 0 b sd dliae ) 4 s s sBlac 3 - Y
(35
i JS 5 strength  s3%uzae o - ¥
(Sl 5y sen ) AL N AAR Hha a J e Y 4 strength  sSDbiaca
(flaccid) oS Jal 40 Fd (allh glime & S Alls g4y o B
oS Ju CS e s g dae Y B
CSoa il s B ey Seddai g ahgpeald g L Y
VS
VS IS a A B e Y (Sl daS g ame LA gL Y B
Y SS )5 (54 CS e S dilie 4y Caaslie 3 SY
s i glie 43 Ja )l Caasd (SY (592 m 90 DS e it ¥ 3
Sssa e DB dley50
SR o S e g Aisie syl g5 b ey Al Slae deltoid 2 S <ok s 4
45 2 shoulder) S 45 9 sl )5 4 Ciaglia 3 g gu¥ 3 S5 S ailaa 3 (g )15 Alls aid
Absbue 43 strength ss) s 5) 53 2 (S956S dlae O2 5 (50 4 (> (S5 abduction
Sopaslaaodiy C5 aadan) g4y laa s ysasia (s Saliy o pad Jgo
dgs@é:):\sd}.@j:&'&jjuJoJ\ﬁd}l}hAaweaknessa\)ss.'ﬁ)ﬁa&_)\m
A0y e (S Fe (SesS Alae 3 (S Gag cpe 4x oyl Lo ) 5 S extend AV o) 52
S Ja sl 4 s ) pizza adal 5 4 558 550 UV 3 o A (Slay (S Agsu 4y (S e
Sedgmasr 4y S Al gale 4 o Jdy Glua o sd S5 65 G2 S
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S5 2> se Amaa upper extremities o A4S 5 (Sl Cusimgaey G GV S g )l

Ss)sE ) (55 pronation 4&les (5 1 il (S Y e S E 5l

>0 A 43X wrist joint 2 & 506 2 ool dsaslze 3 strength 2 (elbow) SR o
it o Sy ailage 4AAX & o)l 0 o) iy SIS adand g4y eV JR 0 SO S allas
12 o Al 5 (52 59l 9 o) 52 s S (flex) U=l 43) sa (e Jad (sl )9 4y Caglia 2 AR
(EapS o )i sopanant 5 Y A4 C6 51 C5 (o 58 ol strength 2 las biceps 2 <
3 SagsS Allaa 2 ae b Jid & 5 U ol s slea strength 2 ( C7 ) C6 ) Lae 3 triceps 2

s o 8 J go plaliie 4 s (5 S5 (extend) damn (sl g 4y Caaslia 3 (Y

Eia:.e_ps strength

b

243 wrist i & 50U oLl sl 9a glas 3 strength 2 ( C7) C6 ) extention 2 wrist joint 2
Ssiga 5 ) g0 an il 1 (5 S5 extention sl s 4 Cuaglia 3 (Y 3 (S < Adilaa

P PP
(wasting) gl Dlac 5 5 4las SOSlae A » hypothenar ) thenar os¥ 2
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ootd ) gea adaid 5y Cuae C8 2 (flex) il 58 < o
S oY did 2§ 5 b e Wl sl gaglae 3 strength 2 ( «=acT1) sidbac intrinsic & =Y 2

S g )b s Aom SsS A 3 (SsS Alase 5l 5555 (abduction) S 45 538
.S abduction 43

Intrinsi Husleiétrengtl': ]

& 50U ol slsaslaa 3 strength 2 (T1 ) C8) S8 (& 3 Y 2 :thumb opposition
Jid 2 (S5 sS alaa cg sl ) elaidg o (SR D SS 6 s AR 2 4S8R (S8 e A
(sl e sl sl g5 4y (S8 (B 2 g 5L 3 adaul 5 4 (S S index

ML3}\L2Jg)mmw‘\_}wma&})baj\_\wﬂ‘fgwéﬁJé\ﬁ‘f\:&.ué\ﬁ
@&&Aﬁ@)&awy;‘;ﬁ)ﬁqmqﬁ Hipd@i.&}‘)\jc‘)lﬁﬂ&mgﬂ)
S50

505 Abduction Jilie 4 Creglia 0 ai G555 Jia & 5L e LAl lxe 2 ST S L5014 2
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s Sosextension S Jilie 4y Cuaglie 343 S8 dia g 5ol e Al Gulee 3 L4 VL3

5505 Flexion oS Jilie 45 Ciaglia 0 a3 55805 Jid g 5 )0l (ulae ST L5 2

.S planter flexion 43 (S8 (3 Jid Jlia 4y G glia a g g e jhal e 3 ST 0
.50 dorsiflexion 43 568 e Jd Jlie 4y Cagliaa g 5 bs jbhal laa L5 2

= rﬁer flexion
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st o 5 J 99 s pmmliady (S gl iR gy ga Ay Glilae J 93 (B e o> 60 g9 Sk

.L..S.Jgg}_ﬁ:da}@dah}\ Mﬁhw\déd}%gﬂy

Lac e OSlcac

C5 Elbow flexors biceps, brachialis

C6 Wrist extensors extensor carpi radialis longus and
brevis

C7 Elbow extensors triceps

C8 Finger flexors flexor digitorum profundus

T1 Small finger abductors | abductor digiti minimi

L2 Hip flexor Iliopsoas

L3 Knee extensors quadriceps

L4 Ankle dorsiflexors tibialis anterior

L5 Long toe extensors extensors hallucis longus

S1 Ankle plantar flexors gastrocnemius, soleus

Adylaa i (a2
(8 el (A (o2 (S Ailas 4 a2

(pain prik) csbas) 202

(Aol 5 43 o5 9) L el Ay 9

(@\;@d\aﬁhdma)wwwm;

V V V V

o Gloaa
A0 ol Cuman gy
;u.uLASUAEMJ\ KPX)
SR A dasis (o o) A e ) 9348 & 5 U ) 55 (B (St Ay aadiagliag 54

Gﬁ:wwgéﬁﬁ}é&goyd.&‘j)c\dé\a)#}\é:\é}‘\ijgﬁ\bdh“d
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Al ja SSdun 1A aY ARR A5 e 0l Ay Alaae g Al gy o 2 el 3 ARX

.éwWHdJQﬁ&HéﬁﬁbﬁHDJEM‘,QGHJ(&“J‘UMJJQ)

o o i Allae s (53 (555 SD Js0 6V 43 oa oS sl VT Ay e L al Lailul o S
1. posterior aspect of the shoulders (C4)

2. lateral aspect of the upper arms (C5)

3. medial aspect of the lower arms (T1)

4. tip of the thumb (C6)

5. tip of the middle finger (C7)

6. tip of the pinky finger (C8)

7. thorax, nipple level (T5)

8. thorax, umbilical level (T10)

9. upper part of the upper leg (L2)

10. lower medial part of the upper leg (L3)
11. medial lower leg (L4)

12. lateral lower leg (L5)

13. sole of foot (S1)

fayal
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) vibration sensation (S 4slu 4dgle 43 b 458 4y L Sat s 4 S (g5 4S
=2l a8 temperature sensation

:(proprioception) g« G g 2

4 SIS 553 0 G 2 (SssS Al 2 4SS e n 0 s ol St g0 2 el
SR 2 AAR E 500 3 o) S JS,s CS a4 )l A 5l s sl a5l 0 adaud
(S opS AL gy 0 ) Ay Tl ge

) s ed JaiBn s (S st s oY A 8 (S g sl ae ld sy istereognosia

.‘;&didgﬁja‘g\‘\ﬁﬁ\.laj}‘a‘}\ﬂ\ 6&&9}5)&% J&J}}‘G&d}‘)}(‘ﬁijslﬁ}\?.‘s

stereognosia/ __position sense

primary > 258 ol o5t Asterognosis 2 (sbual ale by ad adasd g 43 (592 592 (Y 2
5sS AlVa (s ) Cuad ga S parietal lobe 43 o> <8) 43 sensory cortex
AL Ay Ll oSG S Ablaa o) (5 S o (She DA & 5 U sl (s :Graphesthesia
A e (oS AL dAX & o)UY gl ey an S hoe o Sy Y ag b
(b o )8 (S g9) g2 5 ) 90 Jod Hhalita 4y i 1o (bl g Cas (o S 2 L
S Ay 55 4 parietal lobe 2 (o2 ()543 bl 434 ke Agraphesthesia
A A e 3 e S G S A s ek 4y e 2 ¢ 55U zextinction
A8 Ay dale (i 3 o) S (DA St Aa g g b e s S 1) el (S aala
oalai Ay (S O g (e 4 Al 090 JSG Hlalite 4 A o s I ST e sile a i JR 5 s S

dA‘)LiU_Lu)ALM\}QGJJSJAALuaLJJ\}\q}w%ép&i&jjb\:ugdd‘g}\)
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Primary > S U 4 Parietal lobe 2 o8 5% s > . 2)s extinction

EaxS dal (55 (595 0 e sensory cortex

o et T B

(Deep tendon reflexes) 4iswsid; 59 59 48 2
caléin) 42X SGR o s do jb Al laaslaa d Gy gliSe Dlac by ) 53 fig Brac D
Foom e sh S 0 S em i (S sl A IS o) (ST )sr 5 ) g addl (g S
Jossls 5 a3 (55 Oaxdo g Al 53 5uSld ) 3 535 590 (S Jsan 1Y L5 0S Jo Y (S A

REAYER W

Lﬁd&)&dﬁﬁ’d)&&ﬁj}!o‘)\ﬁﬂ&\&ad}}w)d

s yiga @4y Slaa o S
Sustained clonus 5+
Very brisk, hyperreflexive, with clonus 4+
Brisker or more reflexive than normally 3+
Normal 2+
Low normal, diminished 1+
A reflex that is only elicited with

0.5+

reinforcement
No response 0
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358kl diwa sy SISaAb o bo paiaile s epS das A e 5 U Ol g A Sulaa D
S Clla a3 4s i s) Cie (5.8 JsiniS Gae 4y ilae 3§ 5L o 4l allas sluSe
5 ke (59 a5 sl Clla 4y (RIS 3 5) 4358 4y 4358 oy i 3 s AdsmY ol 53 ¢ lus
.2)s Jendrassik

@2l Sy 4 ey biceps 2 S AR 4 458 4k ol Julae 3 uSe 3 biceps
5S dagie 48 CS g 53b a5l S Ja g adanl s 4 SR 0 ilae 0 ) 5S Jasas
o Ao oy ke Qe ) (S e S ) SIS 4 b dee 5y 00

3 S Gl 4y Jada 3 ) (58 Jai (S Y s 4 90L& 500 3 ol uSe triceps 2
30 s e gl ) ST 4y aa by addl (5.8 Jay hammer 43 afios yi g Laed triceps
bl 54y sl ) uas (C7 2Lasad) C7 5 €6 2 4nSe 1a,5 S 4alllan o s ik Jilie
REBTPEES

3 Aye 4l 60 43X dig e 2 o b 4 s 3 brachioradialis reflex -
4 Gaad il o 55k Glbisa 4 Sulee 2 (S5 Ja g 9adai) g4 Hammer 2 5 s brachioradialis
s o 5 J 99 (5 malie 4 2l aa )y S ) supination 45, s 4uSe 13 (55 S Slls
ol NS alan) o ol ) uae COHS C5 (S o) 52422

O 2 AR an ool a SaS Jed (90 4 e33R 4y a3 ¢ gl ol Al knee jerk o
Aglaa 5 Ja gy adand g 43 IR 3 Silee 2 Quadriceps tendon s (5 J3 gy 021 ) o3&
4 iy onas (L4 basad) L4, L33 asSe 1o (o8 o pm 5 o 1SS ) (5 pmlia 4
(Sl s S adasd

AOA



Hammer 2 ) .pS Jssd adal g9 (¥ s 3 4y & 50U o 4l Julas 3 Ankle reflex 2
. S Ax gie 45 Alls (i plantar S5 S 4llxe )l 5.8 a5 Achilles tendon 4dau) 5

AR a0 Sy S sk planter 4 Y £ 90U 2 :(Babinski) plantar reflex
AS S S5 CS a Gom S S SARA IS a0 i s adaul s 4y SR o8
AS S IS Jleysd ol 55055 (5 0S s Ul AN A oy (0 0 Y (S8 oy 2 s
e Cudi (G as o b s S s (dorsiflexion) daes 431 sa ald (Se 51 (S8 (w2 5
S ¥ &l 4 ypper motor neuron 2 ) (positive babinski) .S JiS
9SS i 3 Y 3 (S S Al 438 A (Y 2 & 50U 2 ol 52 :Hoffman sign
ASsidy g s b aahaul g4y S8 e Ji o by iy (S e 4 S5 Fie i (SsS index
A 55 oS epu i 4 IS pald AR (S dlla Jel 4y S5 LA Al A S il
flexion 358 o5t 5 S click b 4855 43 > 4IS Ly S positive Hoffman sign

(S il Cuad 1o (S gl 4 upper motor neuron 2 .5 5S

o4
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4y Caal il vl plal & gl a e jh Al ilae (523 o (o i Sulaa clonus 2 (S e Al 4y
A i ) e SIS (S LY 4 Tower leg (NS Alae (o5 Jiles a5 S Sl

Y S ORGS0 Gl gy 4 gl S dorsiflexion e
S Alls ool S leal S Al 4 extention ) dorsiflexion 2 oscillations

FENESISHTTE- SN

Romberg test ' Jua < <Coordination
:Coordination
e js 9 43 SIS ) point to point ) csbiie 43 & 55U ol (L) 2 coordination 2
(S s g Ad g i e Hb Al (g0 L S o i J g0 Cun a4
:Rapidly alternating movement evaluation
A9 AAR g9 0 Ad ey SR A0 Lo (g0 (3L S A s oy sy JhA a5 1
ALS iy D) B AT )5 e peSe 0 552 s ) SH e s sV o o (S dla b g S
Gl om e puago bl sl Ve a S hala 4y ) slan g ubai b g )0
A8y gy $lS ja Cglite D i 4ed (g gS ey i Ik a S 00 5 ISy (S s Ja )l 4y
> '3 Dysdiadochokinesis 43 Clla (g3 (5 S 43 oy 3 Jae 423 & 5 )b (5 4S o0
4iaie 41S Al cerebellar tumor 2 S 53 sile sl multiple sclerosis 2 (S sile 43 Y saza

RS
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:point to point movement

ol 4y 0 s S sS Index 2 (K55S Alxe d o O hd Ja S index Jia & 504
laoly 4l 588 520 ol 5y S Gha g g b A S OIS (2 AR Sl
LEsL o aS s Sl dw eslia e LAl Y dio Cudacdaa gl (5 S0 5 S
.25 dysmetria 43 Glls (53 gl 43 a8 il HIS (g0

:Heel to shin test

G 0 Y A 3 edi gy (i o3 13 0 5l & S supine position 4sbd e a g 5l
b 505 S8 a e iy S A T A (oY 1A A 4AR A8 v Ay 2 Bl
oAl sl saslxa 5 coordination 2 S 1y s S 1SS AR jLal o bades Gy
(S ey i Sh s g gl Jae 42 S i) cerebellar 4y . supS IS a4l g

[T -

heel to shin test

ipuint to point movement

: Gait
SIS s Jaoliy) (od na 45 1S a8 (S5 sS Al (A g5 a8 (S A4y (FS 2 g 500

B

ﬁ}.’&dé‘ﬁﬁu})} ‘@}jﬁﬁheeltotoe@&&@ﬁ} AAS'&})\JA.@«L\&\ALJ
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oS Jad i eallas 3 (S Ghs 4§ 5 )L (oA g a8 ol g g4y L o) sl 5568

Bl o) JB sisu 2 g 5000 (S Ol 4 xS 2 e ol S (L)) (2 423 S )

s L
E =

hell to toe

:Romberg test

s ld a '&J_)L'\ oL Al g e
sm 1Y N (o> s
Sy Qs dcaan & 55U Gl 55 Sn)
Jusi 4 68 B S i by
oS S Aoy dae  Salla
it g bom e 3 R s (5 e AS
SIS e G o 53 (5 S anY Al ) 8
proprioception 2 4&3 & .S
a0 S 58Ul 43 cerebellar Y ) s

E

7Y
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diglea il 5 L3 coma 2

s alel Gaas Al 5 GV S (A dee Sl 4y (SO sS Aulese 2 ¢ 50U coma o AR
S5S omsiabsh dSanlran e 04l g 5 U )l
‘;&43';\ué\g@msﬁjﬁ&eﬁgmlﬁ}\brainStemae&u&u‘s__xmcJ@ds
alS a4l gyl 2l o 58 structural b Salslise 2 LS 420 o o Gl Lo S & ol
3 Sl oS gyl g a0 I Y S (S S Allas adand g 4y Sllae mas (523 > (A A8Aa
ES5 on iz yibase
(S Al g8 gtructural 43 Cud sx e gl SublS s 3 g2y S

