Tishreen University Journal for Research and Scientific Studies - Health Sciences Series Vol. (43) No. (2) 2021

Aoll) a8 £ Laall cndalinadl (il B £ el (58509 5 Apnandidill] Aol
Cuadldl e Aadlidy)
ISTORTCRE

*

" Al L

£

*.’u.ua.ﬁw
(2021 /3 /2 b ,aall 3 .2020 / 9 / 28 1Y) 70)
0 geile O

5yl saly) & gyealy (aldll JsSsosll dsmgs A2 e ualinall Gl ok aale cilal)y dasial)
saa ilaa] Crienm AaRY) dsill Gajaad) dalall (S5 o Sa eles sy il 35a5 @iad e
Alia G 13 Lag a3 A daY) Qaill e o2 bl bl ()l Auadinll 50 apd dudl
Gl e IS dpaadl) dedll liey ppaly paladl JsSgigdl alaiiul duaadl) dedll G osaly
Lo AS)Lallys 3aa o BUS dpadid) dag e (silay (Al Gl o) eI g Ladl) Laphasy  cunlalizall

saly Crae Alls 100 Chleds cdullad dum s dunkaie Gl e sl Wi CulS tduhall 5y el

I e P 2adia) Gygh e lsile s DU 3 aslall i ke 3 Lpuasl) Lell) 5 Lyuaal) 5oLl
Ol glaall paiy (EEG el ¢ Lol Jahads (JolS ume panil gl glad) & 360 18
rally palall JoS5ig5lly bl S50 5l alatins MR ooslaliza)

WY ) eaal) padll calad Jie W %55.5 sy anblinal il 8 Lo pea il dgag Laagl sgilidl)
JsS gl aladinly plaliaall cill Auadiill Zegll cly)) eVl e %45.5 sl Lils <Y de pual)
O P21 (B e g leall Laass e cundalinall Gipl) (38150 L o) JoS 550500 pe 4)Ea g pally Galal)
Loyl

GV gyad die § leaall uslalinall 00l dpapiil) dadll 3aly) 8 g peally (aldll JsS5ig 5 aalu :AadAY)
Y1 A e Als e eal) tanall il il eV e %100 aalie (Sal Cumy (sl depual)
cembll JoS gl (B lgdlie] g g pall (aladl JsS5ig 5l alasinly il 8 )5ls

ol esaill MRI (el §leall Lass EEG ppally palall JsSsioll dalibal) clal)
cembill JsS 5l ¢ nhlinall

gy g BB ¢ aaladl i e gyl Gl A0S (ol paddilly ) gall) and — S |
gy g BB aaladl p e gyl il A0S (AShald) (e acd — Apaa
AR aalad) Gapdd Ak ) Gl 4K (e ladl) paddilly aal) gl ad — (Liwal) Lo clufs Al T

A g

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
139



Tishreen University Journal. Health Sciences Series € 2021 (2) 23a]l (43) alaall doniall aslall . 0530 daals das

The Diagnostic Value of MRI Brain Epilepsy Protocol in
Evaluation of Adults with Seizures

Dr. Fawaz Baddour”
Dr. Hala Saeed
Rawaa Saad

(Received 28 /9 /2020. Accepted 2 / 3/ 2021)

O ABSTRACTO

Background and objectives: The advent of high-resolution MRI with a dedicated
epilepsy protocol improves the ability to identify possible structural abnormalities that
underlie seizure disorders. The aims of this study were to evaluate the diagnostic efficacy
of standard MRI, identify whether there is an increase in the diagnostic yield with the
addition of dedicated seizure protocol, and compare the diagnostic yields of MRI and
electroencephalogram (EEG) individually and in combination.

Subjects and Methods: This was a cross-sectional analytic study, included 100 cases who
presented with seizure over 18 months. Patients underwent complete neurological
examination, EEG, and MRI with a standard and dedicated epilepsy protocol.

Results: We found epileptogenic lesions in MRI in 55.5. Mesial temporal lobe sclerosis
was the most common epileptogenic lesion (45.5%). The diagnostic efficacy of MRI had
increased with dedicated epilepsy protocol compared to standard protocol. Abnormal MRI
and EEG were compatible in 21%.

Conclusion _and_implications: Dedicated epilepsy protocol increased the diagnostic
efficacy of brain MRI in detecting a structural epileptogenic lesion, with 100% of mesial
temporal sclerosis, the most common lesion in our study, was detected only in dedicated
epilepsy protocol and missed in standard protocol.

