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1. sHofe] SR oy A3

WA (limbic system)& 23 W7ol 242} 1749 W
4 (limbic lobe)# 7709l A 3st F2E(subcortical str-
uctures : amgydala, septal area, mamillary body. ha-
benula, brainstem nucleus, hypothalamic nucleus, th-
alamic nucleus)2 °]FojA Yot VAR YollA 4FH
©2 1) limbic sulcus(rhinal sulcus, collateral sulc-
us, anterior calcarian sulcus, cingulate suclus, par-
olfactory sulcus), 2) limbic gyrus(hippocampal gyr-
us, isthmus, cingulate gyrus, subcallosal gyrus), 3)
intralimbic sulcus(hippocampal fissure, callosal sul-
cus, posterior parolfactory sulcus), 4) intralimbic gy-

rusthippocampus, indusium griseum, paraterminal gy-
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rus), 5) fornix(crus, body. colume, precommissural
fiber, postcommissural fiber). 6) choroidal fissure|
67l F+2EE Hof Utk(Fig. 1.

#ul WadA MAF9) intralimbic gyrusg ol¥< T
ZE 29| shjo|n} 4 cm Zo2 30~35% AEE HEL2
2 719 Eoly} ZolN WA UEoz TRl B
st 913, $EZ(cornus ammonis)Z X|/33 (dentate
gyrus) 2 o|2olA Stk B o2 dHge] AR
= 7222 3ulF(hippocampal fissure)|A H3]7] A
sl SA9) UA ez A o] gezde H3ld
UAE (43 Y2 48t UAE 3438 Aol
ANY s A Aok webd 2T SASH
Ex0 2 gl @AAe] FZ(in plane anatomy)$t %
22ke] 72 (longitudinal anatomy)el weh ThAl M€}
gt ¢4 wnige F2E AWpE FHARURANAY
#ratd 99X 2 Welehy Rofol aat CAl(cornus am-
monis 1). CA2, CA3, @ CA4¢} FEE (subfields)® 7+
¥} CA2E ‘938 UAE 713 A% A% 3=
o] 9l BL BEoz FAME(pyramidal cel)7F B3
9 e 28 8480 A F(hypoxia)elh 34 &9
32 A9 @A g=rHresistant zone). FFE UAel

912 gavke REL CAleE FAMEIL EoA e
A CA BEE Zole 73 41 YL HAE AREH 7}
F & &4te 292 48X Ao (vulnerable zone !
Sommer sector). CA3% CAdE UAS ot 2 Wadrke
2u3l xAk3]e] F(hilus)E AA e FELE ST A=
9] &42 e B9 EoltH(medium vulnerable zones :
CA3=Spielmeyer sector, CA4=Bratz sector=endfo-
lium). A&Ae] 322E 9% £ 5% €9 ZAs =
AT YRR oFE A 4A FEE & Atk
olalgt AFL wel FE(head). AF(body). VI (tail)
o} 3TAI 2 Uro] FREVIE AT oo g H&e 7
Ae 9o 9x FRME 3~4/19) AFE7] (digitat-
ion)7t glem AAhSo] HEH (amygdala)ol A8t
Qltk. 2& ABslel AAe EBsA ot AFRHE
HAo] & BAHAA sjuie] It T2 Bl FHE H
&5} 34 ote] wiehE(choriodal plexus). B (alveus),
s} (fimbria)7} TAET} vlRE wgo] Hpyo] AP
oA outgio g po|dA HEHez Te{Eojsked ¥
B3 A YA (fornix) & BAEA B0k B3 FF £
aeto A CAlol sl@3He uncinate gyrus, X733l
#%sl= band of Giacomini, @ CA3el #1838 intr-
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Fig. 1. Schematic drawing of limbic system which is consisted of limbic lobe and 7 subcortical limbic structures. (A) Limbic lobe had 6 pa-
rallel structures which are limbic sulcus (rhinal sulcus, collateral sulcus, anterior calcarian fissure, subparietal sulcus, cingulate sulcus, parol-
factory sulcus), limbic lobe (parahippocampal gyrus, isthmus, cingulate gyrus, subcallosal area), intralimbic sulcus {hippocampal sulcus, cal-
losal sulcus, posterior parolfactory sulcus), intralimbic gyrus (hippocampus, indusium griseum, paraterminal gyrus), fornix, choroidal fissure.

