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The Extent of Hippocampal Resection and Postsurgical
Memory Change in Temporal Lobe Epilepsy
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ABSTRACT

Background : This study was performed to investigate the relationship between the extent of hippo-
campal resection and the postsurgical memory outcome in temporal lobe epilepsy (TLE). Methods : In 36
patients with TLE, the longitudinal distances of pre-surgical hippocampus and post-surgical hippocampal
remnant were measured on 3 mm thick coronal MRl images perpendicular to the long axis of hippo-
campus. . Memory tests were performed before and 1 year after the surgery. The relationships of the
extent of hippocampal resection (EHR) and the asymmetry index of Wada retention memory scores (WA
with postsurgical memory outcomes were tested. Results : The ratios of post- surgical/pre-surgical scores
in immediate and defayed verbal memory and immediate, delayed and recognition visual memory were
not significantly correlated with the EHR. Only verbal recognition memory was positively correlated with
the EHR. In TLE of the dominant hemisphere, the ratios of post-surgical/pre-surgical scores of verbal and
visual memories were not significantly correlated with the EHR, but the WAls were significantly
correlated with the delayed visual memory changes (p<0.05). In TLE of the non-dominant hemisphere,
the ratios of post-surgical/pre-surgical scores of delayed verbal and immediate visual memory (in
percentiles) were positively correlated with the EHR (p<0.05). However, a linear regression analysis
showed that none of postsurgical memory subtypes were significantly correlated with the EHR. Condlusions

- This study suggests that the extent of hippocampal resection itself does not have a significant
relationship with the outcome of postsurgical memory in patients with mesial TLE. (J Korean Epilep Soc 4:
35-41, 2000)
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Fig. 2. The comparison of immediate visual memory scores in
presurgical and postsurgical states of all TLE patients. * : p=0.001,
#+ 2 p=0.018 (paired ttest), RCFT : Rey Osterrieth Complex Fig. Test.
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Fig. 3. The comparison of logical memory scores in presurgical
and postsurgical states of all TLE patients. * : p=0.012, # : p=0.
019 (paired t-test), LMT : logical memory test.
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Fig. 4. The comparison of logical memory scores in presurgical
and postsurgical states of dominant hemisphere TLE patients.
* : p=0.038 (Wilcoxon Rank Sum test), LMT : logical memory test.
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Fig. 5. The comparison of logical memory scores in presurgical
and postsurgical states of non-dominant hemisphere TLE patients.
: p=0.009 (Wilcoxon Rank Sum test), LMT : logical memory test.
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Table 1. The correlation of postsurgical memory outcome [(Post-Pre)/Pre] with the extent of hippocampal resection (EHR) and the asym-

metry index of Wada retention memory scores (WAI)

Memory Score

Vis-imm Vis-del Vis-rec Log-imm Log-del Log-rec
EHR Correlation coefficient 0.19 -0.09 0.83 0.11 0.27 0.46
p value 0.30 0.64 0.72 0.61 0.19 0.03
"""" WAlCorreIatloncoefﬂuent01302402870267023—023
p value 0.49 0.23 0.21 0.28 0.3
EHR """" “Partial Correlation coefficient 047 T oae T 003 016 033 052
p value 0.38 0.47 0.90 0.44 0.12 0.01

EHR : the extent of hippocampal resection
p value was calculated by Pearson correlation coefficient

WAL : the asymmetry index of Wada retention memory scores

- Partial correlation coefficient was obtained with controlling WAL factor

V(s—lmm . immediate recall of Rey Osterrieth Complex Figure Test
Vis-rec : recognition of Rey Osterrieth Complex Figure Test
Log-del : delayed recall of logical memory test
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Vis-del : delayed recall of Rey Osterrieth Complex Figure Test
Log-imm : immediate recall of logical memory test
Log-rec : recognition of logical memory test

J Korean Epilep Soc,Volume 4,/ June, 2000



TE ¥ doA TG (EH2Y, AdgA, A2 Wl
= afmk dA el F93 ABAAE HolR] ggront
2134, AA3)d L Al BF ok o HAg 7S]
TE F Adold V19| ] £ A HYTHWALSY o
&= WA partial correlation coefficient=—-0.53, — 0.