Keywords: Dedicated epilepsy protocol, EEG; electroencephalography MRI; Magnetic
Resonance Imaging, standard protocol.

“ Professor - Department of Medical Imaging and Radiology, Faculty of Human Medicine, Tishreen
University Hospital, Lattakia, Syria.

** Assistant Professor - Department of Internal Medicine, Faculty of Medicine, Tishreen University
Hospital, Lattakia, Syria.

*** Ppostgraduate Student (MSc) - Department of Medical Imaging and Radiology, Faculty of
Medicine, Tishreen University Hospital, Lattakia, Syria.

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
140



LRSS Ol e LAY Ayl a3 § Loall puashaliall (il 3 gl S5l Apemiil) Aagdl

-

1dadia

Slo sans g e (el 50 8-10 % s Slayy ¢ il i Al ZaSLal) cVSY e Lo peal) 4yl a3

3] sl s lemyy Jicy eddlany) sl e 1-2 % IS ([1,2] peiln 0o Loy DS JEY)

deisan ehy Galsll ud) Jon LAl (e HESH iy Glanall daally las 4pull 4500 diepall 4yl

(A Bya Liaglan AlSaly

bl Gl sl (el Eladl) Lkt cAyyppudl Gl o IS G Lo A LA e

4, 5] zmaalls SLI il 3 aa by Lae (3 (il Jagl) & el

Ge usall 3sal i e peal) Csill dmpad) Lt Ladll Aypid) Gl (a3 (A pnalinall il )53 (galis

cowtll @yl Cpaad A malsy olag) JSE aale Las clgalatiinl (S Al NS )

ealie JIa A Gaa ) ylad) Ll S 5 (aleV) e Ao gene Ll Lo pall A 45l Cagpes

csesl) lagy g Alail A€ m A5k cilhlaial Cu Las ([6] e leall 35S0 Ll

G gam lee dladaly Byl Lelall Bl G Lo ganhll )l G JA e depall gl aad

7] i lgiae b elldy e ladll dagla gl & culllaual

sl QL) Je liuhy (G 3Smy ¢[8,9] deledl Al Gl cpad ) Jabsall e daad) Gllla

Clagase sl 5 Appmall Clagasall po GIsE umnll ol sl b G led dysiy 481 aalsn Cua el

salall 5yma ciliblaca) o)Vl dgaall ldVls ahsY) el L) i)l Y Liay ¢ el § Loall Jaylads

com) e aall adl) (liais cdgle gl bl ¢ elaal) ) skl Cige Ayl

e bl Aysill Gl apli Ciagy ¢ omand) lall yseaill AadEaN) Lgll inye gaes iy of cany

J10] dusill dza jadll

& CT I e pubin ST aleas ) i) cldliall o paed) alasin) AglSely bl Gl ey

Ol el aaen qoady o camg Gl e peal) AadEaN) Aysll A el L ledll dysill L) (oS

([11, 12] &l (e s (MR aladinly il £ad08) 45 e ysilay

Lol om0l bad) JulY) o

S Agalal) Alajye 8 yead) Siall gpall g agudl EEG 11 iy dyypull agiuad Gilss ool JUkY! o
cad) Jsgne panall g puall

J12] O e 1.5 Tesla ssiy dis 5 aslaline () japeai Slea alasinly sale dubyll 25

s4adlaafy o) Liaal

séand) dsaal

Al o3a Aallens sl AP Clshall sl LVl dysll Eigaal mualyy sane e oo Sl ISy
Gl Aalas Apppeail) Bilusll e b Uas L mapea (gt i RIS (050 Llalas o sil) 038 alaaad
A dlal) ddadlly sl aie 0 8l dalall ANy ealiad)

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
141



Tishreen University Journal. Health Sciences Series € 2021 (2) 23a]l (43) alaall doniall aslall . 0530 daals das

sl calaad

sl Gl

A sl e gl bl aslaliaall o)l Auapdiiil) 5o Sl 0 @

ol (alad) JsS 55 5l aladinly Al Al 5ol lia Gl 1) Lag aaas o

sy gl Calaal)

st Oe Ol Gl Gl ) Sl ¢ Leall lagladss 5 bl () (e JS] dpaid ) dadl) 453 @
10dlgag il (gihk