L8 Jalad g J oyl 43 response —iob s gl ik Jh a6 e aS B

) 4y ali addBie (590 0 brain stem o> Cuden e oSl ) Jay s e 2 >

(ssS Al saily

(IS (b)) mental status g 90U 3 adad g 4y gileai AR Ha o) D gacl o
(SS 22l 43X 4 ) gl 990 sV 2o )l gl galanl & gileaii aSUlin 3 D
0,9 4 3k A » (S s 4o 43 orbital cavity 2§ s b el g4y S8 Ge s )
(o )y Lid
(b d sl DL o8 sailhiaS Ay IS ag gl Y
rESponNse (S 483 (San (o2 S AR 4 1) Alla (S s (e see s e 5,6 Comatose
&5 Js9 4 decorticate 2 & ) decerebrate sz 2
ol k) (ssle ¢ Gea Y Ul Arm i ¢ 50U S Glla 53 45 :Decorticate posture
S e Gkl (il (5550l 2340 s 5l s ad AT ) A JAla
g8 2 o sS Jay A€ Al LS s Midbrain 2 &lls s ) s« 58 :Decerebrate Poture
Extended q& <)kl Jiw ¢ s} Extension 532 ) Internal Rotation <,k sle
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Alaa SIS & gl a Al s ouac 2 =l srac

Decorticate posturing

Plantar flexion Extension Flexion Adduction

Decerebrate posturing

’i\ 1——-_._— ==

—ﬁ—., ¥

Plantar flexion Extension Flexion Pronation

Extension

A D)8 4l Guwwi 4y decerebrate 2 Cuxa s Decorticate (o> 03 45 (S92
o IS Jaall (uSe (Ban a SV (oY S Adlaa sl 43 (S sile g5l 43 WS 3 Visual acuity
AR o Jeo GBRL 4 a3 & i g )b a0 )b Al saa (& cpal (S 1aS 43 5 visual field
w200 dardl Se S i o (S Ca a4y o) a3
2 (extra ocular muscle) <€ s 5 & 5 L. 2 (S ¢5U comatose 4
L IS (L)) A Al oculocephalic reflex

iyl A, o) 4SS aa b ) ia sl 3 (oculocephalic reflex) Doll’s eye reflex
3 om0 5 s e reflex o> S LsS (Lo) adand g oA R a2 g 5l
A4S a8 Jlw ey A AR 0 jw 248 S S AU da did 4 S e e e dlasa
(SsS A §S a5 S0 (S wadsS
Ard s Al Al 4S5 jlaes (55 43 aase doll’s eye reflex S gL Llan 4
WSSl 4 (S ) (5 ) 5e 58 (5 15 D) iania i aali s cervical spine 2 o> Ole 5L
ol 4y (a0 Ve 243X S 0w g 50U 2 :(cold calorics) oculovestibular reflex
Al e & )b Al (A Hal Ay o Vv v 000 (SO 9 sS Adilaa i g Cumd g0 5SS

CSoa il sd e e (Syiu b ol gpsiailsa dlie Hug s ba SCas o g S

¥



@MM&JJUJ@\)_A@@J o nac

3 edtest 4l g )bl &S s 3 Extraocular muscle 2 (S sile s U comatose o> 5 S
(S e i 1y (S g8 4y slbac) VIIT ) IIT IV 2 4S 4S5 medulla <pons

Jisd) S 43X corneal reflex 2 ool ulae 3 7 95 (48 o35 0 S & 5 )l comatose 4
REBCS

DS Ee s b ol aiaslo 0 B Al g s Lo b Al lae gz ) iabagsl o
(oS S Janll Se 2

528 Axlllas gag reflex osad g3 ind aud o pes 3

o_m i 4dail g 43 deep tendon reflexes > Glilas alon (S s 3 (S 4ile 5 U comatose
.52 D response & 0L 3o Al Suleae 3l w3 (S sile )6 comatose 4y .S
et S e Calina g s U A s a4y o S i ahaul s 4y a8 ju S0 T 6 8
S A Fa g s )L L 2ol deaglaaa 55 a 5 SL )l 4as s sile 5 U comatose 2
caa i (S dea Y 4 o> 2 Glassgo coma scale 4ilae 4 ¢ Ol sy sl A L )
RANNEEN Y S R E R B Y S PP WA

Glasgow Coma Scale

Eye Response Open Spontaneously

Open to Verbal command

Open in response to pain

No response

Verbal Response Talking / Orientated

Confused speech / Disorientated

Inappropriate Words

Incomprehensible sounds

No response

Motor Response Obeys commands

Localizes pain

Withdraws from pain

Abnormal flexion

Extension

No response

7o
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AA'JQM,.UJ
Glijlae dpadil £ g U 3 Al e 3
a3 90y 4y Juadi 4y 5V oS 53 43 43X Slgi 0 a 00 02 gm0 Cililaa yaadi o i) 50 4y
SAds eV 4 s B S
CT Scan
MRI

! 850 50 53l s contrast 2 ) ealus

vV V VYV V

Gllee e a e lad (S ol
il s SR 558 SR ¢l Angiography <bone scan « EEG >
shas Al silas glale o) ubid 3 s (sl s owae 3 (CT) Computed Tomography
dpd deoal Ay e oS dgy IS4 S sile U slale 4y Joa gy 4 (o2 00 43R
958 4350 alSa 4 CT 2 aad
Cranial Computed Tomography

Time ) ¢ A 452 4afinee oy G5 3 255 ¢ 50U 3 (S sl slale 4 o 4l 48 0
> o) <in gl eV (S gVs ey 4 6 S du aile e g 4 Al Sk 9 (dependent
4 5 Sy a8 a5 ke 5 dallas CT 45y e 2 5058 2 by o) G sl ) 2 JiSH
A b A al Adines SG e Gd gy LA CT 2 o 2 a0V Lshie s
Lugsiady &y g Ssai gy 933 ¢l 2 fissure 422 :Inter hemispheric Fissure -

«( Displacement) My 4la ol a0 S dlinday S5 wa )l A Sha

S opbala Gla glaa 4lSa 43 Density 2 s} o= Falx Cerebri a
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falx cerebn

3 S S5y o) s Cortical Sulcation Jw st Cerebellum 8 Cerebrum -Y
(S 9 Cuan)

Configuration -a

Ala=3 Sulci 2 -b

u=ae Sulci 2 -c

Cistern ) )8 455 laas (5545 2 9> 90 Narrowing ) < s p o5 258 (S Sulci 42 -d

($5S0s Jud oS (ala

‘_,7_;1 IS Symmetry ) IS ¢o_ylail )3\4:\2.1 e a Y
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Sliglas 4pald i ¢ 5 U 3 (Al s oras 2

lareral venitricle

3th veniricle e

sylvian cistern

/|

(S sl e s el s JLis aa8 Jals o -F
4alu periventricular <« (Homogenous) <US Jle 55 138 51 White matter -
Jua Ll Hypodense ) (Calcification ) s 2358 4) Hyperdense 4« sS «aSh

RERECIRPE VR

b Jsils 50 (S J S External ) Internal <Basal ganglia -7
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I.caudafe nucleus 2. Anterior limb infernal capsule 3. lenficular nucleus 4. inferior
sagitfal sinus 3.superior saggiftal sinus 6. Interfemispheric fissure/Falx cerebri.
7. Thalamus 8. Lateral ventricle 9. Corpus callosum

Density s' Symmetry «JS% Cerebellum ' Brain Stem «Corpus callosum > -Y

Malformation ' Dilatation Jw_s e ¢ Cuwlaa «Course 2 s sl (43 JAla 2 ZA

sty 43 pR alSa 4y 55 5Ll Parasellar s) 252s <Density <Size 2 s o830 -4

74



1.Bony palate 2. nasal fossa 3.spheniod sinus 4. Turcic sellae
5.Lateral ventricle 6.Corpus callosum 7.internal cerebral
S.Inferior sagittal sinus 9.straight sinus 10.confluens sinuum
11.Fourth ventricle 12.Cerebellar hemisphere 13.pons

¢« 3 Mastoid air cells <PNS <Cerebello pontine Angle -)-
aSa 4 Cavity 2 s 2 4902 ) Cudga g siladle 3 (IS 3 53a (Pneumatization
A sS Ay | il sles Y

1.Globe 2.5pheniod sinus 3. Right temporal lobe 4. Mastiod
sinuses 5.Pons 6.Fourth ventricle 7.cerbellar hemisphere



Glilas Apad i & 5 )L 3 al ja cuac 3 o a omac

(B AR A (SS age A8 4y (55T 3 28 3 5l Orbit 2-))
«Synostosis «Osteolytic «Outgrowth «4is S 353 <Shape ¢S 2 w2 )Y

wo Jsils 4 55l s 5 5l Osteoplastic

I, Middle cranial fossa.l, Greater wing of sphenoid bone. 3, Frontal bone. 4,
Anterior cranial fossa. 3, external anditory canal 6, Petrous temporal bone.

1S galad) 3 (S Cranial-CT 4
42 Hounsfeild 2 (o> S s Gom One 8 (St 43X JLd ¢ 2 Gl S oSu w4y
s G 43X H 8 0l F A o> s o 1000HU e s5 43X TO00HU (o4 2 il
o AYL ) s isA edls «Gray matter «White matter «CSF  candi o) 58 (5 pa gl 45152
1000HU <ifie (S 538 3 5l Hu Jiia 5250 3 1000HU (siie JUa 158 3 o 03 Jui S 538 3

NER
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Hounsfield units S (5w (s 0l 43

Definitions Hounsfield units

(air)No attenuation 1000-

Water 0

Dense bone 1000+

CRANIAL CT

Brain (grey matter) 30 to 40

Brain (white matter) 20 to 35

Cerebral edema 10to 14

CSF 5+

Bone 600+

Blood clot 75 to 80

Fat -35to -40

Calcium 100 to 300

Enhanced vessels 90-100
SPINE CT

Disc material 55-70

Thecal sac 20-30

CUS Cortex 2 «41Hu 4w 5,9 435 Contrast 2 > 39HU <8iS White matter 2

S 3 38 o) White matter 2 > $.xS 33Hu 4iws 5 438 Contrast > > 32Hu

2 350 n st THu e S

windows s 4250 (Position)_s simsia s Coronal ' Sagittal <Axial < Cranial CT

\Al

SaS 1oa) sail



Glulea 4pand i wi})\.’id@\ﬁgr&a&. Q @\J;,_u.a.c

Axial veiw

coronal veiw

Brain ) 4%a 43 sic 5l 2 Blood window «4Sa 43 S g8 3 w3 > Bone window
($5S0 Dlaglaa alSa 4 £led 3 window

c. brain window b.blood window a, bone window

: Jlaxicil 93 52 Contrast 2 S Neuro Radiology 4
s( Todinated Contrast 4) oY A segd 2 e daie (S ) 4
Y S & @S Gubd Y Al (Intrathecal Contrast) &5 3 (Iohexol) Omnipaque
S Jsa)s S 1) Ventriculography ' Cisternography — <Myelography s

(@2 38 Jasi (S 555 ympm sy silite 40 jlail 5l ged

VY
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s L4l glie cuble Johexol 2
Procedure Concentration | Volume
mg/ml ml

lumbar myelography via LP 240 180 7-12.5

thoracic myelography via LP or cervical 300 240 6-12.5

injection

cervical myelography via LP 300 240 6-12.5

cervical myelography via C1-C2 puncture | 300 240 180 | 7-10

complete myelography via LP 300 240 6-12.5

cerebral arteriography 300 6-12

IV contrast enhanced CT scan of the brain | 350 240 120-250
ml IV drip
70-150 ml
bolus

plain film "Shunt gram" injected via 180 3--2

shunt into ventricles

plain film 'shunt gram" injected via shunt | 350 300 10-12

~ to valve so as not ta enter into ventricles

V¥
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:Cerebral Angiography
o AVM cAneurysm 3 b Y S - Lﬁ)s Lg.AJ\J} Cila glea alSa A Olosy el 2

LR S 43R 5 S el Ay gig ) ga s

riggint Furisiarzal i Faristaral &
(r=ilu.c) : '

v —prerforators off the top
of the basilar
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:MRI

A 43R )y S AR R4 50U R (> B B el T S e s U 55900
Metalic <Aneurysm clip «Cardiac Pacemaker > S #l& 500 sob 43 (53 (554
O des a4 ) al Al sl Tron ) Cobalt o> plua) (in) 4xa b ) Implants
3 A 25 lasS e Miscarriage 2 S Trimester sl 4 Al 5 b sisa MRI
3o S e (S slegdle o) O 4 Jdes 3 JS,5 Gadolinium o~ MRI
oS G gildadlal

:(CSF) cerebro spinal fluid

Shock 522 S CNS 4 o) s A JI8 (S 4y ol Hula s 4 elas Sebo) ¢lad 3 CSF
ad adls s Immunological e o 33 9558 3 o S 1 al saiy X 4y Absorber

B\
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Constituent Units CSF Plasma CSFfplasm
aratio
osmolarity mOsm/L | 295 295 1.0
Hp content 99% 93%
sodium mEq,L | 138 138 1.0
potassium mEq/L | 2.8 4,5 0.6
chloride mEq/L | 119 102 1.2
calcium mEq/L | 2.1 4,8 04
,pCO mmHg | 47 '41 1,1
pH 7.33 7.41
,pO mmHg | 43 '104 0.4
glucose mg/dl 60 90 0.67
lactate mEq/L | 1,6 '1.0 1.6
pyruvate mEq/L | 0,08 '0.11 0,73
lactate:pyruvate 26 '17.6
total protein mg/dl 35 7000 0.005
albumin mgl/L 155 36600 0.004
IgG mg /L 12.3 9870 0,001

7.35- 7.33 = PH 31.007 » Specific gravity > o> ale a5, o 484 o CSF
32 UM Yl e «sup g 4kl s 49 Choroid plexuses 2 %95 Lu S (53 s
422 3 S Spine 4348 5 o) S (s 433 |55 440 o Ventricle > 432 Ependymal
450ml Luod S glelu gy )olR 4y csopadsi )l 8 S Nerve root > 43X Dura

(Arachnoid villi ) granulation 2 <3 CSF 2 .sdas JX 650 (A2 Sy

vV



Choroid 2 (=2 43 & o ut G yea ) ) B S dural venous Sinus > oY Al
amda oY A Lymphatic ) plexuses

Lumber 2 5 Gp)9> (2 D18 (o> S 68 28 CSF silnhay 3 4s R 18 5 CSF @
oee A b L g2 (53 2 g omdl (S Sy 4 CSF 2 (abw Subarachnoid
S RBC 5525290 WBC 5053 5-0 3 (S @aSe e (Lo 43 (S padd AS 943 d 5o
dailial 435 10 2 ) L clla (eSE Cuaga e WBC 10-5 .S Jad 46 S 44 PMN
ced Clla SO 55l sl

S Eh Jag (S g9 e gilida 4y Ol i ale 2 g A5 (S edia (S Jean 4y

Age group WBC | RBC | Protein | Glucose
/mm’ | /mn? | (mg/dl) | (mg/dl)

Newborn

premature 10 many 30- 20-65

fullterm 7-8 mod 80 150 | 120

infants

1-12 months 5-6 15-80

1-2 years 2-3 0 15

young child 2-3 0 20

child 5-15 years 2-3 0 25

adolescent & adult 3 0 30 40-80

senile 5 0 '40

YA



Sliglas dpand B ¢ 5 U 3 (Al rae D S s
S 528 500 siliae 4y Gl 3 CSF
Condition Appearance | Cells Protien Glucose
(per mm>) (mg %) (%serum)
Normal Clear 0 PMIN, 0 RBC 15-45 50
colorless
Acute Turbid Few-20k (WBCs 100-1000 <20
purulent mostly PMNs)
meningitis
Viral N1 Few-350 WBCs 40-100 N1
meningitis (mostly monocytes)
&
encephalitis
Guillah- N1 nl 50-1000 N1
Barre
polio Nl 50-250 (monocytes) 40-100 nl
TB Opalescent, 50-500 (lymphocytes | 60-600 20-40
meningitis yellow, and monocytes)
fibrin clot
on standing
Traumatic Bloody;supe | RBC:WBC ratio~as in | Slight 1 nl
(bloody) tap | rnatant peripheral
colorless
SAH Bloody;supe | Late:TRBCs 50-400 nlor |
rnatant
xanthochro
mic

vAa




2 98 & )3 Traumatic tap s SAH 2

> s

Feature Traumatic tap SAH(sub arachnoid hemorrhage)
RBC count declines as CSF
(and gross drains (compare usually> 100,000 RBC/mm’', changes little
appearance of | first tube to last as CSF drains
bloodiness) tube)
ratio of similar to the usually promotes a leukocytosis
WBC:RBC ratio in peripheral
blood
supernatant clear xanthochromic' (rarely in <2 hrs, present in
70% by 6hrs, and> 90% by 12 hrs after
SAH)
clotting of usually clots if usually does not clot
fluid erythrocyte count
> 200,000/mm
protein fresh bleeding blood breakdown products elevate this
concentration | elevates CSF more than normal (measured protein
protein from exceeds the sum of normal protein +1mg
normal by only -1 | protein/1000 RBC)
mg per 1000 RBC
repeat LP at
higher level usually clear remains bloody
opening usually normal usually elevated
pressure
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:(Electro encephalography ) Jsif gba B2 glaa s

A8 (5 6S Ay (S iy g o)l pead o i Ghia (B paglera
tumor¢« Encephalopathy<Stroke <Brain death¢< coma <Epilepsy
Ll e a G gda )