51, —0.58 1 p=0.059, 0.091, 0.063). WAIS} 4% & o
o# 7192e] ¥shs #93 JUTAS Holx| g9ttt
5}1“}-‘4 A WADE 24 & 7]9jdef wx]&= <z}

WAE HAFa7] Aste]l FAEA (linear regression)S

AdBAR ], A4 71937 23, A 84, A3}
Q14 719 (52 84, AL 39, Q) BF9) felR <)
FUA 7} Ggich,

3. H &Y H3 TLEY 2N ED}

H]$7d ¥F(nondominant hemisphere)e] TLE &3}
& N2 719ellA] 5748449 percentileTt G234
BA7} S A= (Spearman’s tho= - 0.603, p=0.022).
AIRAAZ Brts o] HALSF2 5% 5 7|9y 2L
Ae® yehgeth 22y, WALS 982 ulxld partial
correlation coefficient ¥4l #-2]4S Holx] &gk

UHcoefficient= - 0.314, p=0.296). WAl 4% & Az}

M

14

A 71999 9] Wste} fo)d ARBA S BolX °}9}1‘/}
AdojA 7198 ¥ake 93239 percentile®r 4-2] &

FHBAE B v (Spearman’s rho= - 0.566. p=0.
044), SGABAR &vlE o AALFE $% T 7)oy
o] F& Ao® et auu, WALY °§ S A
partial correlation coefficient o)A = 943 Ho)

Al ek Skth(coefficient= - 0.315, p=0.319). WAIQ} T
T 71912 9] W} Atolo = o] g AaaA| 7} Qi

ainte] AT Wada-AlZF 54 & 7)ol @l
AAAAE HFe) st 3HEA (simple
linear regression)& A3t &=, A|2H4 71 (&2) 3]
& AA B, AT} Aol 71 (22 A4 A 34
QD) B} frojgt A7 wA s} et

REES

=l
2t

559 2 BB 25 FL 94 ZEQUA Fof
Aol 71l 2hash 92 e w94 Z5Q WA 5
Nz 7lelEe] et mag vt gk B Aol

J Korean Epilep Soc,/Volume 4/ June, 2000

AAA ez $4gubre] E5FAAE F Adold 7]oj9 x|
A3 o] ol skA %is}ﬁil, H 4 Whre] S5l
& Fole dolx 7199 Aol sk Z7HE Ak
<0.05), ] Novelly 59 d79 5229 %2 Hol
Aolt}. Novelly 2 2399 25984 %S e slxjo)
M g A% % 19 T Russell’s revised WMIZ
ol-&ate] dola 7} Ak 7]o]e] 27—’@"‘4 2 A3]
& AT 1 A3 $AdukTe] 22dAAE 3 o
o 719e] #2545 X A8Y B 5 T"r-"/]@P?ﬂ zhaxst
A(p<0.001 and p<0.02)” H]¢-A =
AolH 7199 Z2g 43} A dg) o] BE Zr189tkp
<0.001). ¥M Hermann $-&
o] $AE dder a7 £$%9 Warrington Re-
cognition Memory Test(WRMT) & Al&sle], #& 25
FEAlE Fofl QdolF] 719 Alo] e HasIYT}.
WMSE 0] 83 £ A7 =& Fo AxHAo
71999] ARle] F7ketel o
e dold 7]"4 L] Folgt WskE Holx] eksky H]
TR SEHAA e
Tt
Fa T A1 719 £
APAME AAH R % Fo 2347} Aol AM
HATE Novellyse d7% Russell’s revised WMSES
ol &3lglEt) A2k el Z7} F 49t XA 8] o] 4]
B HREEAAE Fole ZvkERe), A wTe
STEEAE FlE /YT FRBAVE YAt o=
Russel’s revised WMS7} A12H8 7]19)¢] WiglE Jeh)
=H 3l RCFTED € wizkelel Uehd 27y 45
. Milnere ¥$4 ¥h79] 259444 3o 7|93
NE Fohferl Brh B3HHQl Al 4a A4o] Hestw,
Wechsler Memory Scale®] AlZE7] A S U3 4194
A7 o] F& BAEL 47 AAAFE 2dojglet & 9]

:‘i
Al
¥ o
finh
i
Y
m1>
filo
e
rlo
-3
-3
ol

i
i
re
2

>,

o sttt o)d A9 °ﬂ Rey’s complex figures A3}
A5 S50 S48 7R 3REY A dAe e 7

In

Hd & gtk v} B A7 A % Rey Osterrieth
complex figure test(RCFT)E o] &3l ot AA o
2 gE Tl A1ZH 7]9e] xd3)d3t AQlo] H2o)EH
71 THp<0.001, p<0.05). ol& AWk ola} u)
4 e 2FA5E FTolE AAE 7199 AAo] 7hs