(2020 50 les a5 2019 S5 () Dl sae o AEDU) G aalal) (pd Lade L)y G
Gl il o JSI pgelind) wy il e 18 A JBY) e saaly Ladlidl dy5i e Isile (aapal
Dbead gy Uiny 8 Jedall o agiilse 331 2ey clldy (EEG 06U ¢ Lol Jashaass MRI oushalical)
calefinl )y Jsadl)

:Inclusion criteria Jsall jules

S A 13 e el sl L

Caal ale DA e saals Ladia) g e lsile (plll aga) 2

:Exclusion criteria alxiw¥) jules

A 13 e sreal a8 Ges syl L

A Ayl e A g drans sl Al bl agal Al gl 2

DAY Ay ll A pae Agme Ayl Gmpal) aladid L3

+mlalinall 1l Gl Clalias gl (pdll aasall 4

Agelall japall a5

A8l Lpuanll dleall myla g puall Laas ilud .6

o) o B3

G eralall G Ahe (3 Dpeaall Ll Gl Bpsanll 33Lal Iaal) cliaie 94 0o Bl Wiay die culS
plal goeall AadlSal Adsdll Tpnanll ulaal Wy (Aadid) g L o Lppw peills padl 255 A8
shal g dliais dunje 4ad 4l 5 . International League Against Epilepsy ILAE 2017 2017
Al sl laed aaail (JalS Slidy e (asd

1 &ale LaliaN
Lt Cligage s gy ¢ pmalalitall Gl el 3xs 5 8 Gty (i) (oSl § el Lt )
f) el ¢ Ll

(DAY Ayl Al Byl anaiall ool (il aaa7) Gaasa o Ay dae jea cle )il S
caare 5l ()5 kit 3hals

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
142



LRSS Ol e LAY Ayl a3 § Loall puashaliall (il 3 gl S5l Apemiil) Aagdl

corh ¢ Loy Jagladss o
Magentum Essenza,16 channels,)1.5 T MRI  owbladl o)l jpaill el g gad
standard  wldll JsSgisndl e IS Gy caidls shal) e papall duaie z3d 2 (Germany
:Cusy “dedicated epilepsy protocol ¢ »alls palall JiS539,40 5 “protocol
e Standard Protocol: sagittal T1, axial T2, axial FLAIR.
o Dedicated Epilepsy Protocol: T2 and FLAIR coronal oblique plane perpendicular to the

long axis of hippocampus, 3D acquisition isotropic T1, 3D acquisition isotropic IR,
axial T2 GRE, DWI/ADC map, and post-contrast MRI study if required.

1S Glegana 3 ) pnhlinall cpi)ll Clagage Capad o

Normal MR czuba wlaline (i) ageal (iaye

.Epileptogenic lesions dadtayl &y sill e (565 o daing ) Lanse Gt lad Lygriy T agaal iage o8

les e ol LAY Ll L o o ddsy Y Lele Lpn Gl gl ek
.Non-epileptogenic lesions

shalal 7 ) £ad0ay) Ayl dynall Ay gl Y iage apdi 45 Sl any

.Ischemic lesions a,aay) culay) o

.Mesial temporal lobe sclerosis ) eaall jaill il <

.Inflammation and Infections astiy/Aulgily) lay) o

.Tumor and tumor-like lesions a}sYl dgaill ca¥ly al)sY) <

-Malformations of cortical development elall sl ot Cagae

.Vascular malformations asile gl cala gl o

.Gliosis axill culay) «»

:E8lal)g =L
:G_‘nlﬂ\

LD 8 aelall i il 3 sl Al duasll 3alall Jaal) Liasse 94 Aul die cilad
Glbind sliae Wl (€ L 1ed 18 P J&Y) e saaly 4l g (e Isile (ae 2019-2020 358l Pla
mebalinall il (g giar (T 35a5 Jangls cAuhall (e salagivd &g aaly Ganye A oahliadl Gl shaY
s A jeiine dpedaile dulpy e Hle Way 8 .4 99 (e Ble liu)y due CulSs (npe 3 s
lasiuls eS¢ Laall Jandadiy  slalinall ol o (381530 4y cus .Cross-sectional analytic study
77 ins 13 G mpd) el gl p-value < 5% e Lilias) dala bl cyyie) .McNemer test
(%41.4) 58S L e ST (%58.6) LY A clS LA {20-35} dypend) bl auil calSy A

FM 1.4:1 Jara

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
143



Tishreen University Journal. Health Sciences Series € 2021 (2) 23a]l (43) alaall doniall aslall . 0530 daals das

g pead) LR Gaa o) Le £33 :(1) Jaad)