Foo Voo sl i 4490l EEG 2 (S 93 » s8lida 4y ju 3 2 g2 gy
3 Culled g 3ae 3 E 50U 3 (S gl A (50 Cullad (B 5 g je 36 )L Al sada
(goiife b al geln Y¥

diclu 43 438 Jilae 3 o) A e Jid § )l S 438 el 3 ke o
3 9l (N gHe WA D ) slae A AST Al e SR SE
S50 A Ll gl (s3L 5 Yre A4y (> 4AR Sls A

s>9 Mu ) Gama:« betac Alpha¢ thetac Delta > EEG 435l 53 9 g2

e e s
4a 5e S Jla
delta (4Hz)
Alpha (8Hz-12Hz)
Gamma (30Hz -100Hz)
theta (4Hz-7Hz)
Beta (12Hz -30HZ)
Mu (8HZ-13Hz)

A
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Development Anomalies

1S SN AR gS e 3 Cdad

Neoplastic s Vascular <granulomatous «Osseous 2 £ s_U primary S sa 2 Casda
(2 Cle 433

:Fibrous-Dysplasisa

S Adolescence ' Childhood > > <él Mesenchymal S50 w2 ) Sl o
2 a3l Foramina 43 a3 2 o) o3y 5aliSe 3 Qo owae 3 (o gl el cuas (g
S adl alu Sella ! Petrosal, orbital S 1o 43 ¢ Ay aidie al€ Al sl i n jLad
Jal (e 435U Sclerotic s) Lucent )52 o> Hyperostosis S (818 sl salu
S dbul g olee ala 2 S i G)se el Alg 4 dhuls 4 CT gus

(53 ST e Al 5 S slw) 49 A Diysplastic

skull basie fibrous dysplasia

:Osteoma

R 3 S 3 a3 o) S Ja (S DS 4 Ysane o (50 Usest adde (S o

3 es.pS Jul S Mastoid sinus ) sS s 43 (31 3 (o Dladly o JA) 445 435 Diploe

AY



Development Anomalies o Guac

““—’J}‘AA‘E“‘};’@J:‘JS}.%&JJ@UMGJJ}%& 83 33 d‘\ﬁ#}\&scﬁﬁ;&:\gﬁ

SAsE Ao S ISS gl s L sl sinus obstruction <Proptosis (o> 418 (s

right parietal osteoma

:Hemangioma
3 S D (oS o JSG s 3 Y gema gl (ggmi )1 (S (Cranial vault) sS 538 43 Casd o
Cystic > Hemangioma .. sS 433} Table (S s i o) ual JA) 4856 43X Diploe
a2 s aS ol (S A Sl 4 55 Nonsclerotic (2 435)US (oo J o 4 Oladala
.$55S 4w 3 a8 Embolization ) Radiation 453 )lea o3 (5 )3 4 o Jiew) adasd g3 (lac

AY
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Hemangioma

:Aneurysmel Bone Cyst

S S Temporal ) parietal, Frontal s 5L o> 2 <8l Cystic aale g2 S8 o
CT ' Angiography ¢ o hie Soap Bubble S (1S 53 sl 4y (58 a3aial
eaaile 3068 (o Jiun) Jo9 gy g adansl s 4y alee (a) a0 L6 5S day (el

lI"'["IT"I r"!cv"tvvvr

AY
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:Sarcoma

s o Meningioma 2 3L cs.pS Jad oS (S S 4y ju 3 o> (52 D) Neoplastic

s) Radiotherapy 4iss,s s Jiw) Hsesi o aauly 4 (olee aloa 0 o5
53 D)5 (Sas 43 Chemotherapy

:Chondroma

saalia S 43 Degeneration Cond 4wy )y i (59 arle 4dia o oplat Al (55l slun o
S Qb omac cgoply 43X alu Junctional synostotic 3 sSea 3 w3 (5.8
A ed ala (o aile )y A S s Al B Y sl sl 3 gl s, 6l UL sk Foramina

S5 U 2 UbA Recurrence

AO
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:Arachnoid cyst

(GS ABR, S 5 )50 Spine ) aad o> 52 438 Sl aY 5 o Arachnoid cyst
Temporal lobe 43 (2 Cladl s 19 (558 & 58 suly 4y Gl g4y o€ laa 2 LI Arachnoid 2
elead ol HLE & sl g sl Lﬁj;méjjs CSF 43X jlaa a Cyst 3 o> 5 ppisn S
S8 s Shifting 2 sala

midline shift Arachnoid cyst

AT
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29 s 0 (S aaluadsle 4y g gy ominge o) DDA (aBle 50 ) IS ICP 2 (S 5ile 5L
oS dal (S Ay eai aye plaial gile B0y
(49%) Sylvian Fissure -1
(11%)(cerebro pontine angle) CPA -2
(10%) supra collicular -3
s 2 505 ) cerebral convexity¢ sellar vermian ¢« Interhemispheric 4 &b -4
) Cisternogram 453 )2 s &) s adaud 9 43 MRI ) CT 2 pasdid 5.8 Jad (S
($S oal g a5 S ventriculogram
s4dla o
G A Ay pim 43 (550 (5 SR e sS (5540 (59d i Al g8 0 gl sl 3 o Cyst 4xs
NEB| B RPN ENPL IR P IR
:(CSO) Craniosynostosis
3 CSO .5 Prenatal CSO 2 155 ¥ sazn sl Sile 535 0,6 S 59930 500 0 4y
GA g A ) Lissencephaly <Micropolygyria s s) (o 430 Laigpdii 3 5 S gant &lad

. xS s Hydranencephaly 2

=agittal
suture
anteriop
coronal : fontanells 2 ‘?jitfﬁﬁ_"$u3€d
suture ] i A .
e o " -)METDPIC
. g Y | =uture
h metopic i .
z2uture ¥

pozterolateral
tontanelle

anTernlaTeralf
fortanelle

AY
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das s Laiseds 3 ) Pupilledema adle (A5 sl 2 ICP 2 ¢S5y ow S sile 50
> S SV xa 4 MRI ¢ oot G o aandilii adanil 943 CT ) (AR g0l 5 3 (g5 Jl

S Ana sy e sl elad

s A el ¥ CSO
& 1 Sagittal suture S Qs 24 > Sagittal synostosis >
Coronal synostosis
Metopic synostosis
lambdoid synostosis

Multiple synostosis

V V V V V

.23 cranio Facial dysmorphic

.ngJJ@QSynostosis J‘Lho.n\}“.:jgs_.)l‘ﬁs @\)_AA@L;)\AS -aila )

AA
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:Encephalocele
s Midline 43 ) o 2 Defect s 528 J 5432 S 3 w3 Cranium bifidum
2l 2 CSF ) Meninge 433 Defect 4633 sny 4S8 s:S Jad S sala Occipital
&l o s Meninge 2 o 4S 500 a5 49 Meningocele 2 (Herniation) =55

.$2b a5 4 Encephalocele 2 (255 a8 g

Hydrocephalus s> 48 ) (5.5 1 5a) ae i Defect 3 4ol 43 (alae (Al ja 2 2ddle
S 12l aa (59l hydrocephalus 2 55 55 25 50 G2 530y g5 p

2 B sy Dle $851,5% Encephaloceles o> S <&lla 4y Basal-encephalocele 2
Ly addac o) > Y A Intracranial a2 o) suba a8

:Chiari Malformation

Jus Type -2 43 Arnold chiari Malformation s\ Type I 43 Chiari Malformation
GAdm eV 4 aramsear (g5 ) Ao S

(S JBe )Y A Foramen Magnum 2 cboys CSF 2 (S alls sy :Type 1
o=l e s L8 Brain stem 2 S s 5L <55 5 sl 2 Cerebellar Tonsil Herniation

s Hydrocephalus 4%l (55 3sa9e S 4ale 4 Foramen Magnum 2

A4
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3 (2 e 55 Asymptomatic O 506 15-30% <«s 525> 50 (S<e Syringomyeli
.gﬁaﬂﬁ‘)mjﬁum\)@wdac ‘_,’A\‘);J .wlkﬁ)}mm‘}@MRI

Cervicomedullary S @la 53 55 s 52 s Myelomeningocele 2 :Type 2
Foramen Magnum 2 Cerebellar tonsils s' Medulla <k ) s3<Pons  <Junction
S WA ow S A0 sripesl 4 255 3 (o adle o) ale) et I8 Y 43R
3 S e aSle JdalA 3 a3 Brain stem 2 o)L

.05 sl dysphagia <Apnea <Nystagmus

CONTIMUED
PACSSURE PUSMES
BRAR GUT THROUGH
BOTTON OF SO

TARHILG-GHART
AL FCRRM ATIONY,
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Decompression  '_a) o sl Al Hydrocephalus 2 CSF shunt 43 ¢ 50U (s_ya sl s4dlaya
=i O g aae S Myelomeningocele 2 )

o cerebellum 2 43 53l Fossa Al 0 Caad o oo (60 ) sV 5 ad 5 50 :Type 3
o A (S JUS 4 Y Al Foramen Magnum 2 ¢& s

25> 9« Cerebellar herniation > 43 » Cerebellar Hypoplasia S <l s :Type 4
S

:Dandy walker malformation

S5 83950 Atresia (Foramina) S s, 2 Luschka ' Magendie 2 S <l (53 43
Fossa 43 43 (s a ) 1R 5} (s S (59 43 IS5 Cerebellar vermis (S 4si® 43 63 >
2 2 sl 5 s A Hydrocephalus e 5,6 907 (s A 450 s Cyst 88 s 2 S
.2 (ki Shunt

Mo Cyst s/ 5 fossa A5+

:Aqueductal-stenosis
il adand g 43 MRI ) CT 2 .55 s cre Gty oxia o )3 o) anpy (S Gl oy
oS (P O, addie AlS Al sgla¥ S gl GV )9 3 et D )sea
3 (duct)<ld o alS Al L8 3 (g9 o (o0 Sl A5 )i gl Cysts ¢ 4dg) ga siecibiledl)

4xa 4 5 (59 Gy e 43 Shunt o)l #3kal o Hydrocephalus 2 .55 s ) 5S3

)
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43X nbd shunt 2 59 8« aqcueductal stenosis 2 Gl S & (S GV
.‘;&\J;\?AMXAJJJAY‘_AA\JGEL}JUA@)J}

hydrocephalus

:Neural tube defects

s A 435153 s2Y Neural tube defect

i |

NE

3 i |."*
i —

spina bifida oculta

ay



Development Anomalies s pac

G oSlay Gl (LA Al Al aS J 545 2 Neural Tube 2 :Neuralation defects -1
160 Joo sV 4 o
Craniorachischisis —a
Anencephaly —b
Meningomyelocele —c
Sl gy A Sug bl (S Al sy :post neurlation defect -2
Syringomyella, Holoprosencephaly, Hydranencephaly, Lissencephaly
.03 ) Microcephaly
sl
A Jo Sl caY s Ly ea 43028 )X 5 ) 99 ) Neural tube defect 2
o)aé Folic acid 2 -1
S 052 4 Jea 3 Jleaiind Valproic acid 2 -2
Jalse Sl ylgaa Hsh gl 4l S Trimester e s 43 -3
Obesity-4
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Head injury
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Acceleration deceleration injury >

Impact injury >

penetrating injury >
:Acceleration deceleration injury
Acceleration- (AU 43 (s 4ilie 1) AlS 4l adlal 3 g yige S 2 Lagee
SAniia o (A A g Al Fie g S a g S o gle (S Alls Deceleration
Frontal Fossa ¢sphenoid wing 45) sliy selaie je dius 44y S 3 o d gla

oS gubig5a gy gl s )l KIS S & ((Petrous ridge )

sphenoid wing s
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Superficial cortical contusion >

Dural ¥ 4 Subdural space > o> Jubis) s y9 4za 3 38 3 3

g9 493 subdural hematoma (S 4aiii 4 2 s 43 sinus

(DAI) Diffuse Axonal injury >

Intra cerebral hemorrage >
:Impact injury
G343 s o) uly « 3K asd (Blunt object) sy & S le a5 (S gV oy
ﬁ'&uqaﬁo)'\aj\ﬁ)séﬁh_;m\JAﬁskull_\.Uédjﬁu)\)gﬁqucﬂéam;
4 S s oA S o Al ase 3 S Cun Concussion Y o> Sape) ad
3 S ki 1) S Glagia &5 s Skull Fracture Lesee 55 sgnlasd (a5
3 o) slis5 Middle Meningeal vessel (oS s o0 43 3 ba 5 S 3 S
i o EDH 2 A€ saea Al ¢ 5.8 cuw (EDH) Extra Dural Hematome
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Jsd 2 4 gy 4 mdy o 45 Acceleration Deceleration i Cila g & 55 482
‘Brain stem contusion ¢<Cortical contusion 43X EDH 2 ssdle S gilaga
(% 1S lan a8 DAIT 5! Laceration
1l Cvlai Head injury 2
.23 1Y 4 ok Cayuat head injury

Classification of head injury

A. By mechanism
Lacceleration-deceleration.
2. impact
3. Penetrating
B. By severity
1. Glasgow Coma Scale score
2. Mild, moderate, seveve
C. By monrphology
1. Scalp injuries and Skull fracturves

-scalps open it will take one or most layers or closed as a hematoma(subcutanous ,subaponeurotic
and subprecranial)

-skull fractuves

a. Vault

(1) Linear or stellate

(2) Depressed or nondepressed

b. Basilar

2. Intracvanial lesions

a. Focal

(1) Epidural

(2) Subdural

(3) Intracerebral

b. diffuse
(1) Mild concussion
(2) Classical concussion
(3) Diffuse axonal injury

scalp s skull .5 & ale Gana i o S sV a4y ok Al o uilSe 2 tla g (A8
(S5 43 (sl 43 5w Atmosphere (s:3La 43 silaial 4iiy Caad 3 (55 allu

s Atmosphere (sl 43 gilaialu 4y (aad o (S dlagin Jso o4y talagia gada
A

oAl Al Cuald g 2

Aoy 93 A2)5.pS aad o ol gad (S k3 43 (GCS) Glasgow coma scale d Cwld g s > 2
2L (8) 4l (24 gane GCS (o> e 5ol ara J i o pdas Al Gl s (6 9% ruia 58 (S 43 p

. LS;)_.-!S M\LA L_S-\-.IY u‘):ﬂ: ‘)3 }..\L‘.:JJU Comatose A EA)A‘: ‘5} L:_l:\:j s }3‘
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(Grade 1) 422 s a8

(S5 i A/ s iy

Sz VO 5 VY2 2 GCS ) s A minor head trauma ole 50U

Gl gy Slee 3 GSY (oS Hoan Al Headi Sl o jh Al il g S g0 3 e 5L
.5 (neurological deficit) (e (cnac (oS 343 5 5l o348 a4y Sy
s ASel) a5 (8 Jaiy aY Gl e Bl Ole s e

st

>
>
>

(Grade 2) 4323 4a3 92

(S e /) ¢ Plaus o

oz ¥VY o423 o GCS s moderate head trauma Gl& 5L

5 235> 9« (focal deficit) Al oaa s b (59 A A pw Hord 3 5ile 5 LD
S e Gldaa eale Sl (5 Y S g 5 )L OSY

o dm g e i 5

>
>
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(Grade 3) 423 4ay 2

(S i )/ slaus iy

Sz A o Y2 2 GCS ) s A severe head trauma ole 50U
(SS les bl & g ks Gl 5l

.= intubation & sJb s_pn 4
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1<l g Scalp

(54l Al ana 5 &y 3) Scalp contusions e

(s fixeds) s D18 4y S 538 3 (5 S 2) subpericranial hematoma e

galea appneurotica > s (55 43 Uiswi ) Subaponeurotic hematoma
(s o o e @A) 5

subcutanous hematoma e

: Scalp laceration

S n nAb gy Sedscalpr s Dlagondra e

S5 S4) galea apeneurotica s) b (S d s (> Dlagndra e

.g;aéﬁi\éekQ;ﬁscalpA@&bbgﬁm °

SCALP Blood vessels in layer
of dense connective

tissue

Skin

Connective tissue (dense
L ( )
_—Aponeurosis
= \-\‘LDDSE connective tissue

Periosteum

Emissary
vein
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TS 5 psS 2
oS JpR 2 ) sie 55 535 5 Basilar ) vault 2 Ggee 455 S skull 2

.59 435S Non depressed b Depressed «stellate L linear (S—s 43 5.8 vault 2

non depressed fracture depressed fracture

260N gl A S el y AlS Al g (g S e s (S (A R gad) ) eale 4y 4d 5 S gkull 2
b s S0 (S A Sl jealuay | 8 hal CT scan o2 ¢ ¥ oshiedy oy ysa 3

(B s Aada (S Jsan a4 Hu sl mie s Je 3 se 5l 3 ) (suture line)



Differentiating linear skull fracturves from normal plain film findings

Feature Linear skull Vessel Suture line
fracture groove
density dark black grey grey
course straight curving Jollows course
of known

suture lines

branching usually none often Jjoins other
branching suture lines
width very thin thicker than Jjagged, wide

Jracture
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S > 9 S8 CSF 2 L dura laceration s 48
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depressed fraciure

140 9 puuS gila gudila 2
S 90 Ay g o) Sl S S s parietal ) frontal 4 435 S (S g 2 sila gdlas
J_)SS\éd\;g.‘\ﬂ\ﬁjﬁgﬁj(compound)ua)d)uﬁgﬁ‘\s.éjéjﬁjjusﬁaé

.59 25> e OS«) Dura laceration

:ablbkain) (Jslae (s a2 (S S Depressed ool 4y sila gilila o
(59 29> 5 M) 9d oS Dural laceration 24S -1

.( cosmetic defect) 55 508 o NS g 3 puS (5 2 4S8 2

SR o (Al s S 3 2 (55252 5« Neurological deficit ¢S -3



: 435S ping pong ball
G2 4z S Jal (S slesdle s sl 551 43 2 2 ke 438 LS4l green stick 2
S JARX yanm FiaAiug s sl (2 S skull (> 4lS A plasticity o 2 (S ee
&3S Depress G 43 @ 68 ping pong 243 _n o g
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s ) s A g e al Sile )0 e o3 Faa 93 (5940 dea g Ol (A (e S D (A Y
we>ARieal 50 584y jee 3 Lagee JSG
ol alblind S gVl a4y al s

e oS (2L S sl i ledd (S A Sl sgen s -l

sy sl e Neurological deficit 2 oS (s 48 -2

Eodsmsmade Myddo jLis asd dalay 3

(S 29> 90 i S8 2 CSF 2 Y galea > -4

(B9 e g OASI S Follow up 43 & )b el (s 90 (52,90 2 -5



Glcayia 3w d s uac

:(Basal skull fractures) 455w 3ol 3 Caad o

(S g ghg S 3 (vault) 8 D aad aaig yuS S gaclByCaad

S ra B8 sl eabe o) CT scan o0k Al (=il 3 (BSF) 585 S 3 (sacld 5 Casd o
sediie e shA 0 A (55 A3 sdsase Al oS AeS (S SV da 4 B
o ailiae i 423 a2 S US4 HuS G2l 0 Caa8 3 s ga ge o) et K81 S a0
3 4S5 laas cair fluid level S air sinus 4 <« Pneumocephalus 4 > & ole

03 9 9 g3 g S 3 galu 3 orbital roof ) Cribriform plate

A, linear skull fracture B, depressed comminuted skull fracture; C,basilar skull fracture.
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Basal skull fracture 43 s s Cud s gady gid sabdiy 3 9 6V < an o plai al (Sl o
3 S She 2l (BSF)

43R (5L e 3 SH, CSF »-

JaS & JUIS sk 0 ¢ 3 L) Hemotympanum -

.(post auricular ecchymoses ) Battle's sign -

.(periorbital Ecchymoses ) Raccon's Eyes -

S Gl i s S (VILVIID) &) 5 assl 3 (o Cudonse silasym 3 sals)) (4a8 0 -
4 Fossa <18 aaaio ajaz 556 sl 2 o) 608 Jad (S 5 S 4y S 504 Temporal

o dulis Sz o) s 3 ) oy o JUS optic bd S A A (55392 90 (S 5 S

- . .