(B) Seven subcortical limbic structuressquare box) had amygdala, septal area, hypothalarus, mamillary body, thalamus,

habenula, brain

stem nuclei. They were connected with each other through stria terminalis, stria medullaris, basal forebrain bundle, retroflexus fasciculus etc.
Papez circuit can be drawn from hippocampus, through fornix, mamillary body, mamillothalamic tract, anterior thalamus, thalamic radiation,

to cingulate gyrus. And then cingulum comes back to hippocampus.
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23ttt JackE"e UEY, FAA, A4 atrium®] A
By 7|zog A% AT Brdd Futd
Wo] 918 A% FAZ(petrous bone)s] &4 (hypopl-
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Fig. 2. Schematic anatomy of hippocampus. {A) Longitudinal structures of hippocampus are composed of head (intralimbic gyrus, band of
Giacomini, uncinate gyrus), body, and tail (fasciola gyrus, faciola cinerea, gyrus of Andrea Retzius). Semilunar gyrus, ambient gyrus, en-
torhinal area, and amygdala are located just anterior and superior to the head of hippocampus. (B) In-plane structures of hippocampus are
bilaminar interfocking U-shaped structures with cornus ammonis 1 (CA1), 2 (CA2), 3 (CA3), and 4 (CA4), as well as dentate gyrus (fascia

dentata). Also subiculum are close to CAl.
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g & W 33 (oval shape)e 79%. AL (re-
ctangular shape) 17.2%. 9% (circular) ¥ BAIz2t8
(square)el 4% 1.7%& ARty Basct? =3
10%°14 &t A-H-E(hippocampal fissure remna-
nt)e]u} WetF 3E(choroidal fissural cyst)e] Aol A
= #3E F givke A& sk al.?

MRICIA &irle] o] 4R e A3 ¥3H(T2 AEF7E
T1 A% Z2)9 gej ®sh(Fne] 24, YRT2e o)
2 #gsiA Hed A3 A3 dojd ¢ de B &
$ &%) WA (anterior temporal white matter), ¥
53 o}, ¥3fv}3)(parahippocampal gyrus)e] W3
(collateral white matter)el™}, #59] %4 & A% & &
54, 959 dulold #FFEL 2 BE dnle] T2 A&
Z7h &3 A7) b 2 23 7P 323 270
o}. sivle] W Fzel sl A (high tesla) MRIE
ol g37| = AT duHAQl 1.5 tesla MRI® #4394
(oblique coronal image)olM = o= Fx AT 4 3
o} ® JacksonB®E& &5 AT T2 AZF7h= 17%.
T1 A&zaE 83%, vt ASHL 83%. HH-+29 343
£ 89%1A #FEHY, o] F RFE Uepd A= 39%.
712 o) YeEd 39 89%2 Rt Heinz$®
& #inte] ol Wste}l T2 A& 717} 87%01A vrehs]
25 g ishe 47%04 vehddn Eansdgid. 7
o] H32 s}ul3+(hippocampal sulcus)?] ZiE o]49]
Z1Ees B n(EEME 1 mm o]3h).? A7
o] FHI AL ol HIE iUt oly F9
glof & Hozx PAZ vl Fu7t HA )P F(fo-
cal cortical dysplasia)elyt 7]€} o] 22 %% (foreign ti-

Table 1. Reported values of normal hippocampal volume (mm’)

ssue lesion) 22 F7tehe A= e AH,” WHo
2 A% %5 214 (lesional temporal lobe epilepsy) <]
15%°14 c|3H4AE Jeh oz o3t 31g + Utk
€ Aol Fo & sfolt”

sivte] MRI &3} e8] vjmd Tl oJ3Pd 453
7he A F(gliosis)# #do] glon, gHo|¥ Y F(foc
al cortical dysplasia), 954 $ol¥(inflammatory gr-
anuloma) =& 3] 3} calcification), %A% (benign tu-
mor : DNT) SolX = Jebd & 3 sfvke] Y52 A4
Xo| 243 FRBAE e o2 Base. @

2) ¥H XY

dole £4& ZFsed XEHe FREES 99
7 FE4oNA HApdeich kM thact, dEdA Wa-
tson$¥& &z, A, W, X443, subiculumE &
A2 entorhinal cortex\t ¥8lnl2le XAF1A ¢
%ot JackTHE 422, 433, subiculum®E EFA|
At 453X E ¢%<] uncinate gyrus. band of Gi-
acomini, intralimbic gyrus®& T, 2% gyrus
of Andrea Retzius, fasiolar cinerea. fasciolar gyrus&
Egehe Flo] Fou #AG M FAE B8] 3] of
29 FAMri g 7S Fskn ok 4F £ dis)
Ae ZAtdel et &3] JE T8 ALdx 8
At sjate] $&o] FHo Sl A7t 60~68%°] °12
DE®® g2y A e FRE 2t 53 ey
o] AAle 559 HAo] Bl olF FAEY] Fa(un-
cal recess)& 7I1€2E AU, WY F(semilunar sul-
cus)¢ 5% H4AH ool Mg FAY, e 7ES
2 AU, &5 HAN FAEZIA dee HE 7