(%) Apei) aylal) e () Ay panl) Asd)
15.2 15 20 ¢ sl
30.3 30 35-20
232 23 50 -35
253 25 65 -50
6.1 6 65 e sl
100 99 g3aal)

CilS L(%71.7) Ay Liappe 71 ) (Reypa Yy dicya) dpmub e Glagase skl o)l ekl
16 2 Lepa ¥ lils ((%55.5) Gty Liappe 55 (52l diepea Gl ce bile Dumplall e Cilagasal
(%16.2) Gy Liayye

25 G agd Cum oanblinal Gl 8 saalie SV Ao pall AV ) eaall Gadl) il <G
%45.5 iy 55 1) dge yall G G e Lian e

desana Caam %14.5 Lty ompe 8 gl Al Agpall 8 WLV Al )y SN de ene Ciela
Focal sl eledl il aiai jue lexadl OS5 %10.9 Gy iy 6 eleall S8 5ok Cige
s Gy s gl Gua Jilg J8Y1 A8V dule ) cila sl de saae cilS .Cortical Dysplasia FCD

Y1.8 Ay Jasé
bl i) Clagase cuua Gl die £365:(2) Jeaadl
(%) A eyl e (ki) i)
28.3 28 pprens
71.7 71 b S
55.5 55 Lo pa ]
16.2 16

ispay il
100 99 gsandl

ashalinal) cpill G Saalial) A pall W) £3g8 1 (3) Jgaadl

(%) A aylall e Leyal) 48Y) g4
45.5 25 i) Evall Gall) il
14.5 8 Al L Al cld)g aly Y
10.9 6 GEladl) LaRY ek cage
10.9 6 Ay Aty cldy)
9.1 5 g, ey
7.3 4 a lady) Y
1.8 1 Lile gl clagal)
100 55 gsaaall
journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287

144



LRSS Ol e LAY Ayl a3 § Loall puashaliall (il 3 gl S5l Apemiil) Aagdl

Lk Jayladil) (S Lad ((%34.3) Gty ) Al 34 6 06 § Ladl) Japladt] Agpla e Clagase Llas
.%65.7 Gy 5f Al 65 5

S §Ladl) Jahads Clisage i i) A g3 1(4) Jgaal

(%) At EANPGIRYS S § Laal) Jagdads Aaid
65.7 65 b
343 34 b
100 99 g3anall

Ay (sl Laaye 21 sl clae gpeall JiS5ig 5y el ¢ Ladl) Jatlad (pe S (6 Dansha e Cilagagal) cilS
e 10 53 el ol U585,y § Ledll Tatlads (pa S 8 Hmihs e lasagall ilS L ¢(%21.2)
(%10.1) duny o Lis

rfSD) § Latl) laheds Cilagagay ouabill) pnhiliial) iyl Clagase c AN 1(5) Jgaal
SD §Ladl) lalads (rbaliall (il
(el J sS850 )

goaaall .
60 (%24.2) 24 (%36.4) 36 o
39 (%10.1) 10 ,
(%29.3) 29 b S
99 34 65 gsaaall

riASY §Ladl) By @ peally (aldl) pabalial) i)l Clagaga o Alal) 2(6) Jgandl

S ¢ Ladl) Jaghais (rshliaall oyl
goaaadl .
28 (%13.1) 13 (%15.1) 15 o
71 (%21.2) 21 (%50.5) 50 RS
99 34 65 gsanall

([14] 2011 41y [13] 2017 ol A8 ol e (5 Winy Ao pe ,SY) ) SY) s
LY s e Sl 88 das 3 a1 il Qe eell L

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
145



Tishreen University Journal. Health Sciences Series € 2021 (2) 23a]l (43) alaall doniall aslall . 0530 daals das

Laball Craasinl g Ol 1.5 Jia 35 Uaslaline Uy il Lo Loy cdaallall ciluhall gaen ciadiin
Sl 3 Jia sk eslaliie () Sles «clld Galin) ([16] 2013 Ly [15] 2013 sty

Lo g Apliie ulSy ¢%55.5 Aty dpeyeall ) (gpan 8 lalinal Gl Guapdin dad Ll ekl
[14] 2011 alad d5,3y15 [13] 2017 alad £S50a¥) Al pally [17] 2018 alad Lxigh dabpall 3 sels