& HolFE ez, o9 = EdEe e ol

39



Mo BHMERAY +& 7 Il Hof

Baxendale 2% MRIZ 434 359 W& 7R
ggdle] RS Ulte® 4% A Warrington Recogni-
tion Memory Test® Al &8t MRIAIA #5] &
ulg skl o1& 229 BAPPFTE BT /A FAL
o] sjulAshete B.Ql $AlTo) wldlel Tofdl] did 719
o] §ol8lA WA AR, A BAES 54%7t
% Fof Wiz wkpe] AMEo] Bl AR T FEHE
agatan olg e AFE Fv} ool 945 FFH. T
o B AL 5 o2 71X 94 2.hE] FE AR
71918l Wl Folg-S AAFEITE

sote] Hule} o T 7| sie] wAG st o
7 d7Eo] gt} Katz 57 2049 EFA8Ae &=
109, $2 10%)< T2 RS, MRI &9 599
=7)9} 4% F 719A3E WMS-R(Wechsler Memory
Scale-Revised) & &8s, %99 AW} A4
9 A|zH 7|ele] ZA18)33) A A3 v wst e,
= Y25de] AAEArt ¢ F dolF 7199 et
W& 2599 A7t € F A
o] Qe AT Ko BAAL
gt 2 dFAAE sinle] HAHAE
1 A Z4A 7)ol Z243)3T AAS el E e
RS Kol @itk dAolA 719l A<l thel
Katz 9 A7dME AdsA et £ A7l
oA 719 AQlel Wt sfuke] AAHAS} FHL
AE BoA uir} Bo] AHAETFSE 2388 -
o & 719 AQle] ¥ Folxlo] RHUT.

sl e 2507 g $& F 719 o
g JJARE J2at: Whgos de] AHSHE Al
2 A7 E Syl HgARFE(WADE +€ §F 719
sl g3 ABAAE HolA LEirh. ol WIE
o] 2=go] grigAllA AL Yol ¥ 7|HHo] B
] W)ate] felahl RAL Hl5d Aol AW
ma Ae Az (selection bias)ol 23 Z#HL M=
9t} Kneebone &% #3o] Skl 25 TLE 32%
o] 3z} & uhZo)] amobarbital® FARE F AAIE o
thaAtel| A 9ht}elx] 719 (Wada recognition memory)©l
68%0°]/49 BASo|A 1FA| e FAE] HE AoiH
719je] 7Hart felab S7HEAT A Aot B Al
A exure] TLER ¥Hi% who] amobarbital F4t
% grjelAr]de] 68%E W Abe 2Helded, 1%

i
o,
%0,

j.94 _11;1).

fqr o K
g

Ho
o
gh
>

o]

)
Xﬂ

(Ee T L/ TR O S
)
N
®
1o

ox
)
&)

A

ox fr X
o M

i
rJ

iy
ot
e,

JE

le,

40

F& T WMS dol& 7199 718443t A|213)7do]
catga, AQe Wt gtk o 18 27 84
oA APl d#HA EPD BAE Korean Cal-
ifornia Verbal Learning Test(K-CVLT)Z ZAt= e
o, WMSe =7 343 Ad ol Hug F sie
short delay free recall® long delay free recalle] 4%
A RN $£F 15802 ZvIAR, Ade FEd
154, $¢% 15802 dslrt Ik A4 71993341
271847 A AFALe 28 BF|M ABE e AU
1o Mg A E e, ol 7198 e 25 £ 3
7h=| At

Trenerry 5% Wilo] gl 59 12 M +&
A MRIY $-Z3lnkel A2an} 2ule] 2ol ($-53fute]
nyl - Fzgnle] £3))7} 23S E54EAE F AoH 7]
ol=de] Wsle}l o] gtk Euslgien. Ojemanndt
Dodrill&? #& S5HEA

o o

olX

S we IXNE F FEF
gzl o $EEAL, 7
% 25499 A o= FHIA
1 92 259 AAE Y #o] Yok Busiitt £
2= dA%S A APEFEE FE F /198N A
= & Z250] J1dAA FA%E
AAVSE, AT, % & 1RL] WMSE A9 139
A= Aol yeEo] HF 22%7} TAAL FAHL
2 f9a o (p<0.05), T
108 M s HE 11.4%7)F A8 e, p=0.065= %]
Hog 9% gl =Zdx Bt B A7 WMSS
2% T 1dout AR 4GRS V19E A Al
2 2599 AAEAE BAA &t o
A BEAA 4948 2AE EPo) ST Fepd
A7t o 248 238 £ F ol 719¥gel [ F
o E AYS BEd 1 F F433F AL p=0.059,
p=0.0632.2 ool A sigsirt. Novelly 52"
52 T Az Z | aFA Vgl A #
Fe19 3, Awad £ A7 Hesrte] AR =S 2
22 g Fixte] 2do] ¥ A §8 BAFI
Ojemann® Dodrille] Aol #5 EFFIAAES
uro gatoA SRS E FE F oI 4
Aol e, B dfdAE 48t TLE &l
A WAIE 4% F A2 7190} 3 28133 o @
AaAs ddch ole HISANTER(HE) FFHE