Absolute volume

Normal ranges

Study n
Right HVD HVR
jack et al*” 52 2,800+£100 2,500£100 - 200~ +600 nc
Ashtari et al*¥ 28 2,598 2,727 nc nc
Cook et al™® 10 3,185 3,229 nc 0.96
Watson et al*® 1 5,264+652 4,903+683 nc 0.9
Cendes et al*” 13 4,711+240 4,591+241 120£91 (-63.3~+302) nc
Bhatia et al™ 29 3,770+£610 3,780+£550 nc nc
Free et al*® 15 2,779+302 2,772+428 nc
Lee et al™® 15 3,240+426 3,162+428 79+177 (-291~+3) 1.027+0.057 (0.97~1.117)
Paesschen et al*” nc nc 0.96+0.03 (0.87)
SMC 30 2,882+373 2,611+375 271139 (+3~+539) nc

*nc : not commented, HVD : hippocampal volume difference of right and left volumtery, HVR : hippocampal volume ratio
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el 2RE7|E T2 AHE o|Pe) WPez 4z
ARG drte) AA $E 25 a1 BHE T
dae] AE BE T 25 feola #9E ZHEHCa-
valieri’s principle).
- AAEZ a8l wde &4 3 (manual tracing).
le] ¥A"Y(random marking). ¥X* (thresholding).
gxi7 84 2Aye EPYol ok &5 FAPL 7
o =2 ol galo AARSNE a2l Wieln, 949 %
e Az 2oke] EolA Weld] THHE FEE FAS
o EAE FAAel 298 AN Asss Wiols, X
e 24 (pixel) & F& ¥ 2e2idhe F9(region
of interest)®] EAtel A4AE FAFA Fa EH
BAZe e Beuke] 848 Aoz F¥ F3le W
Wolr} &3] 84 3L o] oj4aA APl o
& A7) oshd &4 FAYL /MRS o Ful WA A
W Axe] Alzte] AR e AAAMS 2 AH(intrarater
variability) & 27 248 4 9ol §20] e FEE9
230 o] g3t A& At AT

dolel $xd) vxE Jeeze TS A7), E,
A So| gt} AT Z4E dinie] £Ho] AR 3
o 84 24 & $A2o] @ BARE AR oA
2 B el AgEtn FRE Foh AF
galdE 208 40474 QAo gAA sleu”
165E 65474 = YA FRE7E I Al
we} o7} glke FAE AR PO dutio s FHY
Aoz A AUk P7 zejold] sl Aelst et
BT 9ol aubdogE $2o0] & AoR UHA
S11= Rl

st 84 =39 Ave AR gt dFd AAE
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UehjEE AU B2 E 23 vaske Aol F8
st} zt FAAlel HEAE 2E $F dvke 2.598~5.
264 mm®. & #vke 2.500~4,903 mm® A2 Ras
@on olag Aole Fxe njRe] Ty Wt A
o] AA TIAR & &3 2ZEHo{(pixel counting
software)el met ZA Yehtes Aoz AAEg* B
E2Ax 294 206~683 mm7HA Thdste] HARTG
A2 Wl i 7130 et (Table 1.

sinte) $1%¢ wdske 71Ee = AA Ho] R A
A A=) BolE 34 Fd A HaE wdst
715 AT, siote] Ao thg Bzt AN AAHY
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B ZoHe o]} SlAT G o A s e e R
= 392 gule] £4 g Fabe TR F5 a0t
£ 2 vl wgol o e

sl 82 &0) AR B AR Ag Ed dE ATE
2 CendesS"e ZAAAY] 249 (intrarater variab-
ility) 1.29%°19 | AARRIEe} @ ab8 9 (interrater vari-
ability) & 34%E 5% FZAAQ 52% B ol &3
g3 Bastden, Jack A AAR 2 FAARE 2
R E 2907 Cook TP AAAE] 2~5%, AAARY
o 7% PN E Basld AAEst e HAE Had
At} FreeS9e ZAAkAel o2 ¥/t A FUA
2488 Ao 9%l T AuA iR ZHE d 3%
2= goldtln Basiglch olgld LA dNHoR
300~3.000 mm*e] €3 7t 3718 S ekt B4
% 9 ez daid eAEY 2~T% ol EH. S™
222 7 oA E 43 4 Athe A AR
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Fig. 3. Hippocampal area curves. Discrepancy between the right
and left curve is noted from the hippocampal head to the tail, sug-
gesting right hippocampal atrophy. Right hippocampal volume : 1,
652 mm’, Left hippocampal volume : 2,353 mm?, Difference of
both volume (right-left) : - 701mm’.
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75~94%9l ol21 Eo|x HA] 73%°A 100%°) °l2&
Rog Buso] 1&g MRI 2% Bohe ta $5% A
.9.§. %_}’3‘24 9,1‘:}.9)20)4“42)“)