Ll Sl Gn L ing cdpallad) clubally Wias (b oeshlinad) o)l Ll el i lis
A ghans dipand) Gluball b Ll Ledl Cundi)) Lo Lnidic def Al ciluhll cjelals (lgshd
il gl el (8 5l sl Y ALYl Lot nlalind) cplly Lasae olal) pypeatil s oLl
el ¢ LY (s Led andalinal)

eaall el Qi G ple CulS hliadl ol 8 saalial) dejeal)l ) il G liuhs el
o i) sl G [18] 2018 Lxigl) Al ciyelal Lo daallal)l cludpall dplle we Gilsh Lo 5oy ey
Ldhally il Jalgadl COUEAY (530 Lo 1385 ciunan)) Adia)l cilusll ols 3laliy Zatl]y Aol ey
Qe

Sl gl Galdd) JsSsisndl platinly asbliadl Gl dpadil) il Syl o ey @]
JsS5is ) Amnt il Al 30l caliag) s (gAY Aaalladl luhall 2 aa G5 Lo 132y %30 e
Laball Gis %53 dawsity Ll Lagll ctly Lad ([18] 2018 alad gl duhall 335 %37 dpsis § yuall
sl gaad ae Ajlie Auhall oda 8 Algedidl) Aiall aaa yial Gl sy 2y ([19] 1998 slal dgillayl
Agaday)

L sy okib g pually Galall JS 55,0 aladinls Ll b i) eacall paill Gl c¥la s ioasd

(AT Aadlal S e e il IS

tllua gillg calaliiiuy)

g rally Galall JS5igull alasinly (LadEaY) gl ape g bl (il dpaasill el il
ekl Js555ls g eal) JoS5i5 50 ga S Apemiil) Aal) (G A58 DA 0 Ul Glld el

G105k Cun LAY gl g i b lldg lasla (K o WS i Ts0 (el § Ledll Jagladt bl
gl A Rpegea A1 philiall G el el Gae il (e 8BS R s Lk Gl
o sl A dgegeall Y)Y (81§ Lol dphadt sa) & AT ) @iy gheh o (Sahs DY)
et SOZ
de LAY sl el mamal) il b uldl) G850 e ST el ppall IS0y ekl
Ao 3l (gl Taadl ol L cLtliaa) Lelay ool anssie adlgs ool fally ¢ caeS0 ¢ Laall asdads e 415 Lk
ooeS g Loall Tty il JsS gl L Liliaa

ling il DA o

cale JS Andial) sl e dlenl) g sl 3 dalixd) )l e e asB

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
146



LRSS Ol e LAY Ayl a3 § Loall puashaliall (il 3 gl S5l Apemiil) Aagdl

e e pall GV e 41 IS b andiy el e Sl Tane Al il dalgell a3l (e ap3all 6 )a)
fepeall Y (o el dgagly TaMAY) gl omge a8 orlaliadl oyl Aacalgll £3aaSU Tylas caas
Bympall 525 el ol 5l § Leal) Taphait (o ey DAY Lsil) (miad o (e Sl

LW Iy I Jla il Caags Aa DY) Ll mpe st b yeS) § Lol ol o0 Gl Al e )a

AT

§ Lol Jaglads Clagase g cbagead cohalind) (plly Ligas ahall jypaill Clagase (o OS Gn Losy Jagll

Sras L33 axes (Jumd¥) puilly Jia¥) auiill Joemsl) Corgr (38315 JalSU amal) Ganidll @ilig (e

o) lgany (0

References:

1. Annegers JF, Hauser WA, Lee JR, Rocca WA. Incidence of acute symptomatic
seizures in Rochester, Minnesota, 1935-1984. Epilepsia 1995; 36:327.

2. Hauser WA, Annegers JF, Kurland LT. Incidence of epilepsy and unprovoked seizures
in Rochester, Minnesota: 1935-1984. Epilepsia 1993; 34:453.

3. Huff JS, Morris DL, Kothari RU, et al. Emergency department management of
patients with seizures: a multicenter study. Acad Emerg Med 2001; 8:622

4. Pohlmann-Eden B, Newton M. First seizure: EEG and neuroimaging following an
epileptic seizure. Epilepsia 2008;49(Suppl. 1):19-25.

5. Pohlmann-Eden B, Legg KT. Treatment of first seizure in adults: a comprehensive
approach integrating 10 key principles. Epileptology 2013;1:61-7.