Raccon’'s eye

(S S Adanae

battle's sign =~

rdila ya
4 OSY ) 43 D e 45 Sl o 6 KIA (S (S s 500 4 A5 mS saeli 3 aad o
(SN Dy g i al (5 glaTAd g puS (gacl8 a CanB o S gV i

Traumatic aneurysms -1

Post Traumatic carotid cavernous Fistula -2

CSF Fistula-3

Cerebral Abcesses & Meningitis -4

cosmetic deformities -5

Post traumatic Facial palsy-6
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4 mS ) a ed dagn Bl Fie S ssiae i)l 3 ) Foramen o a3 3 (s

o S Sl s s anhio Ty s sine s e (S Cudsa sa

Olfactory foramina Frontal bone

Ethmoid

Anterior cranial fossa E £ 5 F Cribriform plat?
! : = bone

N Lesser wing
Sphe d
P -|;.?-realer wing

Tuberculum sellae
Sella — Hypophyseal fossa
Dorsum sellae

turcica i g
Posterior clinoid process

Optic canal

Anterior clinoid process
Foramen rotundum
Foramen ovale
Foramen spinosum

Middle cranial

fossa Foramen lacerum

Temporal bone
(petrous part)

Internal
acoustic meatus

Jugular foramen

Hypoglossal canal

Posterior
cranial fossa

Parietal bone

Dccipital bone

() Foramen magnum
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:=3 Intracranial

w1 ay J g9 Y 4 Al g ) s 4B (i 510 Gl dal Jada s jlai 4l (5 55158 jle o
Intracranial lesions

(Focal) =il & a
(EDH) Epidural hematoma »
(SDH)Subdural hematoma »
Intracerebral hematoma and contusion »

(Diffuse) <\l L5 b
concussion »

Diffuse axonal injury >
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:(EDH) Epidural Hematomas

G psilad (5 )90 98 3 (ol O o e )5 (S50 3 ) Dura 2 Jad s Gy 2 (S Glla a4y
2 Middle Meningeal vessels 2 S 4ale Temporoparietal 43 b Temporal (i
s (1/3) 200 2 Al o8 (65 Shd U Adie (g a o) (oS Jad aliS Al g0lig )
Ll At sy 5 (S

parieto 4 asiled o2 Jod S 4 (55 432 ginuses us D Adia g 2 alS alS
.55 2> 5e (S posterior Fossa L occipital

2 alsiaa 5l s ) o ki Biconvex Lens shaped 45 g silea (5 ) 9055 003 1 CT scan 2

(Sopod 45 43X guture line

Fpideral Flemnatoma




: (SDH) Sub Dural Hemotomas

iy S gley b sever head injury 4 307 Lo i oy Cuud 4y EDH o
N

45 Dural-sinuses 4338 88 0 glad 3 o (59 438 5 g 4xd 3 (S gl g p0 Adile (ed
ool Adiia a8 43X Jacerations 2 ek 3 Flad 2485 jlaes (5 Ak

o D53 an Ly A oS Al | 4 e 607 LusE ol s )3 Gl A Cui 43 EDH 3
(S sl aaS s adan s 4y ile )y (da (anlie ) Ao

Hemispheric 2 4IS 41 485 jlaaa (s ¥ IS5 crescent b Sickle s 43 41 CT scan 2
oS Jul (S 53, 4 Tentorium 2> & Fissure

G g (S0 Al S F ) 55 40 a0 (DA a5iles Epidural 2 asilea & 5422

st 2N A3Ria J 93 (e e ) Al 4y o giled Jgo a5 sSan

: asilad Intra cerebral s Contusion

A 0) s A 4y S s 550 4 ) 6 Jsexe U S Head injury 43 Contusion
(Sopin A 10w SDH 2 (S sV il 4y g2 (5 S Hallas (550 o S ol
Ut o e b sa S elas Jad (S Al pe e 4 Flaya s34l contusion

intracerebral hemorrahge 5 Contusion 2 .. S 556l Temporal ' Frontal

AR



o Sy 405 JUS agilar 3 Ly il S TCH 4y A 50 48 54 Jal 45,0 53 0 S & 53 (ICH)

.Lﬁ}cn'a\}}\

i1 TR
Carebellum Tentorial 1,L Hzmiabion
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Brain stem
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(Diffuse lesion) <8l diia flad 3
:Concussion
4 A adie S A gla g el jue dpladd a0 G jlie 43X Al Ay Hgd
JasSal y S S5 Sl b 4ie 4w S (S clla 4y concussion 2 S §led 4 59 (o sac
s (Sas Mild swelling A5 b s Ja)b a8 CT scan «ss 4 29 e 5550
o sl ol (g9 Jal CT (o s o (S gty 257 43 (A s MRI
Concussion 2 -3) Amnesia & s} Cudsa s 453 )2l 3 L Confusion 2 JOGa) )=l s
RERYSE LY CEEWS RPN BN
.9 25 903 (S Concussion 43 (See (Sl (oo (5203 J 99 (oo o 4y 00 L

Sopastaa ddla o ) ABNe g gL B

delayed verbal and Motor) s S o 4isillad S ja o) JS s 08 >
Dy 59 o Cullad (S s o) (s Qs 536l s 30 s 238 43 =y (Responses
(S
. 25> s Disorientation
(S OIS 1S (5 a0
.55 25> 3 (S Incoordination
S5 AHR b aas 4 ds (Saa g 5l

,g;q};deﬁ@dJﬁqu\g@msﬁ\;a

YV V. V VYV VY

. Grade s o b3 41 S5l 3 Concussion
((Grade I) 42,2 s 0 8!

.confusion X L 8 50

B4 geglun Herda

(SS ol s AR 88y 15 5 al ye) concussion 2



:(Grade II) 4> 2 4a3 92
.confusion X b 58 s
(S saglua Hemda
(S5S aled o 4ax a8y 15 3 Ul ye) concussion 2
:( Grade III) 422 4y
(S saglun Herdia
L Sel gl Sl Al plia Heads
(S5S ol 93 B sAse a9 b siell 24 )5 Ll ye) concussion 2
:(DAIJ) Diffuse Axonal injury
Acceleration-Deceleration 2 o> 2 438 leaa 4l gila g )a o saze 3 Head injury 2
A b adie Al Heedi )8 ana B pad flay (S dlla o4y Al At S Al s
S eled o VAR ra b sl s siele sl AR iy (s e
Al Al LSl b IS 3 e < Post traumatic o) s & 55U 3 (5 A4S &) sea (a o 4y
_LE}SL'\SYJDAIAZJL\]B‘U:J}}@)M
S oy ead a4 plai Al SGUK A DAT
24 3%y S al 9 e el 24 43X 5,05 3 Coma S Dl 5043 :Mild DAT
.éiﬁaab\ﬁﬁ)ﬁ'&}j&;)&u
3 S ELGSY S al s aal dielw 24 2 Coma S 402 52 42 :Moderate DAI
(s sSE 457 DAL J55 3 (2 & 5513 (5945 352 50 aPle o S ) 2 Brain-stem
3 Coma S @l a4y 2 0343X laa al g¥la sl 53 injury Head 2 :Sever DAI
Deep 4 Ole )b 483 (55,5 an 357 DAT Js8 2 g8y 4alal ol (5350 (52,9
s A e_kis Decorticate b Decerebrate J5S) 55 .S coma
‘Hyperhidrosis <Hypertension 45 Autonomic dysfunction Ssle s b 2 4
S Qs wlisaadle )5 a2 Brain stem 2 ) Hperpyrexia
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sislsidss Head injury 2
:( PTBI) Primary Traumatic brain injury
o o 3 DA S5 L ssihay (o spS Ay G s 4k AlS Al 5 8 (Siliae 3 PTBI
,‘_ﬁd;ggn‘yga&\@j)@@a@u@ﬁé@@@uqou)»
.concussion s <DAI «Multifocal contusion 45 <ldl ,itie
.EDH_ SDH,ICH 4 (Focal lesion) <) 2 e
:(STBI) Secondary Traumatic brain injury
post injury 2 45L (g5 alS Al ) 808 S 3 PTBI 2 (Al 45 asjn (gl (545
Hypercapnea <Hyperthermia <Anemia <Hypoxia <Hypotension 45 i 558
¢ s ICP <Acid base Abnormalities <Hypoglycemia <hyperglycemia ¢
4 seizure ) oW <Hydrocephalus «<Vosospasm «Cerebral Edema <Mass lesion
(SR 41S
dalia a8 3 (s ida 42X STBI 43 » wla) 54035 3 head injury > A4S (s 4l
0 ails
:(Cerebral Ischemia) LSl &lad
e (S [schemia o> 2 438 lea 4l 5555 saa) 3 STBI 2 Cerebral Ischemia
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Hypoxic brain damage = S Autopsy 4 %690 5 5% o« 41S 4l Head injury
RELYER N FOLPR
:Brain edema
Head 2 ) s 2 ICP 2 (> 2 433 das 4 sl g » 568 2 o Brain edema
Brain g o3 S Head injury 4 .S «uw Ao 2 25 3 mortality 2 injury

2 Glie 43X lanl (cytotoxic) cellular ) vasogenic 2 > 1) 435 edema
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:Hypotension

4 S (Infant) sl ssile 554 (5.8 4333, 41S 4IS Hypotension S Head injury 4
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.ss4S 4 cardiovascular collapse ) S a2e > Medulla 2 S &dg Sy g

2 he

HE

4 > 62 08 GCS 430 sdee Julra 3 (e deb o gililaa (S058 5550 o) (a3 )6
a8) 50 S monitoring 43 & 50U 2 AL ) Glls S gl abus onas 3 & gl (Al g
O S 0 s 2 se sl S s (S score of e 4 S SV s a5 1 Js)
4l Gania i aafiie 3 b gy Sl (o S8 e paralytic ) sedation > Gle sl 4xa J g9
e 5 U intubated L o) (Jpada 548 (S AR & 500 o) (o5 (Avs (o O AlS
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3 Y5 ) 3 cprothrombin time <Blood chemistries «<CBCeurine osmolority
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.23 Toxicology screen ) Gl s S 2 g4 a5

:Imaging studies

minor head injury > s) & )a) 2L CT Scanning 43 & 50 5l 3 Head injury 2
Intra cranial > CT Scan (434 G5 wa s A 45 <dl 42 Neurologically ¢ sub o>
WA 23y Jeli o 4S ) A3 outcome ) LV & 9ol 2 cs gl 4x )3 injury
Acute- S CT Scan 43 .0 430 528 s 4l o 3 (S gsie gy 4 ) 4l
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Jluy ysl 43X 90mmHg 2 Systolic BP sile s lia | 25 ) sl ul 45 ) 9 a8 Monitoring
S 48 S sale) 4ol gy sl crystalloid 2 %20 5 JaS aba g 3 G0 o o5
59 Sy g 4 transfusion 52 9 sd b4y a8l H4AX s 0L %430
Cervical ) & Jibu s < ML cervical spine .pS 2 uS 588 3 s )le 3 o 4xa )5
N.G Tube > s ) S (A p (w83 aelB dand o o ole g )b ara (25 Jleaiil coller
A ded 0 S sl g )b gady 54 )V A8 ) A Caalaiin gl )& 5 Jhgean 43X Sulai o
52330 5 e 3 g g b ae )l i A JCP Y (S Jead g5 et s R i gy
i oyl S TCP 2) (5 4das a3 5 ) bl Slisa a8 5 (o8 Jiley 450 o
coxygen therpy <propofal <Monnital 2 . (s2 553 i st (S 43 5 4 [CP 2 s
Mild 485l | (s pallaatind o )W M sid 2 ICP 2 Jlexinld sedative ) airway suction
H2 Blocker ' Antacids o_lW ssise 3 Gastritis 5! Stress ulcer <Analgesic

(S5 G ra b Jlanin) S (A0 (S sapa sadlA 4y o) (5 43S Jlaatial
GOS8 JA s s0S ) el (S gV ara 4 aldlae o) a A8 4y el agee g0
> Jo KA 4 55 s S, Neurological defecit e S ) Abisa 5 (mass lesion)
SS 4adi 4l o decompression g .5 dsa e AR Head 3 A g1 0 s
S i S CT Scan a8l 43 S sVla sl a5 4350k 2l 455 )l
il (S92 (S SV g0 4y 5 ) 4 L0 Mass lesion eoas oS & 5L L )
o 2 S8 Jay preal AlSa 4y e sl a2 ) 4ua 8 CT Scan ) )83 SGR S
RERNSPERPERT) UG TN L0 I ENEVY

ICH ) «<SDH <EDH 45 JS 435 L J oS s d mass 2 -)

(s~ 45e Ischemia s) Edema » & 5 JsS s g (o8 led Siig S50 -¥

2O ds S 3 s i (Mada Y

SUE CNS 258 5 JsS 6ol (20h S ) sl ol coalan | Sy S50 -

(s (S sHihe AR

43 Jslae S () 0 dalu o) (28 sl Qlidy s (8 eale) by & 55U ol Aadae (oal a0
(o JASe (5 adanl



Gyga 43 K A3 55500 et Ly s) (5.5 ) a) craniectomy L craniotomy 43 g U
L;IAA_J‘_,,_“\SAAJSA_\SASA?_&MJ&A 539 45 sliu) w3 3 (S 28l5 43 Gunshot 2 Lt
Al 28l i L gla o Sh iy aka (S gV 4 stab wound 2 g GL) e A5 glad
3 ey Gl adiie 3 Al e d Gllee datio 4y Sltblee 3 A g (S5 g e pu 4
o stee Jia) () (5386
cpericranium > s 5 & Defect o> 4S & aw i Dura S sV Sl 4
3 (S g ealdtul ol Defect 2 Dura 2 432 fascia lata L ) <temporalis fascia
AL G g 4xa A S Hu g8 A cranioplasty 2 % 1) cranioplasty W Defect

(5543 35 sa ok G & 4l Stable ookl Al SGUK A ¢ 5 U o S s
L dalh 4 ophay (ia0) (8 Gukd catheter s Sy »= 4S ol Monitor 2 ICP >
(S A 008
51,2 CT Scan ok g2 i g g alieln 72-24 Slilae Al ) glata 4y J 5 58K 2 (5 54l o
005 4y Clilra (5 ) 531 0¥ 5 Alra als uac 3¢ vital sign g 50U S Al g5 Cllas 4l
‘5*3 oy yi d}é
s caUdadlis
.8 Jso Y 4y w3l Head injury 2

Persistent Neurological deficit -1

(Brain Abscess ' Subdural empyemas<Epidural Abscess<Meningitis) <ULlil-2

Epilepsy -3

CSF leak -4

Cranial Nerve deficits -5

Pseudoaneurysm -6

Arteriovenous fistula -7

Hydrocephalus -8
post- 55 dsnse (2 oy %11 Lo oopdn o Bows Gl (S gla g ya 2280 4y
(o glas sl (S g 4 CSF leak ) skull fracture > Traumatic Meningitis
S i ga 4y gelua) sl o) osteomyelitis 43 S w3 Epidural Abscess