2 M

{l

2| 9%,

J Korean Epilep Soc,/ Volume 4,/ June, 2000



< A9E AT 98] AFellA] ST TLE 328 o ¥

o] TAALE froldtAl e kAN jut2 Bol AF A centiled FIUL

Foll dold 719o] o FolAle AFE B & ded] | Yol doz A=A
dinkE ol AAlsh Z1dHAaTt &  sivke 7129 s AlEE.

Aztel Frlete], P A 9] AASR] ks B S

€ 232 e F 71 SR Ao] & F S T4

AT} whea 7 ae) g

Dodrille& WMS<E AMg-3tg e Ur
g3t A|ZbE 7)g¥EE o o
o A3y Ve Aoz A7k

M ST TLE SN slaldagalsh A7

71wt &
%9 percentile®t A3HABAE

dAE 7 7%
AEE SFGEAEE AT of neigord Hor A4 Y
ot ohE oz A7 7199 H7keTt R Ojemann
A= RCFTE A}

el

& o 3lojA

50 O %

HAslel fo)gt AT A E Ko
o] A3, Fute] A F4E & F /198 Aot @
VeAdo]l wthe 7]1Ee ved AzkE g o]
e kRS o AA
F 71989 &2 NE F
¥o = T B ;X 7 7

g7 o drl gad Ao w gudn
TG -
231, 183 dold s1gRigl 3 A3 g
HEout, A4(raw score)

B ABEAT 19, WAIS) 93 wiA3E parital

OINg - 558 - 29% 9

correlation coefficint #4olx & A#AAE Holx &
& ABBRAZ ok Bo)E FET B o] per-
oz ZEshe gyl ofz &8t

Fo2 3 percentile?] EF

o goFshi, £ AFe AAZ SR dute] AARAT} £4

‘l]OLO

s

oz 1R 243 54
AAFRIE, T3,
M 4895g

01_0_.94
PR

_.;H}\}ogo;]

divtel AAMY - 5 F 719

c=EASY 20009 99 1092
< AAEHE 2000 119 259

REFERENCES

1) Weiser HG. Selective amygdalo-hippocam-
pectomy for temporal lobe epilepsy. Epilep-
sia 1988;29 Suppl 2:5100-13.

2) Rausch R, Crandall PH. Psychological status
related to surgical control of temporal lobe
seizures. Epilepsia 1982:23:191-202.

3) Novelly RA, Augustine EA, Nattson RH,
et al. Selective memory impairment and im-
pairment in temporal lobectomy for epilepsy.
Ann Neurol 1984:15(1): 64-7.

4) Hermann BP, Connell B, Barr WB, Wyler
AR. The utility of the Warrington recognition
memory test for temporal lobe epilepsy:

Pre- and postoperative results. J Epilepsy
1995:8:139-45.

5) Katz A, Awad IA, Kong AK, et al. Extent
of resection in temporal lobectomy for ep-
ilepsy. II. Memory changes and neurological
complications. Epilepsia 1989:30(6): 763-71.

6) Baxendale SA. The role of hippocampus in
recognition memory. Neuropsychologia 1997,
35(5):591-8.

7) Milner B. Psychological aspects of focal ep-
ilepsy and its neurosurgical management.
Neurology 1975:8:299-322.

8) Trenerry MR, Westerveld M, Meador KJ.
MRI hippocampal volume and neuropsychol-
ogy in epilepsy surgery. Magn Reson Imaging

J Korean Epilep Soc,”Volume 4,/ June, 2000

1995.13(8): 1125-32.

9) Ojemann GA, Dodrill CB. Verbal memory

deficits after left temporal lobectomy for ep-
ilepsy. Mechanism and intraoperative pred-
iction. J Neurosurg 1985:62(1):101-7.

10) Awad IA, Katz A, Hahn JF, Kong AK, Ahl

J, Luders H. Extent of resection in temporal
lobectomy for epilepsy. I Interobserver analysis
and correlation with seizure outcome. Ep-
ilepsia 1989;30(6): 756-62.

11) Kneebone AC, Chelune GJ, Dinner DS, Nau-

gle RI, Awad IA. Intracarotid amobarbital
procedure as a predictor of material-spec-
ific memory change after anterior temporal
lobectomy. Epilepsia 1995;36(9): 857-65.

41