6. Fisher RS, van Emde Boas W, Blume W, et al. Epileptic seizures and epilepsy:
definitions proposed by the International League Against Epilepsy (ILAE) and the
International Bureau for Epilepsy (IBE). Epilepsia 2005;46(4):470-472.
d0i:10.1111/j.0013-9580.2005.66104.x.

7. Berkovic SF. 2015. Genetics of epilepsy in humans. Cold Spring Harb Perspect
Med 10.1101/cshperspect.a022400.

8. Scheffer IE, Berkovic S, Capovilla G, et al. ILAE classification of the epilepsies:
position paper of the ILAE Commission for Classification and Terminology. Epilepsia
2017:58(4):512-521. doi:10.1111/epi.13709

9. Fisher RS, Cross JH, French JA, et al. Operational classification of seizure types by
the International League Against Epilepsy: position paper of the ILAE Commission
for Classification and Terminology. Epilepsia  2017;58(4):522-530.
doi:10.1111/epi.13670.

10. Von Oertzen J, Urbach H, Jungbluth S, et al. Standard magnetic resonance imaging is
inadequate for patients with refractory focal epilepsy. J Neurol Neurosurg Psychiatry
2002; 73(6):643-647.

11. Bernasconi A, Cendes F, Theodore WH, et al. Recommendations for the use of
structural magnetic resonance imaging in the care of patients with epilepsy: A
consensus report from the International League Against Epilepsy Neuroimaging Task
Force. Epilepsia 2019; 60:1054.

12. Bammer R, Keeling SL, Augustin M, Pruessmann KP, Wolf R, Stollberger R, Hartung
HP, Fazekas F (2001) Improved diffusionweighted single-shot echo-planar imaging
(EPI) in stroke using sensitivity encoding (sense). Magn Reson Med 46(3):548-554

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287
147



Tishreen University Journal. Health Sciences Series € 2021 (2) 23a]l (43) alaall doniall aslall . 0530 daals das

13.

14.

15.

16.

17.

18.

Veronica Bruno, MD, MPHL1, Joshua P. Klein, MD, PhD2,3,4, Dechen Nidup, MD5,
Damber K. Nirola, MD5, Lhab Tshering, BA6, Sonam Deki, BComm6, Sarah J.
Clark, BScl, Kristin A. Linn, PhD7, Russell T. Shinohara, PhD7, Chencho Dorji,
MD6, Dili Ram6, Ugyen Dema, MD6, and Farrah J. Mateen, MD, PhD1,2 for the
Bhutan Epilepsy Project. Yield of brain MRI in clinically diagnosed epilepsy in the
Kingdom of Bhutan: A prospective study. Ann Glob Health. 2017; 83(3-4): 415-422.
doi:10.1016/j.a0gh.2017.02.001.

Abbas Tafakhoril , Vajiheh Aghamollaiil , Amir Hossein Modabbernial , Majid
Ghaffarpourl , Hossein Ali Ghelichnia Omranil , Mohammad Hossein Harirchianl ,
Mahsa Mousavil , Parastoo Farajil. Evaluation of partial epilepsy in Iran: role of
video-EEG, EEG, and MRI with epilepsy protocol. Ir J neurol 2011; 10(1-2): 9-15.
Jorg Wellmer, € TCarlos M. Quesada, *Lars Rothe, fChristian E. Elger, {Christian G.
Bien, and 81 Horst Urbach. Proposal for a magnetic resonance imaging protocol for
the detection of epileptogenic lesions at early outpatient stages. Epilepsia,
54(11):1977-1987, 2013 doi: 10.1111/epi.12375.

Hakami T, Mcintosh A, Todaro M, Lui E, Yerra R, Tan KM, et al. MRI-identified
pathology in adults with new-onset seizures. Neurology. 2013; 81:920—7. [PubMed:
23925763]

Janardhana Ponnatapura, Suresh Vemanna, Sandeep Ballal, and Avisha Singla. Utility
of Magnetic Resonance Imaging Brain Epilepsy Protocol in New-Onset Seizures:
How is it Different in Developing Countries? J Clin Imaging Sci. 2018; 8: 43.
McBride MC, Bronstein KS, Bennett B, Erba G, Pilcher W, Berg MJ, et al. Failure of
standard magnetic resonance imaging in patients with refractory temporal lobe
epilepsy. Arch Neurol. 1998; 55:346-8. [PubMed: 9520008]

journal.tishreen.edu.sy Print ISSN: 2079-309X, Online ISSN: 2663-4287

148