VYA



) Paranasal sinsusitis > Subdural Empyema S head injury 4 .~% oy
et 3N Adada (S Cud s s« 43 Mastoiditis

o) s Cwlia s o) Type 4 head injury > JuS 43iia) ) Post Traumatic Epilepsy 2
23 (S oglagia wadd a4 Y g A O o %29-17 S slagoa Jp a4 s)!
S5 4aglaa U adn oS 43334l ) 3 post traumatic epilepsy 2 .5 SIS s2in 593 (s1and
53S a3 Epilepsy 2 .23 (sl ) 0350 420 Al g 9 hania i 4l S 10-5 S pd o
Gy 3 (A 3 (Cmagase sl Ol 0 S glen 4 SV 5 28 A o ilSae il
509 3 Head injury 2 ) <wasa g focal deficit ¢V s (o 2 Dond 2 o Mgl
(52455 6188 Risk <& o W Epilepsy 2 <ud s oo giaDlEA

44 ) o)l Meningitis 2 (o> .S 4383 ) 43S o ol 43 S Head injury 43 CSF leak >
) adleyn solailas (S a4y S oy CSF-leak o s b 4xa  (ssaclus
o 4S8 S Qi o S ) drainage o> S Cumay o o Bed rest «gS
Guki o)W 2,5 7-5 3 Lumber drain & 45 oS o sielu 48-24 5 drainage
_LﬁMQJ}}AAJ‘_;';\AAG;\J;‘;&Md}}ﬁdabm\ﬁdrainJLg_)ﬁ.AS RERTS
il e gaig) ATy g o (o0 lulig S e g Adand o s L (AS e L gila g ja ganiiiee
.= 128 s pseudoaneurysm 2 gl )

Szl Aadadanl g4y G g3 (S 6 S 0 L sali g5 saniius 3 Foramines 2 <aad o
.$S_ cranial nerve deficitis (S 4l 4 o (A SIS Fe o s lania i
:Medication

3CSY g5 VS Hy S Alls 4 TCH 2 ) Cud g g0 4y z A & S8 g0 anticonvulsant
siile 12-6 2 s A seizure o> O& 50U Axa (5 2 g0 COOUEA) S A 4 Al g 3 (5 g
gzl IS alS 58S JS )5 o G B2 Cosa Gl 4y sl GV S )54l s
50 b & 5 J S5 S8 s Anticonvalsant s 2 oS S s oy s
434 post traumatic seizure iwsos 3 > Y S 25 A ) Gl ady o S5

.s3)(18mg/kg/24hrs) phenytoin S Ju4g )90 4 iy



3 Je9 el 43 3-5mg/kg axe 3 Adugyy S Jw 410-20mg/kg Phenoborbital
side effect => S 5> Anti Epeliptic s 5 455 )laaa 25 (s1aS Gadai s JUl (53 90 53, )
(S oS el 43R 55 sl dy B ol el Y (o
> Hypercatabolism asS 453 digda i ad A5 a5 (2138 & 5003 Gla g0y ila a0
oY A i amb) e g b)) L5 Dshie s 4 5 o8 ZOlal 60 e
0L 3V N.G Tube 453 5,Y 95583 5948 j9dania g ¥Vl da g padS g 5l
oAl (sl 2 Bmn 3 (65,0 2 AR e 5 4g 68 0 3lSae ey A 5 S dn oY Al
43 cula s head injury o ki Aiusss laye sala 3 o8 dsa s Caaljiul 43 ¢ 56
.S 1an 4alal ML occupational therapy ) (Sa 8 45 gile 5 )b
2154
S d Y A4 sl o) o s AKE galida I gile 95U head injury 2

Y AP Leasdilian - ]

Cualdg s 2-2

<ua s s« Neurological deficit -3

me g4

<03 s s« Multiple Trauma 2 & s 50U 55582 -5

Secondary injury -6
DI & 50l 0 (S gila g » Sever ) Moderate 43 (52 438 silaa saa) 3 g1 Jsa3 GCS 2
Neurological outcome J\S 513 o> & Y S GCS S siels 24 el 4 5 S
S5 A 5l
Gl Gyl il Jy s Ay )y ) (SAe 43X Sillladial 3 435 ) Pupillary Function
3 s Sl ARie Al Jaall LSe Ban 5l 3 g0l 2 s AS J 4 Sl o
5) (53 e oy (S e 3 %85 Lu & o5 45 Reactive ook s (Sas 4kl 5 45 resuscitation
s resuscitation 2 o AS ) i 4 Qs persistent vegetative i o2 Sh 4S
Persistent L 5 <S03 s 4 U8l %15 &500 st 50 5 S lay deall (Se Baa

(s g o s vegetative

AR



S e gl o)1) g glsile pdla 53 A ¢ infant ¢ 9 Cued) 3 S Guai Ay ) 2 e jee
Loyl da B e

.L..g)Sd\Ja 50 ¥ sl )R 4y aa JaS s laal o 2

s DI QA A s 6w Hypertension 2 ICP o

(S &Y 5 ) 3 s A 45 a8 Bihemispheric injury ) s x5 Interventricular

A I AL e (59 3 ARX 15ml 2 p siles (5 AS 4SS Hlaas

ARA



u-ug‘ ".GLAJ

AA ;i 4a ‘9‘.:;&
shifting

Brain absces

ompress ventricle Brain edema

YYY



Brain Abscess

4 ile 42 5 6S e dse el a4y o 62 43R laa 4l e 5 )L SIS CNS 2
w8 s G e s B (SO sa

:Epidemiology

A A S e gy d s o L)l 5 ) o Gle B (S3e 43X Pandemic 2 AIDS
JasS 43336) ) Neuro Imaging > ¢SY 55 Brain Abscess & 506 s S sie 506 10,000
FosgoseaaSalsal oy, a we 5L Immuno suppressive o5 s AIDS
23 S dlady 52l 53 (S sl 635 nEe dw s A4

om0 Ui e 85 (o S ol da sl 4y jae 0 5 23 Sl (Ssisain 5 50 4y 2 51
3 CAY 55 o 2 Dle 85 4kl A Bacterial Meningitis 2 (S sl gdle 53 53 43 S350
Y B8 ) (2 s JaS 45l (Sl s Haemophilus Influenzae

1o saS ATA) & Gl 3

QU 3 (S 58 %015 43 OSY s 433 50Y 50 1Y 2 ) J g9 e see 4 S gla o
(Cryptogenic) s 43 4a slas azia

) s2lea 43X (5 )Y (633 23 45-50% :Contiguous Suppurative Focus -

43X ol S5 80 2 4lS 4 Osteomyelitis 2 Llas AR 3 Frontal Sinus 2 .55

3 @il 4as Ethmoid Sinuses ) Sphenoid 2 4585 )l (5 g0 ) 45 & lad GLB) andiiee
S e sh e 3 (ol (2l

G S Mastoiditis s) Chronic Otitic Infection 43 45 & ley HLES aiiie GUI 3 422
.83 Jseza 3 43 Sinusitis

(S oY Al g aaa o) LIS adilis 3 a8 45 Intracranial Space <UL (e o

5 o Y S A5AT AR 3 5 i eae 3 LIS G 3 5 4l (Contiguous) ) staes
Retrograde <«Cavernous Sinus Thrombosis 45 (.S cuw )l o0 & xad
o seled 5l Gl Subdural ¢ Epidural 2 ) <Meningitis

s valve a3 5 a0 55 o Cina pad (5 SR 4ra aliw (s )52 S caada JAl 4
35S DL A3 (A LAAR 2 5 g9 00 s (lad o0 4 QU o (5 930 Luse Al § 45 (52

\YY



BrainAbscess gk

DA S e s e 0 el el 3 ) (spe 4 gled L0 438 Lie Llie 3 Sinus
Dural 2 4isn,s Lie Jalda o 1 )18 S skull o 4lS 4l 53,5 Emissary 4xa
49 AlS (saea Al 53 (5 oS oy ASo ) oy 925 s&led 24ty ) Subdural <Venous Sinuses
25> 5« Osteomyelitis & s O Extradural (o3 52 41 453 J 99 (a5 4 S SV 5
(SS9 a3 Subdural Empyema 2 ) (55S 434 43l Subdural s

> s Inferior Temporal lobe 2 Lise= Mastoiditis s\ Chronic Otitis media
3 e <Ll Ethmoid Sinuses ) Frontal ¢osle o ) S aaa 58UL 5 Cerebellum
.32 = Frontal-lobe

Gliania 5 4es (60 93 g 9a 3 (ol (Elad 3 (S oin 910 Slasia 55 :Trauma -Y
(s A5 lad Lasivn U1 o (ol 0330 43 5.S Cin 5 oS DA 3 gaa 3 e d o
Aise) o bl wl 2led 3 Cudsage o) JeR gelal ial 0 ) Aigillee dad aSGHlaen
S

) (S 9 9625 4y > 43R gilue sl 2 oY Al S e :Hematogenous Spread -Y
S ) Multi localated ' Multiple Logee (S glad 43 CUE (g0 9a Y 2
Middle Cerebral 2 (o (S 4alu 4xa 4 Flad 3 (S sdy gom 40 A8 il asa o) (5550
(5 55 Cyanotic 3 o 3 L) S aacd (5.8 A3kl (58 1) Adand 5 45 L
Sl e gn s xS 3 sl sl S g ¢ iy ¢ SUEH e 3 (Endocarditis
S SOy At 4y U (g ATy, NG LSO SS delie yiadis 4SS e, JLA) 4die 432
(£ 500 S 3 s 5 s e Sllae o (AS) g0 axa (HITV 4] 555 Cnarly

da gl Sl

SS i eage AR e S o) (S esn (S se 50U s e al el 250l 0
Size 4 <l 4xa 3 o Al el s LS Uwn e s Fulminant 5 43X Indolent 2 45
SAdsmea o St el s Cuxlse )

Do Ay ) 2 SN (6350 yw e Al G2 & le s Ul o) (S8 (50 (S sile g Ul 4y
S oalel Jsana oy () £l 2 ad Ly (55 352 5 Neurologic deficit ) (s 28 S

(53 d s a4 adle

YYY



BrainAbscess gk

Headache 70%

Mental State Change 65%
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Pulse Cardiac center is located in the medulla -
compression may affect heart rate

Temperature Raised indicates infection
Hypothermia seen in drug overdose

Blood Pressure Increase associated with sympathetic
stimulation. Decrease rarely attributed to brain
injury

Respiration Increase may indicate damage to the midbrain.

Decrease may indicate damage to lower pons
and upper medulla

Pupils One reacting the other not may indicate
pressure on the to the 3 cranial nerve caused
by I-ICP or a lesion

@890 Systolic BP (o2 S ol adle Jha (S N5, 4 ICP 2 :Cushing's traid
ok i ) (Bradycardia) .S GlS)a o5 2 ¢ (widened pulse pressure)

S (slowed)
cam ) oadau o S A gy (o JLEE (ol DI (S S 5 R 4y (Sae Gle 500
25 ,AYL Nuchal rigidity ¢<papilledema <Disoreintation <confusion <Paresthesia

(b e S e 3 o) Coma «pP\e §) U=l e) Herniation
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Headache
Positive Tensa, bulging
transillumination antenior fontanelle
“Cracked pot” sound
0N parcussion

Dilated
scalp
vains

Papillederna,
abducent
palsy

Lethargy

Nausaa and
wnirritEnn

o A gy ol 8 JLEE EaB JAla s

“Sefling sun”
sign

Herniation syndrome
> 8 Qs Shift gt eled 2 alS Al o ) J A JCP 2 L IS 0 (S Jala 4y caad o
2 oY A (opening ) saoge D caal oAl caily 0 L Adiy 4y Caal o JaS 4l 4
3 3l cranial nerve b CNS 4 S alb 43 a5 s Herniation 2 g e led
oS A aBle ) Gl o) aliS Al al g3y Lis
(82 Jsere (2 430 o2 (52 25> e a9 2ks Herniation e L)
(transtentorial herniation) (33 (s S » -1
uncal Herniation -2
@S &8 Y falx 2 Cingulate gyrus S <lls 3 » :Cingulate herniation -3
95 55 sl el 2485 Y sare > L2l s a2 subfalcine herniation 435 4lS (saes 4 oo
> s Frontal )52 24lS 4l 50kl 3 (anterior Communicating Artery) ACA 2
.53 44y o W central herniation a2 s 5.xS s Infarction
upward cerebeller herniation -4

Tonsiller herniation -5
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transtentorial) herniation ; d) external herniation ; €) tonsillar her miation.
Tvpes a, b, & e are usually caused by focal, ipsilateral space occupving lesions,
ie., tumor or axial or extra-axial hemorrhage.

Central herniation
) Frontale parietal 2 J9 43 Su 2 50 s (e 3« ¥ e Cand 45 uncal herniation 2
Tentorial > diencephalon .sS s herniation 2 43,558 5515 occipital
posterior  43laea Al e WS o Je 0¥ 4 oY 4l Incisura
Basilar > ) Cortical Blindness 4lS 4l )L o (PCAs ) communicating Arteries
(i D)) a3iia LaSeu) Brain stem 2 alS al LA o gl o s
:Diencephalon stage
2 Diencephalon ) 5 S sasi 5 g2 2 al€al 5 ) J A JCP 2 ) salise 3 Ghys Sy o
A8 A sl Aty oo 4l gl ela )l DB e 3 S Mid brain Aa e 423 5.l )a
L el addl B sl o JeY Jge Som o
(s sxl o i e oyl Al SISy Sals jeasaa
s AYL 5 Stupor 4ius s lethargic § 50U s Juo paie Hend 3 4ud (Sl 1)l

> 43 coma
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b o3 g 55U (S e sl s (SOl D) sl Baee ¢ 2y s) (el g 550 0 (S iy 4y 1ol
. o skaia Chyene stoke (4% o AYL

3 (1-3mm) S48 adas

S5 25> Positive Doll’s eyes reflex :Occulomotor

48 (55 e Babinski 153 53050 L5805 @led (S dilie 4y sl aSla a0 E 55U 1 S
4320e Cuxa s Decortication S 155 Jilie o)AV (s S s (A 45 A Gl o
(e s3

e e A A 2 pons 2 3 Mid brain

S 5% om0 3 (Al (A (o I (A Adaie A€ Al LSl 3 Mid brain 2
2 28 Recovery oL s

.&-xS Tachypnic 4% 5 s Chyne-stoke sy sl (88 gile 95l

. Fixed ) s s )W) Cuad ga (5 38 e 9l (3-5mm) g sie o 1) adaws gia 4y tadas

.55 25>« Positive Doll’s Eyes reflex :Occulomotor

(S Kiae n4d) A Decerebrate s )AYL (55 35 50 Cumia s Decorticate :(So>
ida ja A L) S Medulla ) AiS 2 Pons @

Mid position 483a ¢(20-40/min) s Sh) 2 Aaxd ) adaws calaie (udts (S ala je 5y
. fixed ) ¢ (3-5mm)

.$3 Cvie Babinski Vsa o ) 50 sl oy g 5L 5l 55 35a 5« Doll’s eye

:(Terminal stage) 4>+ Medullary

(S s siao Al 5l (55 Baae o) aliie e (o s
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Uncal Herniation

Temporal <Lateral Middle fossa 42 s 43 (o> 438 55 50 iled Traumatic sxa 3 HiS)
@00 S Herniation 2 43 .gomin S 433, S Hyppocampal gyrus ) lobe
= JuS Jids (consciousness) b 3 (A suY LG aiiue 5 Mid brain ) cuac
Brain > 4 ) o2 Dilatation (83 348 )k g (o 48s (S e sl a8l (5545 Adle 5 el
=¥ 4 Deep coma S o2 5e 4y sisiclu 5l 3 (Saa 55 ¢ 5 )b 58 S X adle stem
tAda e Al @ e
(55 o sle 482 ) g 0l 3 S s 85% Lu s 5l s ! Dilatation 43 )b s 4as cadas
S5 Ja b i
.$5 < Babinski | sa dilie 3 (Sae 5 () lsa 4 (S Jilie 4 4t aSlin a0 0 S s
pAda e Aoy B IS mud 2
4o S 5 soply el A 0 2 Mid brain 2 L5 e 4dus)s 438 a s ()5 0
G Y A AR ads e gla ) BB e S adg aldl L A3 gl S DAy (g2
LG se (Sals e
(59 o gia b pudla 1 ABaa
1432 Alls Comatose s AYL «Stuporous s
. i o ke Hyperventilation )l g3 ;i
(> 4i2ie Clls Decerebrate ss) s> 5 ) 52 2 0 AYL cweakness | s Jilie 3 1S s
:da e A Aius 2 Pons ) Mid brain 2
Cuma g Decerebrate s) ! Dilatation s Fixed «(5-6mm) Mid position 48~
(S el

BB A8 A JA (Jee Y (B Arm il g 90U (S Glls sy :Decorticate postures
s S okl i) 55 50 2343 Haa ) o 0b

£500 2 ) .S Jap alS 4l LA 3 Midbrain 2 &lls s a8 :Decerebrate Postures
s )e o) s 5 Extended a» <)kl Jléw ¢ s ) Extension ' Internal Rotation 45 s

(2 B a5 (S AR 1 da9d) (55430
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il (Mool SICP 2

.Stroke s Aneurysms «(AVM)Arteriovenous malformation 45 <l ge gl 2 -]

Vasospasm¢«Shaken baby«Closed Head Trauma¢Diffuse Cerebral Ischemia -2

<l ONS 2 -3

R EBEEEr

Slans 5 -5

Jia gL s 2CSF 2 -6
roaddd Mgy A ICP 2
<EEG «Cerebral Angiography <MRI «CTscan 2 o)l paxid o s ,60 2 ICP 2
i £l 2 51 PET <Transcranial Doppler studies <ICP measurement
sulae Apaiill gage 3 g JsS o313 JCP 2 (s aaliiu) 438 41 S 5 31030 3 Oxgenation
438 gl 5 L A3 o GCS 4wy, 5 Head injurys o3 S sile 5 U 4 43 Lo goad 02 43X
2 .6S 1) s Neurological insult asS o8 b sl s A5 Sle bl o€ S CT L G
S S Jasil (ventriculostomy) oS 433 45 sk o Catheter o)l 535S o 513 2 JCP
8w Subdural <Epidural ¢<sub-Arachnoid 4% .08 » s 3 [CP monitoring 2
g ollaxind o Ll 1S 6 321l A JCP 2 Catheter a2 (S J3h adiil jy o )

Ventricular

Subarachnoid

Intraparenchymal

Epidural =

. Subdural

Y¥.