3) SOt 8Nam YN LAY HuAA

PETS}e] vlmdTol &3t PETS] A3t Mizte def
A $sithe Bae Jom@OxAg HARE AlE’ MRI
7} 9ediche Baw 9ok ® =3 MRISH PETE 43 B¢
e BAR Holglol AdES B%7A &8 + vk 8t
Sok® & PETOME Wie 28d HEsHfalse lateral-
ization) 7FsAde] H% gou 2 Fojgjol A} ™

sirle] el AR AjFAY, o N&E E
73 A0 W AT JAWAE slew, 53] djnlel &2
Zt3 e BAL 5 koA QAR -Y] Yol e Ao &
2A gk o0 Eg Hukq] TR} Fol o &% 9A
4] 92l (remote symptomatic etiology) 2.2 #&o] sle A
o deiA Utk & Aele] AT E Wi g B
23t A& 3l(concordant lateralization)7t @ 3¢9 2
FEATE 91%. BEHE ¥ + 2L 2 (nhonlateraliz-
ation)& 42%, RHAZ A&t o] FoF F$-(disconcor-
dant lateralization)& 33%2 Eas1th.?

Lencz%'"%) <3t A% #v} 843 dasy] =23
719} A4 (Wechsler logical memory score)$} #3471
128, LoringS® of <3t grizAl 71998 2-¢3alo]
(Wada memory asymmetry)st 83&3€ 2330l (vo-
lumertic asymmetry)$} 3@8A 7} vk 2ot

AAre] HAMKA utgdeg Adshe WS 1.5
T unit(Signa : GE Medical Systems, Milwaukee)
SPGR 94& 9<& % Analyze TM(Biomedical Imag-
ing Resource, Mayo Foundation, Rochester, MN) &
ZEdo2 E5F FFo £ BYIE 12408 AT
48t SUN workstation(SUN Microsystems, Moun-
tain View, CA)oll HE ¥ i3 & viui2 i3t &
A W& o] 83l sule] FARHE BRI &5
=AM AT oju 4F & H4o] HodRE
#E 7|Fo 2l AW, FHA & 35 J4ls
BAAE FAF F A £3E A AAE A
st FulQlA] wekabs aelA €t A £H9

o 2 H

84

3 A (sagittal) FelA A3 gvke] 771 HA
& Alolol] Fx A5z S A 7S 4 oo
8% 2 9A] HFte] 519 fasciola cinerea, gyrus of
Andrea RetziusE 193 #2W oA 9 728
E(pulvina )3 FEs TFAIZILE 308 FEAe
A 23 sivl §2 9 93 ghe] HolM EFUA 2u)
ol el WHAE Hlold o vF e APPrHTable 1).
54 ¢ F 4349 US £59 #A2 D 2L 61
9] 8A F 70%°01A B FFol|A] o]ie] VElton,
2% W=, 28%14 BAEAE JeRIAT. 247
oA svle] £4FAE 28 A8 Boled JGES
83.3%2 Y + UAHFig. 3). 1 F 55%°IA vl
A& 45%1A FAe 45E Jeligied, 3=
A o kel A&5S Jehlle 2497 10%92H, k9 &
BT 5ol BAE A= 30%(3 1 10%, 3 15%,
5 : 5%)4ch.

svle) £H&YEe] EAHoRE ¥ AAE At
7] ol@thE A, & BAEhe FAE AER AJRto] #ol
AgEvhe A, 434 59 gR0IA A3 oz vepd
GAY, F4 o|gAFoE AR slivte] &3] /1Y A
2 ek o veld & ke A, olF Wae 7HeA
o th3t Wie FAert ARE 4 vhe HEolth

f,

2l
=l

& °f

54 39 Aded AN +4 &579 #EE )
& MRI®4S 48 ¥ A4 MRIS| #&0] dash,
dut 8250 AU FHAE B UlS FEY AdE
WE & e Bez Azt 28 fnt e o3 d
T 5Ho2x gdd oj8€E A BA HAMES
EFsH 4 op|@ A7E ST AN AT AW e ¥
% A%l AT MRIS 233 AFE 9371ed Ede
2 43 dae 23S Hest] WSFE A o 47l

EEEE EFUSAeE Y44

38 99 : MR volumetry - Temporal lobe epilepsy -
Limbic system - Hippocampus.
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