GJ\)J}.“)\JEGA:ABJ&\A @\)_AM

HERTALTSLT

Head o 5 20 aiaie aAlS Al 53 ska¥ 5500 3 (o3 (62 e o ol A5 1 ICP o
(S 43R sl sage 3 52 (2 injury

Gy e el o S e S 3 Cerebral perfusion 2 Jsys ICP 2
4 > ¢3S e Herniation ) 52S Shift 2 Dura 2 o ,aY0 5L ) a2 55 (Edema)

(S 48 A e

sidlgd gt Lsd sk Rl

Cranial insult

I Compression of bload vesssls I

] 1 Cerebral blood Aow |

| 1 O3 with death of brain cells |

v

| Edema around necrofic Hssue I

¥

T ICP with compression of brainstem and respiratory centar

| Accumulation of CO3 |

v

T ICP resulting from T blead velume

Death |

SR B gl 2 A9, 8E el g A 55 o 15SmmHg 5 ICP (S Gl Jley g 4y
s D TICP 2 by ¥ o) sl il aiie (S (Mg sl 4 TCP 2 (s US43 )5 )
3 DA a8 5 5LEd (5 yaa JAls ol ey JAl QLA gy 55 OLEE AL S AT A S s

.o).\.l..i\ )S\J.ls Q ‘__7_'\:1‘5.5 }\ 4;).3 LLIJ\); Q 6&733.;'4} “5.115‘}.3 ‘5.\..3& 65)'\.3..1‘ (5.13}
Y 4 o SE Y S ASa H)HE 5 b a e (CPP) Cerebral Perfusion Pressure
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CPP = MAP (mean Arterial pressure)-ICP
a3 d eV a Salls Sl padea Koo
85mmHg(Normal)=100mmHg—-15mmHg
A CPP G 45 5 oS lay Lasiud eled 5 (8 G 43X 50mmHg 2 CPP s 4S
S 432l ) Brain death s & ¢ud 432 30mmHg
sdila o
CT scan <Intubation «JW&l 43 o gie 90,5 5 55 & 500 S Gl 49 5,4 2 ICP 2
oxil 5 Llalaial JCP Hsla (S ol Shn 43) & bal) 45,5 ICP monitoring ) 4uass
(55583 aala
Gt leom xS ondeaal dle o)l aICP 2 (o> 43 2 Jhiaile 0 ICP 2
Y o (s S I ICP (o 4ile 0 (esae el 51 53 (Sl pna i J9 a4 (S 43
(S SdJ e Ay e
sclalaial b

FERTNEY P PPN EORPREGENIN PEPUIKS (@) KPPEEPRP-N PET WP K g A
sEled o& 51 (0 il s 43 ) 3 Ag s GaaaS) (Sl 0 ¢ 5L 2 :Maintaining Oxygenation
Sy OS] lase S A5 gl e
44 ELA 2 A )3‘_,1_;; eyl 4aX 50mmHg 2 gl egad Al Jlay s 825 o5l CPP
> S8 s Jdy (a8 431 brain death ) LesSeu) 3 g) (s y 9 Ay g lase SIS
ookl (s 4 2 cardiac output > Dobutamin hydrochloride 45 s} )5 inotropic
9 Y gllaatini
stled a5l sl el sl plaragasa S diluyaig o)l b debida 0 Gl a3 g
S G Ly )
43X Barbiturate 2 o)k A (633 o (& Bl s i Metabolic demands J 59 (o= see 42
= sedated & 5oL & 5 8 sVasS saluiul
> 55 ealdiu) 43X (Mannitaol) osmotic diuretics 2 s s¥ oS o )W M 533 3 ICP 2
sl 3 (Ale S G BBB 10 s o> oS e Ao ICP 2 (S 6883 5-10
Furosemide 45 Diuretic s .58 43 L3 62l Na ) (s.pS s a8 a3 (H,0)
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Cun a8 ailin 3 adligr 3 o) (5 5aS Al 635 CSF 2 552 %70-40 V50 12 (o 98 Y S5 an
saldiul 43 Etomidate ' Propofol <Thiopental 2 45 ¢ 5, o )Wl Sedation 2 .S
S99 > S Relax & 506 o) s <l il 4l 9 a8 Midazolam 455 ) & (Y S
(SSS 5 erida 43X Agitation 2 & 5L 2 (S8 e

Js A€ 2 ICP 2 & Analgesics s Hy Blockers «Corticosteroids 453 (A g3 (5 o3
4J Vasogenic Edema > S s¥ s 4 Corticosteroids . xS 4nasi o )U
Encepholopathy 2= 5 Meningitis <Infarction «Contusion <¢psiled ¢ o) ¢) g0 5
SSosAaiiAs sy N ICP 2

:adila o Al e

S SV Axa AS5 Hlaes G e AR5 CSF 2 oY 2 A ) .58 1) Burr holes
ICP 4kl 5 43 Craniectomy L Craniotomy 2 (55 s s s 588 3 ICP 2 mass >

(o Al 3 JCP s 2 al 8L (s
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s sl JLEs aa8 Jals

-
H
H

e} Susgery asindicared |

S

Maintain CPP
(Age appropriate)

T 1CP?

Yes

Sedation & analgesia

HOB @ 30°

withdraw

ICP
treatment

Drain CSF if
ventriculostomy present

Yes

4-.

v

Hyperosmolar therapy
(3% saline infusion)

T T |

osm < 320

| May repear if serum |

| Yes
Mild hyperventilation
{PaCO, 30 - 35mm Hg)

L Yes

Second tier thmpy
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SECOND TIER
THERAPY

No surgical lesion on CT?

Consider high dose
barbituare therap)
 Consider unilateral . Consider bilaceral
with duraplasty with duraplasty b 4

Consider hyperventilation
o2 PaCO2 < 30 mm Hg
(Consider monicaring
CBE §j02, AFDO2)

hypothermia (32 - 34° )

:Nursing care
A%ATJJLSM«s&jﬂ_&:))uAoauﬁomﬁehjaaﬁé«sﬁgaﬁ\faﬁmja
5 o ey e 9 3zl g )) s8a8 (Mental Status)<libes alwss osac 3 (g8 Jiendl
dg Ay Al ad g8 gl s AS | 25 ) J g0 5 %Sk 43 (U ) pupils Relaxes ¢« S~

592 3L GCS 2 ) sal ) A8 ¢ sadle  Tha cdilae 4y (Bas 328U ) Sulas
iy o sl ju0 43 Suction ¢ 55 (5 stide 43R A 5 o) ASh 5 Y wdli ¢ g5l D

.= Hyperoxygenated '&)JL'\ 43X GESw addug yg L,rié" (‘;ul_\ 15) ¢ oL
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}\qmdwéﬁ}bu}j\}ﬁ@&‘h}‘@dﬂb}@b_‘g\.ﬁ}‘43‘))...3_)“.&})\_.13
Chyene A (S ey )i monitoring Qa1 3 gl Am gla A3 ‘5.).45\.3..3.1.: i) Alal o
(o 439 5 ylaia stokes

Aamplitude
respiratoire

M A

hyperpnese apnese

Temps

.= monitor Jse ol 53 43 43 9w (PaCO5-05) 525382 a5 b2

«Rotation <Hyperextension 2 & 2 (A5 >0 30) 455 s s 3 g 500 2
(s Gde 4R (32 3 S ICP ¢ 5L 2 (o 4 shaa s 43 5l 029 432 Hyperflexion
4 4xa 58 High Fiber diet ' Stool Softener 43 & sl 023 43X Valsalva maneur 2
Gova JAl o) Sl JAl & 5 by (o ide 438 Jleainl Catheters s' Enema 2
A QY S gy LSS

A9 HlS selalae 5 8 ye SKiwyh 2 “;&uu}llcp R 5 el gana activity EJJUJ
SAeaxX ) oaly olee o Hehaie a4y 5l sS4 0 43X 25mmHg 2 ICP ) 3 AL
Sl )l g s )b A 5 25 ) ) Sedation 45 g 5 )L

ICP 2 855 & Jily 432 (L.dsS s o «Ols) <Emotional) siledi (oa)a 2 & 550
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Brain Death
Y Jgd oY 4y i SoulS Brain-death
1w s ge a2 Reflex 2 Brain-stem 2 -1
i 4 Jaall e (S dilie 4y 530 5l Mid-position<Fixed 48 3>
.55 41 35 s« Corneal reflexes >
.(Doll’s Eye) (554 35 s« oculocephalic reflex >
.S 4 39 9e oculovestibular reflex >
(B9 40 A g 4 guSlhy ) Cough ) Gag >
(S5 035> 5a Apnea (sl -2
(E5A 03 g0 S a3
L Decerebrate & 50U «(55 43 29 50 Q532 (S Jilie 4y 4055 48U 50 (6 3S e D
(S5 st Cumaa g Decorticate
Vital signs-4
(core temp>32,2C) Hypothermia >
Gl 43X 90mmHg 2 @ (SBP)_JLE 55 S Anoxia ) <SWi & 5L 3>
S
144 giud (60 Brain death 2

.$.pS ealdiu) 43X Transcranial doppler ' EEG«Cerebral Angiography 2
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Brain tumors
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ARy 4l
g ysasi Slas
Eled 2 Ly gty 4y st elad D) Cagn 4y CaaB o s (60 O jle 43X Neoplasm 4xs 2
(oS 48R S (el s
L 53 S G sigy9asi 5 Jalse aglea Ul dy iy sasia 2 5 9553 022t
Jso e b)) see 2 ) EB virus ¢aaas )6 Jlwld (Radiation 454 455kY 4% 5 a8
@A
Pehy il
(82 s ddus s Secondary ) Primary 42 osla 43 (0rigin) (e 2 435 50 55 $lad
S gy Sedl 4die 43X Cranium 2 44 > $2 4,8 43 Primary
.Astrocytoma s' Meningioma
Breast 345 (s 45 gled 438 53 5,553 0% 3 (o> 53 A5 e 5 42 :Secondary
.S metastases 45 gled o> (SSla st JIS (5 g
sokla SOLS
(SS s i i Sl alS Al slal so (saiY 214855 e gac Ay A s siglada
gl > AU, nICPASAEdema 2 A salia S o o) IS 5 H0ag5a-]
$5S hamadle 5l (Rl e JCP sl o
g £led o ) Infiltration ¢ aaled 3,50 58 3 > :Focal Neurological Deficit -2
Lo fled a) Al Al HLad o IS 0 A laaae (o alS Al AT
5 Jels (S alaa g2 45 a8 adle (5 L3S (b slac) cranial
(S Ad @i asd adle o) al el eses (S Cud e se 4y 53 5e 58 Metastatic 2 -3
(S5 se gl (il o gl )52
(62 Jeo Y 4y Al 08 (SIS sera (500 D) g (s 4
.suai 68 Progressive Neurological Deficit
Ldad 54 (53 )3y

slad 45 Lidmin (S )
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ke ) Ll S A ga sigssa st Slada
(Infratentorial 5! Supratentorial) sx¥ L 4wl tentorium Cerebri 2 4350 50 53 (o£lad
S5Sosadle o) pal sel J9 i 4 o (oo Cumd ga
145,94 58 Supratentorial
A 5y AV ICP (o> Al aidie alS Al 50 ) 1 3 [CP 2 (o2 aDle ) U=l jel 42a -]
FEBTPEARNES
AlS A Edema ) S sosin-a
Supra 4 SY) S lany Hydrocephalus 4lS 41 ganai 3 b ys 3 CSF 2 -b
(s ) S Tentorial
3 4ady ouac o dysphasia s} Weakness 45 :Focal Neurological Deficit -2
AR AlS Al gl e uaty
AR Sdadiigaalgs gy aalSAdy aiamu Lledng
S A4 Heesiy > alS A a0 ) Edema VAl o) S 5582 -b
($ys) L sl s el 5l LA aidia
ALS Al L8 o ool sl ) Al Ay ¢
S -3
Seizures -4
.Confusion s Apathy <Lethargy <Depression 45 &l 23 S Mental Status -5
Gl g e gl AlS Al LIS 3 gjan st 3 a o=le) TIA ) Stroke -6
CGs)y LS sae A S SR AR, (S st >SS A s i

(S5 50 b a0l sl al o) () S5l (S Glla ) se iy s (WA 5T
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:pdle 9l U2l e) 58,5485 Infratentorial 2
43di alanl 99 Hydrocephalus 2 o> 44S 4 A S 3 [CP 2 (2 pBle ) Gl je) o -1
S5 se A
SRR e -a
A 3 520 Vagal Nucleus L) (N sSa 3ICP 2 (o S8 o) Msney)-b
(soalsal HLas
Papilledema - ¢
Ataxia 45J OOSUEe g0l S -d
Vertigo - e
gsalSal ,Li8 5 cuac > Abducens 2 > Diplopia -f
adle ) Gl sel Al al o) Halsay S a D
'S e dysmetria «Tremor <Ataxia 2 IS Cerebellar Hemisphere - a
s' Broad Based gait<Truncal Ataxia 2 S Cerebellar vermis -b
.= 'aS s Titubation
SSos ke o) ol el saS il s sal ) (s4a8 3455 ) 5051 Brain stem - ¢
o bla Sl 2 sa
DA R daAlS A A0 Sl e ) saS AR S A e e sl Y e el
9S8 Sy o A e deea S o Au (Deficit) 1oa) 43 2 i

o) Apraxia ¢S Cwadd ) (Dementia cabulia S 59y« Frontal -1

-

b (20l 4325 Hemiparesis

Ssloa Bl ol hallucinationcJisdd syl 3 435« 58 Temporal lobe -2
R ST

s Agnosias «Dldsni (Soa o) s s Qe 3 4555058 Parietal lobe -3
&S5 Apraxia

(SS)s Cisdd sald o) sa Jlie ada ) 5e 53 Occipital lobe -4
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HEL B

s 53Rl D i 0 Jlew o ol L m Ole 5L (Sl Dsesi elen 3 (len Ty S

csap o sag 55 o) Ao (alS A Hypoventilation 2 G5 43 g 3) oy

g0l o> S 5 5 BB s e SIS I Moy 2 (S sle 55U %40 4 oE

4l Hyperventilation 2 a5 43 sSOS 3) s0aS (o 6300 o9 GO 4 S SIS

NERES

1) (5303 2

(Y dalse (6353 pw a8 (bis S Jilie 4y gileaiaa jna g lad

Edema > Vs bd 44 NS 2 o) IS g)0as8 0 Moyl ICP 2 : sy ICP 2 -1
AR al€al (g 5 yiea o Sasiaay Sy ) Hydrocephalus

ASd ey o (S dlie g 050 0 o el Ay sra AlS Al LA L aaleS a0 g 32
s 53 (S 2 ) (e ) 92 <Dura

Peng) e o) 95X can 3) Diplopia 2 (o> 4% 438 Gigedia sl o e e liay -3
(™) A8 ie B gd8 gl dalel Al WS ade 3 Cuae Optic o) (alS Al HLaS aitie 3 (g3l

Ak

Ia) 4lxe Neurologic dse 8o 43 SR 53 silles 5558 35 )] (addi o ) se 58 (2lad 2

=3 ) MRI 4S5 lawa 6 s 53 sa Contrast 2 J s s SSA 43 CT ol (a3 _adad o

Sl Stereotactic 2 suY leid ) CT & MRI) Biopsy <Angiography ¢ (o2 4ulze

LSS e (S (il 4y 4ilas CSF 4lS Al o) (o

sdila ya

43 > s J«L3 Chemotherapy ' Radiation ¢a)oa (S 555 43 515968 elad 2

4vadi 55 523 L ey 3 Combination b Radiation S sua ol (o) s (S sl sua

osas s} yae & 5 U2 5l size «umdse cgrade «Jse 4 sesi 3 QAT sl a a5 S

REB\ES RERYTRLA BN

De bulk Usasi 2 b oS Jiwl Jo9 JeSo 4y s gl (o 00 4 438 515 5 55l sl s
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AagB Al o s A4 HIE S 52 sege sl S ol (o S SosesiAra 4 al e
X -SY)

S Gy sl o S e o glad 3 Hsesi Js9 aiies 43 Radiation Therapy
oS eldiul o sy 43X Cyber knife s' Gamma knife «Stereotactic Radiosurgery

L soah Laigedd sl s sosasi 3 o3 S8 Laa S Glla g0 4 :Chemotherapy
Temodal & Temozolomid 4 5.8 4sasi s oV A u)s L (Js2 3658 555 (2 leig sl

21 4ua 58 o W High grade glioma 2 43w 5 9 43X Radiation 2 &>

435159 J 3422 Brain Tumor 2
:Gliomas
152 %50 s o o Cobe 43X J0 Jseme 2 Y Sigoes Primary 2 gled o
BRIP 2 Sle Sgo e 538l H 4y e 2 (2 (S i) se s £l Symptomatic
«Oligodendroglioma S sisosesi 3 4 o &) 4die 43X gljal cell
L@ dald s A ¢l Glioblastoma MultiForme<Ependymoma < Astrocytoma
8 Jo9 Y 4 sl 44 520 Cvual o Glioma
: (LGG) Low grade glioma
Mixed coligodendroglioma ¢ (42,2 4wy 51 s esl) Astrocytoma >
o s s ua ¢l xanthoerstrocytoma <ganglioglioma «Oligoastrocytoma
:(HGG) High grade glioma
(grade IV) Glioblastoma MultiForme ' (grade III )Anaplastic Astrocytoma
glioma 2 s %20 sis,ses intracranial sisi o s Cund T3S A5y 55058 10 o 52 Jul
500 A o A ey aad y o 15 s s SupraTentorial =2 U .Sy %55 #8
Ly 4aX8 A\,gj\d\S)SQLf:}JUa)uL;}\JSA}\éb&qféﬁ&)ﬁjj&\_}q

8 % Jass HGG «4 frontal 2 S MRI Y s survival
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l high grade Glioma

:Low grade Astrocytoma

A Wil 555 3 «ss SupraTentorial 2 3 s> glioma s 55 2 %30-25 Lo

Gosn S gm0 5 g 9ol o) Al s o gl 2 (o JI oS e s e 2 cyst 2 )

sopbas (3L High grade 43 s 4 i g0 248 591 5 (s s 4S (s ) Survival
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:Ependymoma

Conus «(0shy aosld) il o & Jgene A 4l 43X Ependymal cell 2
o)) s degree 42 Anaplasia 2 (2 43S 4w 2 2 Filum Terminale ' medullaris
(s 6os NS 10-5 survival s s sl a ) )t

:Meningioma

¢ ) adie 43X Archnoid cap cells 2 59 si5) s intracranial > 15-20%
3 > & L5 High Vascular ) 55 o2 43 5000 Cuud (S 58l (s 1 Laigedd 55
s Falx Cerebri «Cerebral Convexity 5k ¢ atbs (2 029 55 23 o Dura
.S 433 Skull Base
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.conjoined nerve-root s meningeal cyst 4 :sa¥ 5 -1
(A0 Y 4 o S A iS22
. spondylolisithesis_s' spondylolysis <spondylosis ¢spinal stenosis-a
(synovial cyst, ganglion cysts) Juxtafacet cyst -b
Nerve root sheath cyst -c
Arachnoiditis ossificans -d
.S 1535l Wi 44 hip 2 Heterotopic ossification -e
(o)A Cd g4y Bkt hale 3 g8 ) e 0 a Gla g aAdS Al Hw o f
.Compartment syndrome = » &8 305052 -g
432 )5 (S ol Ay sig) s (A iy > Dlay s lS d Radiation 2 -h
(S palainl

Sla g » cuac 24lS 4l Total hip arthroplasty 2 -i
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.Herpes Zoster s lyme disease <Discitis 45 : <Ll -3

9 S 2 ¢ (Metastases ) Multiple Myeloma)Spine Tumors 45 : Neoplastic -4
(59 S35 1A (S w4y cuae Sciatic 2 o> Ay s salwil o 93 )

biceps s Pseudoradiculopathy of trochanteric Bursitis 45 ;& 50U i -5
. Myositis assoficans leac femoris

.03 8 Endometriosis«s . LY (A 2 «Pyelonephritis 4 :referred pain-6
a2 pyriformis -7

. Diabetic Neuropathy s' Femoral Neuropathy 2 45 Neuropathy -8

:Acute Low Back Pain

LBP 2 a2 alS 4l g¥Wla 5 00 5050 ssed 523 48 » 43 traumas) Myelopathy 2 Sciatica

%20-10 &) ) (Lumbosacral sprain 45J) (55 45 o lSs (o Glaad 50 (o oS

XY 4 dea Sy oS s s s ol 3 o WY pathoanatomical S s

RELYSR

oS LBP 3 o5 (Y58 il e 5 ) b Jala -1

il (553220 (S gig e il 4y ;(Extradural s Intradural) Spinal Tumor -2
4ie Al 2 yn adaud g4y (5500 (5 glailan 3 (gl ) A4S adad g A4y sl i) 3 g S al 0y 4AR
S5y AR IS 50 slagas e sl 5 U0 5l s a5 se JAS alba ()52 0N X A A

.o ) vertebral osteomyelitis ¢~ spinal Epidural «discitis 45 ;i) -3

Al adai) g 4y sl i) 3350 sile 5 U 3) Ankylosing spondylitis 45 ;& 50U edl 4
Jp sl et a4y )b S o ole 5 55 292 s« morning back stiffness s (& 43 433a
cgout «Crohn’s disease <Reiter Syndrome ¢ (s S3e 43X 3K 40 2
.03 9 osteoarthritis

L ) osteoprosis 2 5 (558 lap 350 Be a () o (S sile 5 U AR 4y i S SO 5

R e e N S SR TR PEE SR PR A
(59 3 9a (S A LE 4 Coceyx 2 Cumsbus g) 33 :Coccydynia -6
Myalgia -7
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:Subacute Low Back Pain

s Acute LBP 2 (o OV 4xa J g 568 al 90 0 4aX gl gpliann S alls go 4
«Spondylolisthesis 45 (2 bl 50 (5 IAS a8 s Subacute LBP 2 5 58
.52 @ Lumbar Stenosis s' £ s_b Spinal osteophytic

:Chronic Low Back Pain
Ja¥ 255 0 S sile 5 )5 %50 5 S ol e AR sidle 5,03 2,0 S Clla oo 4y
JaY (523 55 5 95 —uw Subacute LBP ) Acute 2 (o> SV 4xa J 5 o S glasS Jas
oS Al glalge W o o g es Ly A 5 (slaS aa
Spinal Stenosis <Degenerative Spondylolisithesis 45 :&Yls Degenerative -1
. Lateral recess syndrome !
Paget’s disease s' Ankylosing spondylitis 4 :Spondylo arthropathies -2
A3 s sanl g asd Vs Pschological -3
sdila ya
4 Als s a8 48 Jle )y (Conservative) o> a e (S gsod 4 S sV sl
Cauda Equina A1 gy Qg A el Al ale (S osan A o
Profound Motor «Progressive Neurological deficit <«(CES)Syndrome
el 536 oy (Ale ya alia d gl (5535 20 BAS o (S gV saa ¢l weakness
> Lumbar Stenosis & s/ (herniated lumbar disc) HLD & S s¥ s 4y &
s Addae al s Jso i 4 S du e OV b 65 s ed s LBP
(5 Jels S sai¥ S (55l (s shadlaa
sl e radicular 2 b ) (M S 2 HLES 3 (533 Nerve root 42 ;s iul yw s -]
Culled J g0 (ol 4y 4wy ) Gl jiud o)L 52 55 4-2 2ol Sl 5 4die 4l o
3 (A >0 30 s g 9ol) Supine Semi Fowler’s Position .s.pS 4ua s
sl 2 skl se) 3 Gl Jiul 50 43R A )5 5568 0 S e sl Adae Al
AL g g b oy saide 43X 55 b a3 laS s Weakness ) Stiffness

35S e AR sl ) gl sl e 3 (K )5 csisllad S (58 o
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Jostea dSanls cdaa S (8 diy Sl pad o SOa A5 & 9 )L Alusys (A s eosld
oS Gslunl 350 30y gl yad 3 & 5 ) AS (28 dass b)) 5S4 Jay sl
(S Joony Gl ya

3 .S JsS,s NSAIDs ) Acetaminophen o)W (s35e 5331 3 : Analgesic -2
58l 3-2 3 Al & (5. 4na g8 Opioids 454 Analgesic 58 sl 530 suad
= pase 3L NSAIDS 45,0 o) (b4 4na s py4al

Muscle Relaxants -3

Position a5 43 a2 sl sSa )5 (b S IS aai ¢ 5 )5 i Education -4
(ot Ana gl Claslae S AlSa 4y 5550 )

& s S Radicular pain &L Steroids oW <a 9 23l 5 :Epidural injection -5
A 9) ssl )y Ad el faa (S Asai 4y gl cblaia) Glleey o (S sile g U e
comdlS S ASd) (S SV ek Ag AN (S Ana g 43 (S sdm sie e
S dpafial aa 5 pd K345 5 > (CES 5 Sl

(5S4 S 5930 5ie e 4y S8 50 Antidepressant -6

s (TENS) Transcutaneous Electrical Nerve stimulation : ) ¥ -7
Ultrasound ) Ice <Diathermy L Heat 2 .s! 43 48 (s S3A 44 S Traction
o3 4o o Jim Akl san g s b aala 4y (S HS 4 B s N AS AR 5 Jleaial
Pregnancy 4; Ultrasound ' Diathermy 2 & Jass 2b 4l | JSoyms 5 o
A S A SS (S ala jaeala 4y Jleatial aby jeS aali Shd s g S dnaias S
o adleninl Jod s 585 4

> Facet Joint L ) Ligament «Trigger Point 4 :Injection Therapy -8

SLBP 2 ol 3 8 VS A (s siile (500 2) ool (5350 il 0 ld ) )

e Galalio s gloni (S Hlai 4y giglal
sia e Ay (5540 0 s yi 03 43 43 pA de S 4ugl 5 S LBP 2 43 :Acupuncture -9
SS Gukd SLBP
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:adla o LAl

> > (HLD) herniated lumbar disc a Lu 3 58 S35 )5 48 g Gkl sl s
2L s S owli CES L o8 40 QY 4die ad (S sage 4y gl 8-4 3 (il e
(slse alilas a) s (55 595 s Neurological Deficit

1d9e Adlaa Al

(S s S (S dsaa a4 o il (sl s

Condition Surgical treatment options

e standard discectomy and

"routine " microdiscectomy are of similar
HLD efficacy
e chymopapain: acceptable, but less
efficacious than above.

e intradiscal procedures: nucleotome,

laser disc decompression.

Foraminal or far e partial or total facetectomy
lateral HLD e extracanal approach

e endoscopic techniques

Lumbar spinal e Simple decompressive laminectomy

stenosis e Laminectomy plus fusion: maybe
indicated for patients with
degenerative spondylolisthesis,

stenosis and radiculopathy
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4 se 5L Instability b Deformity s' Degenerative 2 :Lumbar Spinal Fusion
S8k 590 43 Fusion .S 4va i 43 S HLD 43 53 (5.8 o3ldiu) 43X 55 (S Cud oo ge
(gt ) e
( Posterior Lumbar Inter body Fusion)PLIR
.(Anterior Lumbar Inter body Fusion) ALIF
1A S Aladla wbid 3,3 23
) L ¢ Hsesi S AT A3 SV el (S ed el A Allae (S ) Aain )l
(S _finie 43 a9 y3iw Cauda equina

A SoulS 5 Sala e 50

history of cancer ol g sy

1. unexplained weight loss

2. immunosuppression

3. UTLIV drug abuse, fever or chills
4

back pain not improved with rest

(S5 035> 5a Apdy )l Gania yi D 439 S a2
Jlaxind steroid 2 oL A (s 50 2,40 2

gjﬁjﬁﬁiﬂgvi JT‘).\S“)AQ&}JLAJ

acute onset of urinary retention or Cauda quina syndrome or severe

overflow incontinence neurologic compromise

fecal incontinence or loss of anal

sphincter tone
saddle anesthesia

global or progressive weakness in

the Lower Extermeties
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Adilaa S50

g ole 5L (S Spinal infection 43«55 45 saiia o ya 53 ot 4y adn )l 5 Allea SO )8
S ok i 4y adle LS 0 L) uae 2 sl Cudgiae g8 5 0 ) Culs (5 58
(S5 25 5 5 od A0 e o S 2 43 (5 Ll

ialilaa s

45 sililan 5,55 S sl oIS s sl 4y sl Acute LBP (o2 S sile )b %95 4y Ly i
PSS Es un LBP 2 58 )S0A% )5 2 A8 OV a5 (5 00 4S A (5540 g i
SN D s e al Plilea

:Imaging

S pdle 5l Ul el (o 4 Sle 5L A A e (a5 Ah A5 sle 5 )L ek Wl
Neurogenic b sl saS 43 o ) uae 2 b o) 65S ol w432 a0l 5,518
.32 =Y s A Claudication

:Plain lumbosacral X-rays

SsS s o AAR susl 5o R 0 adle o) Al el (S Axa ) SV sed s 4
GV 5 4 8 (54S 45 45w e S Spinal Stenosis ! Disc Herniation 43 .5 0SS 4ua s
e Ay s iyl Apad 3 S s 5 )L degenerative ) (Spina bifedia acculta)
i sd (6 K WS T ateral Views ) Anterior Posterior e b Al (&) < s 5 sale 3 J g0

S3 CDs e ad 40 Cumia s Oblique (S Y

S gk af aBloca Sl d S s BTa  ads Ay
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: MRI
o A o 0d Al 43 MRI 65 b Dllee (o D (Sae o OLS 428 ) HLD
A 5SS 4y a5l salid) VA L% 3 Spinal Canal 2 4L % Herniation
> oles b axa 5 (Spinal Epidural Hematoma) s priss sda il S goa

03 ad Al A5 silaa g gh Cand ARG Hlaes (568 )5 43 4l 4l s 9 Scoliosis

Hydrated disc

cord

Dehydrated& - &

Bulging disc ‘

L5 -31 HLD

axial veiw

:CT

o %95-80 L& S HLD 43 52 s Cuead) 3 500 (S (s 0 93 sals o) 53l 4y S goa
S 4 Herniation <& s 4IS A< & (5 )} Specificity s %88-68 ' Sensitivity
(S e b 540 dn e e ) oS hle

s ¢ Density sdix o 533 Gy 8 Glua 43 Hounsfield 432 Thecal sac 2 3 s Disc 2
32 J9 Y 4 S Disc Herniation 43 a\e 58

=8 4y JUIS 3oy JLA Low density 43 S Glls Jle 58 43) Loss of Epidural Fat -1
(xS dal (S s

(A 54y Sewa B 5 0) JB54sie A Convexity Jwo s 2 Thecal Sac 2 -2

YAD



Radiculopathy s 2,3 (& 5w a3k s o Guac

HLD axial veiwinCT

:Myelography
Sensitivity s %100-62 S HLD 43 .5 1oal aacd 5 45 53l g0 slaia 36 sasl 2
= 1) Post Myelographic CT s 4S ) s Specificity o %94-83 !
Olaslee 4 (S Sagittal plane 4 3 S shlacs.080 ) a8 53 Specificity ) Sensitivity
DS 2 Uiy S HLD 4.5 4 <)) 40 S (=3 44 Spinal Stenosis 2 5l S
4458 S Nerve root sleeve 4%5)laea 55855 Jba »& 4 Extradural Filling defect
Dual Shadow 3 (3 aling b o 15a Jilie 0) (d 45 (S 1538 (5 0 A3A1 43 3l 50

st (S o pkate (i 4y T s e

L4-L5 HLD in mveloaraphv veiw
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:Bone Scans

(S 9 il 3 5 55 s s LBP 3 (o3 sl (S5m0 s S eaa o
:Discography

152V CT b 5) G318 sl ) 4nd 0 dins )5 5S BU0 (S S 43 3) 90 458 Jaie (S sl 4y
RS

Discography for L3-L4 disc

:Inter vertebral disc herniation

R g (24 o> U0y oL o S o Jile i Dl o (S Gk g 4y 1S ja 3523 s2ee Disc 2
Sasd 3okt Al el o Ay Jse Alslane 4 il 2 Slsi 4 A1) 4. (S
s~ End plate 2 5,8 w5l (5503 5 5.0 ash Anulus Fibrosus 2 43 5 s
4 aua 2 55 S ablal Nucleus pulposus = Js? 42 Ring s 2 5 s A Glaill S
s 0 (PLL) Posterior Longitudinal Ligament 2 Anulus Fibrosus S 43 _» Ala
S deeS 5l S A
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a8 5 sl S 3

ST

T 5

anular tears

(anular fissures)

separations between anular fibers, avulsions of fibers from
their VB insertions, or breaks through fibers that extend

radiailly, transversely, or concentrically

degeneration desiccation, fibrosis, narrowing of the disc space, diffuse
bulging of anulus beyond the disc space, extensive fissuring,
mucinous degeneration of the anulus, defects and sclerosis of
endplates, &osteophytes at the vertebral apophyses

degenerative clinical syndrome of symptoms related to degenerative

disc disease

changes in the intervertebral disc, also often considered to

encompass degenerative changes outside the disc as well

bulging generalized displaement of disc beyond the peripheral limits
of the disc space'
herniation localized displacement of disc material ( 50%)

focal: < 25% of the disc circumference

broad-based: 25-50% of the disc circumference

protrusion: the fragment does not have a "neck' that is

narrower than the fragment in any dimension

extrusion: the fragment has a"neck' that is narrrower than the
fragment.

A. sequestration: the fragment has lost continuity with the
dics of origin (free fragment)

B. migration: the fragment is displaced away from the site of

extrusion, regardless of whether sequestered or not

intravertebral herniation (Schmorl's node): disc herniates in
the craniocaudal direction through the cartilaginous end-

plate into the VB.
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dal e 33T St 3

Pl et o~ | a e

/ 3\ .
_ JE. S l.'-' s -‘{ . . S
bulging “’ protrusion (
NUCIEUEQ, Annulus fibrosus
rl . ; .I L v r i
PN P~ T o\ e
'r.-;- et 1 | ){ . ! _.-l' J"_ - .':'-Ii"'- | )r - o
extrusion ( sequestration (

Location of disc Herniation Zones ol lumbar disc herniation

1-central Herniation r A M\M"'&"*H

2-Post lateral Herniation DY Shee 8)

3-Lateral Herniation m_\ ,\a Shdorkedia s
a-Foraminal (far keteral zone)

b-Extra foraminal "ﬁ-‘#
\- \_\-mammal 008
subanicular zone

{latzral recess)
“‘-- ocenlial canal 2one

:°J‘B-."“¢;Sé-.‘.-.‘-‘s
3 My gs 2 A1 Anulus Fibrosus 43 JLid o 41S (60 s 8 o S Midline 42 PLL
S 4R p AR 4y 50 Herniation 44S 41 JLE 5 0 98 (o0 Ju 438 2 JSa g SR

.S «uw Radicualr pain 2 ) (A1) 23Y LIS 3 Nerve root 448 4l (523 o> (s pmin
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Aady )l
Sl agadSAdS L a0 4 (SO0 a sl b sl By esaaidadyana-]
oS 250 B 2 (S Alls radicular 2482 ) s i o skaie Radicular pain Js»
Jases SV ) Dl Calite o) o sheali 181 1o 4l g 550 3 o 4ds 58508 LS sSaclis 2
SEES

Sl ) adand 5y (Flex) o= 2 509 5 05833 33,0-3

s Az ol Base Ayl 2 Al sl Cungae NS SIS a5 0 0 ) Gle 5L 4
ASHE 50U o) oS a5 a5 3T 0050 5 JaS (4 (Jaue b )Y 5 calinli) Cumaag
> Gaosae o) (B G (S Cunias na VS Ao 58820 S 4AR 88y R
WSS Bt A Qi g A

24ey xS Sooadald Al glag)s) o das Ay solie SS90 sl A AT -5
S e (S sile )L %87 43 Cough Effect

COUSe i g 4y g lie sl 0 e U JIS) e sy e S % 18-1 2 :pal el e 36
SRR Ay a5 jlaas Ak ol je) Ggldie s 9 Urine Retention 5 43X sla 5545 o2 )
o Clilacd s (55 352 00 a8 Dribbling ) Enuresis <Frequency <Urgency S 503

Bl A A AR dl Gl el s s
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T Sema JAla S gl g sl A

175
150
125
100

Intradiscal pressure (kg)

o 8 8 &

:ale Radicalopathy

Central > S 5Vl 4a 4 55 5540 Hob aBle 5l Ul se) Sciatica 2 S HLD 4
) (Neurogenic Claudication) = Lumbar Stenosis 2 ¢ 25> s« disc Herniation
A Sk d (SR sy g IS 0w Cauda Equina Syndrome 2 (S5 sus
e 2 %45 (i (QUS ae L gl (Jlsseis (motor) Sos 2 Ol 5ol %28 (A
s &l i Reflex 2 %51 ) sl A (Sensory)
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A0 g LS D
L3-4 L4-5 L5-S1

ey HLads L4 L5 S1

e el

Guad ond | (average 5%) 3-10% | 40-45% 45-50%

Reflex Knee jerk Medial hamstring | Achilles

diminished (ankle jerk)

Motor Quadriceps femoris Tibialis anterior Gastroenemius

weakness (knee extension) (foot drop) & (plantarflexion)
EHL , = EHL

Decreased Medial malleolus & | Large toe web & Lateral

sensation medial foot dorsum of foot malleolus &

lateral foot
Pain Anterior thigh Posterior Lower Posterior LE,
distribution extremities (LE) often to ankle

Cilag 3 g gleas) e S alad gl CElS ay
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Y d s Y 4 adle ol Ul e} Radicalopathy 2

REE -5\ Wk PR PENpRt NIC O |

.59 295> (motor weakness) (J smia S a2

xS 558 4 (Dermatomal sensory changes) <) il s sl -3

.55 e Culis 4y 3 Sciatic notch 25 (Reflex changes) < juxd uSe 24

163 J99 2 4 adle LIS 2 Nerve root 2

> S s g 4 5 Cuile Gl Straight leg rising (SLR) L Lasegue’s sign -1
Cile 5.8 Flex 4352 Hip 2 J99 paiis 43 <ol o gl (55 (S Cumaa g Supine 4 ¢ 50U
Stuac o Sleg uumsia S Casa S A)naleg 2 o s A Qlla 4 G
S O g 24 o> S5 wbual Parasthesias b gl 2,02 & 50U (S Dl gl 48y 4y apaas
(S ARS 455 SR S (S A5 Hip 433 51 2) 5555 Extension 45 Hip Jis § 50U
s %83 Lo (o g i) Apandnids J G o JI T4 5l s o, ST 51 L5 2 Test 1

(S St S

pma SLR Test

> Leg «aske 5.8 J5S 5 Cumaa g Supine 45 ¢ 90U S Gl (53 43 :Cram Test -2
O 98 9 J ol a3 Ul Hip (o> 4IS ) S 45 93 o)) Qs (Flex) i B o 6835
3 GLE 4 SLR 2 (2 4adi 6.8 J S5 (Extension) daws 43
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pain roducer

- —‘51? _ —___:‘—;{?

.2b a2 o 90 43 Fajersgtajn’s sign 2 > :Crossed Straight Leg raising Test -3

Al s Salls gaay > S 1oa) 3L SLR s A 45 20 (o2 1A axa (S Gl g 4y
85 a0 Central disc Herniation 2 o> .58 Ju (pbua) 3501 52

ol a2 a0 4 Reverse Straight Leg raising > > :Femoral Stretch Test -4
S Popliteal 43 558 55 (¥ 3 (S956S Alaa 3 (o Cumaia g Prone el Guud (a3 g 5 )0
4 Sy emac L4 5 L3 (L2 2caad o 25 Dorsiflexed Jso el 40 40 0555 s
B i S Compression

05585 e du)l (S e by i 45 (foot) 4y 55 Cfia SLR o> 4IS :Bowstring sign -5
.SxaS 20 Sciatic (S Oi g g4y 5 J gl Al 4 (=l WS 3 Hip )

o) Hip <oli 4uby e 3 ¢ 90U (S Glls (g0 4 squad Sitting Knee Extension -6
bocn a3 58 Je0 g4 4ra 20y s 55 (S Alla (i 6 )i 43 °90 2 6yl 53 555 )
4 SLR 2g sobalSal GRSy iy ) ouae 3 (SR 5004 o 5 J S5 (Extension)
S bl a0 0 L&
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zitting knee extention

:Cauda Equina Syndrome
S 4 o> Al 43 4l 4l Compression 2 Cauda Equina 2 Ligee a5 niu 423

(59 B 9o (uh (SIS oY S g pain

= Sensation « Hypotonic 4l s 1 Urine Retention & s, 1A (5 paza 2 -]
& 25>« Overflow Incontinence S 5058 sua 43 .50 2 Capacity s gosS
—s Fecal Incontinence 2 3 «(%80-60) .S Tone Gare (s22ia 3 4S5 jlaea
NEBTS
Lower- > ¢sasld Anus 2 o> > A s Jsexe 0 :Saddle anesthesia -2

o S A A AR sele G50 o) sl 4aul 2 Buttock 2 <Perineum «<genital
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48 ) (5. s gle 943X Nerve root s 2 Lisee (5638 (S a1 A ghamaa (S a0 805 -3
.52 cuu Paraplegia © (5 45 s 918 55 o

JSL L Unilateral <35 93 2 55 Bilateral S} Sciatica: Sciatica ' LBP -4
(st DV ) A (5545 25 50 L Bilateral (s 4S) (5545 2 92 90

5545 3> 5o Achilles-Reflex S ss) 55 5 92-5

.59 25> 5 (Swae Sexual-dysfunction -6

il CES 2

4y &) o) Sewa Midline «disc rupture 4 »>) Massive HLD >

(e S L4-LS

Tumor

Trauma

Spinal Epidural Hematoma

43X discectomy 2 4iw 55 Free Fat Graft

V V V V V

Anklosing Spondylitis

o A s ek Al SGulS S
A A B S LBP 2 gl 5 U o) (S U=l e CES 2 :Group |
cuw CES 2 ales Swg) o> (590393 90 LBP ) Sciatica 2 43338 uSas :Group 11
REEYER ™
CES 4,9 o> 55 29 3« Sciatica 48 b 0 50 ) Backache S &l (6343 :Group 1T
FEBTIBEST S
W e b o iy Dypa (O 4 selu 48 ) o) b H5 Al sl s S CES 4
.S58 4ua 58 Discectomy ' Bilateral Laminectomy
:Jee AN Al 2 o4 A Lumbar Radicalopathy 2
‘Transcanal Approaches-1
Standard Open Lumbar Laminectomy -a

Micro discectomy -b
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G g b (S ose gy o) Sy @S S MicroDiscectomy e GLE g 4agii gl 93 2
%10 Cosma oo 4 5 0S4 SL 20k Disc 2 A Sean OSY S S el sa5e
S A Gy i ) a o b S Oha 4 dS 50 S SV g Ay le 5l
:Intradiscal procedures -2

Chemonucleolysis -a

Automated percutanous Lumbar discectomy - b

Percutanous Endoscopic discectomy - ¢

(IDET or IDTA) Intra Discal Endothermal Therapy - d

Laser disc decompression - e
s lUdadIiA) Al gy g Glalas 4Y
(%5-0.5) <l -1
(1-8%)Increased Motor deficit -2

Pseudomeningocele ' Fistula «CSF 2 . (0.3-13%) Incidental durotomy -3
LSS s

. (4%) S Ob> 4 S)\S s Recurrent HLD -4

Direct injury to neural structures -5

S oslsS il e e sl s AT Glaga S A8 4 sl 0 8 0 -6

.«>_> Sympathetic Trunk

.ss4l€ a1 . silea Spinal Epidural 2 > CES -7

(eaa shac) hame 0 AT (St b Cap 4 Gldee ) AlS A Cuming 3 -8
.05 3} Arachnoiditis <DVT «Thrombophlebitis
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Cervical Disc Herniation

bl 3 n )y onac 3 Hlai adle o) =) el (HCD) Disc Herniation (2l (o8 5 2
S Gt AR s 4 AL D AAR A Y e dn 0 Y D e e 4 A GBS s A
CSoaadS Aoy dagilange agle b gl i, UaesS jann JSag )L
A le a e s b BA (oS e 1255 3 30 3 (Extension) s sl 3 (55 (5 05 2 9ana
Abduction 2 Shoulder 3 s1sS 4355143 (Y 33,33 558 Gslaal 350 3 &4 5 45 Flexion
Axial Traction (s_ss 48485 )l (sl ) (5358 o dg a8 e Jid & 55U o) st Clla
G o GS G sl 5l 2350 3¢ 5 )y b Baulad (S Glla Supine 4 10-15kg

S &Y s23L HCD a22\e

e})h;&»dﬁkﬁuu—:@)d

Cervial disc
C4-5 C5-6 C6-7 C7-T1
Guad an | 2% 19% 69% 10%

compressed C5 C6 C7 C8
root
reflex deltoid biceps triceps finger-jerk
diminished & &brachioradialis

pectoralis
motor deltoid forearm forearm ext | hand
weakness flexion (wrist drop) | intrinsics
paresthesia & | shoulder | upperarm, fingers fingers 4 &5
hyposthesia thumb, radial 2&3, all

forearm fingertips
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( MOTOR 1
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Publishing Medical Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious issue, which is repeatedly
challenging students and teachers alike. To tackle this issue we have initiated the process of
providing textbooks to the students of medicine. In the past three years we have successfully

published and delivered copies of 136 different books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014) states:

“Funds will be made available to encourage the writing and publication of textbooks in Dari and
Pashtu. Especially in priority areas, to improve the quality of teaching and learning and give students
access to state — of — the — art information. In the meantime, translation of English language
textbooks and journals into Dari and Pashtu is a major challenge for curriculum reform. Without this
facility it would not be possible for university students and faculty to access modern developments
as knowledge in all disciplines accumulates at a rapid and exponential pace, in particular this is a
huge obstacle for establishing a research culture. The Ministry of Higher Education together with the
universities will examine strategies to overcome this deficit. One approach is to mobilize Afghan

scholars who are now working abroad to be engaged in this activity.”

Students and lecturers of the medical colleges in Afghanistan are facing multiple challenges. The
out-dated method of lecture and no accessibility to updates and new teaching materials are the main
problems. The students use low quality and cheap study materials (copied notes & papers), hence
the Afghan students are deprived of modern knowledge and developments in their respective
subjects. It is vital to compose and print the books that have been written by lecturers. Taking the
situation of the country into consideration, we desperately need capable and professional medical
experts who can contribute to improving the standard of medical education and Public Health
throughout Afghanistan. Therefore enough attention should be given to the medical colleges.

For this reason, we have published 136 different medical textbooks from Nangarhar, Khost,
Kandahar, Herat, Balkh and Kapisa medical colleges and Kabul Medical University. Currently we are
working to publish 20 more medical textbooks for Nangarhar Medical Faculty. It should be
mentioned that all these books have been distributed among the medical colleges of the country free

of cost.

All published medical textbooks can be downloaded from www-ecampus-afghanistan-org:
U

The book you are holding in your hands is a sample of a printed textbook. We would like to continue
this project and to end the method of manual notes and papers. Based on the request of Higher

Education Institutions, there is the need to publish about 100 different textbooks each year.


http://www.ecampus-afghanistan.org

As requested by the Ministry of Higher Education, the Afghan universities, lecturers & students want
to extend this project to the non-medical subjects e.g. Science, Engineering, Agriculture, Economics,
Literature and Social Science. It should be remembered that we publish textbooks for different

colleges of the country who are in need.

| would like to ask all the lecturers to write new textbooks, translate or revise their lecture
notes or written books and share them with us to be published. We will ensure quality
composition, printing and distribution to the medical colleges free of cost.
| would like the students to encourage and assist their lecturers in this regard. We welcome

any recommendations and suggestions for improvement.

It is worth mentioning that the authors and publishers tried to prepare the books according to the
international standards but if there is any problem in the book, we kindly request the readers to send

their comments to us or the authors in order to be corrected for future revised editions.

We are very thankful to German Aid for Afghan Children and its director Dr. Eroes, who has
provided fund for this book. We would also like to mention that he has provided funds for 40 other
medical textbooks in the past three years which are being used by the students of Nangarhar and
other medical colleges of the country.

| am especially grateful to GIZ (German Society for International Cooperation) and CIM (Centre for
International Migration & Development) for providing working opportunities for me during the past

four years in Afghanistan.

In Afghanistan, | would like to cordially thank His Excellency the Minister of Higher Education, Prof.
Dr. Obaidullah Obaid, Academic Deputy Minister Prof. Mohammad Osman Babury and Deputy
Minister for Administrative & Financial Affairs Prof. Dr. Gul Hassan Walizai, Chancellor of Nangarhar
University Dr. Mohammad Saber, Dean of Medical Faculty of Nangarhar University Dr. Khalid Yar
as well as Academic Deputy of Nangarhar Medical Faculty Dr. Hamayoon Chardiwal, for their

continued cooperation and support for this project.

| am also thankful to all those lecturers that encouraged us and gave us all these books to be
published and distributed all over Afghanistan. Finally | would like to express my appreciation for
the efforts of my colleagues Ahmad Fahim Habibi, Subhanullah and Hekmatullah Aziz in the office

for publishing books.

Dr Yahya Wardak

CIM-Expert at the Ministry of Higher Education, February, 2014
Karte 4, Kabul, Afghanistan

Office: 0756014640

Email: textbooks@afghanic.org

wardak@afghanic.org



Message from the Ministry of Higher Education

In history books have played a very important role in gaining knowledge
and science and they are the fundamental unit of educational curriculum
which can also play an effective role in improving the quality of Higher
Education. Therefore, keeping in mind the needs of the society and based on
educational standards, new learning materials and textbooks should be
published for the students.

| appreciate the efforts of the lecturers of Higher Education Institutions and
| am very thankful to those who have worked for many years and have written
or translated textbooks.

| also warmly welcome more lecturers to prepare textbooks in their
respective fields so that they should be published and distributed among the
students to take full advantage of them.

The Ministry of Higher Education has the responsibility to make available
new and updated learning materials in order to better educate our students.
Finally | am very grateful to German Committee for Afghan Children and all
those institutions and individuals who have provided opportunities for
publishing medical textbooks.

| am confident that this project should be continued and textbooks can be
published in other subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul, 2014
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