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Effects of Tailored Anterior Temporal Lobectomy on Intelligence and
Memory Function in Patients with Mesial Temporal Lobe Epilepsy
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Background : There exist considerable debates concerning about the effects of epilepsy surgery on cognitive func-
tion. To evaluate the effects of tailored anterior temporal lobectomy with amygdal ohippocampectomy (ATLAH) on
intelligence and memory, we compared the pre- and post-operative cognitive function in patients with mesial temporal
lobe epilepsy (MTLE). Methods : Thirty six patients who received unilateral tailored ATLAH from 1993 to 1997 and
had been seizure-free for at least two years postoperatively were selected. Mean age at the time of surgery was 26.8
years and mean period of postoperative follow-up was 47 months. The change of cognitive function was assessed pre-
and post-operatively using Korean Wechsler Adult Intelligence Scale (K-WAIS) and Rey memory test. We also
assessed the correlation between the extent of hippocampal and lateral temporal cortical resection and cognitive changes
respectively. Results: In total patients (N=36), there was statistically significant improvement in performance 1Q (PIQ,
p<0.05), full scale 1Q (FIQ, p<0.05), and auditory verbal learning test (AVLT). In the right temporal [obectomy group
(N=16), improvement in PIQ, FIQ, and AVLT reached to statistical significance (p<0.05). In the left temporal |obecto-
my group (N=20), improvement in PIQ was significant (p<0.05). In terms of the size of resection, there were tendencies
that the cognitive function is more improved in patients with larger hippocampal resection (>2 cm) and in patients with
smaller temporal cortical resection (4 cm). Conclusions : Patients became seizure free after tailored ATLAH may have
improvement in performance 1Q and full scale IQ. Right side resection, larger hippocampal resection, and smaller later-
a temporal resection show better postoperative cognitive function.
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OO0 000 O0d(verbal 1Q: VIQU 00O OO(perfor-
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O0000O. 000 OO OooobO oooo O ddinforma-
tion), 00O OO0 (digit span), 00 0O0O (vocabulary),
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PIQ(p=0.001)0 83.360 0 88.830 0 0OO0 OOO0O
O.CFTO OO0 000 OO0O. AVLTO 00 1(p=
0.006)0 5.060 0 6.5300, 00 2(p=0.011)0 6.820
0 8.0300, 00 3(p=0.004)] 7.940 0 9.090, OO0
000(@E=0.015000 6.7600 8.0600 OOO0O OO
ooo.

00 000000 OO0 O PIQ(=0.026)0 84.100
0 89.750 0000 0DOOOOO, CFTO AVLTO O
00000 000.

00 O000O0O0 OO0 O PIQ(p=0.006)0 82.440
0 87.690, FIQ(p=0.011)0 82.4400 86.750 O
000 00000.CFTO 00 000 000 0000
AVLTO OO 1(p=0.019)0 4.8600 7.070, OO
2(p=0.021)0 6.9300 8.570, 00 3(p=0.006)0
7.8600 9.790, 00 4(p=0.016)0 9.360 0 11.00
00, 000000 OO0@=0.006)0 7.6400 9.640
0000 00000 (Table 1).

0000 CFTO AVLTOOO GLMO repeated
analysis] 0000 00 000O00. 00 00000
CFTO 00 0 000 000 0000 AVLTDO 00 O
0000 (p=0.003) 00O0O0O. 00 000000 CFT
0 AVLTO 00O OO0 0000 OO0 0000
AVLTO 00 0 0000(@=0.001) 00O000.

2. 0000 0000b0 obobooo oo

00 00000 2em 000 OO0 OO 2cm OO
0 OO0 OO0 O 0000 Wilcoxon Signed Ranks

Testd OOODOO.

OO0 00000 2cmUI00 00 OMN=13)000 OO
00 PIQO 80.7600 88.540 0O0O0OO ODOOOO
(p=0.010). 2cm OO0O0O OO0 OOMN=23) 00O OO
PIQ(p=0.023)0 84.830 0 89.0000, FIQ(p-0.022)01
84.9100 88.570, AVLT OO 1(p=0.047)0 5.050
0 6.480, 00O 2(p=0.013)0 7.0500 8.650, OO
3(P=0.011)0 8.1400 9.570 OOODOOO AVLTO
O00000@E0.052)0 7.2400 8.650 OO0 OO
O 000 00O (Table 2).
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00 PIQ(E-0.018)0 80.620 O 86.080, FIQ(p=0.021)
0O 80.7700 85.380, AVLTO OO 2(p=0.034)C
6.730 0 8.780, OO 3(p=0.011)0 7.820 0 10.000
0, 00 4(p0.0050 89100 10.670, DODOOOO
(p0.015)0 7.2700 9.150 00 OO0 OO0 OOO.

0000 CFTO AVLTOOO GLMO repeated ana-
lysisO 0000 OO 0O00OO0O0O.QO00 oOooo 2
cn 000 00 ON=13) OO0 CFTO AVLTO OO0
000 000 2cm 0000 OO0 ON=23)000

Table 1. Pre- and post-operative cognitive function according to the site of operation in patients with mesial temporal |obe epielpsy

Site of op Left side (N=20) Right side (N=16) Total (N=36)

Test Preop Postop Preop Postop Preop Postop
K-WAIS

verbal 1Q 85.35£15.47 85.85+£18.00 84.38+14.61 87.06+£14.88 84.92+14.88 86.39£16.47
performance |Q  84.10+16.84 89.75+17.56* 82.44+15.82 87.69+£15.70* 83.36£16.18 88.83+16.55*
full scalelQ 83.40+£15.75 86.50+£17.40 82.44+15.50 86.75+15.36* 82.97+15.42 86.61+16.30*
CFT*

copy 32.30£2.79 31.58+3.13 31.53+3.98 30.72+3.86 31.96+£3.34 31.19+£3.45
immediaterecall  17.93+6.95 18.02+6.19 13.47+7.99 12.6+6.75 16.01+7.64 15.70+6.90
delayed recall 17.48+7.16 18.48+6.62 14.20+6.94 14.03+6.46 16.07+7.15 16.57+6.83
AVLTS

trial | 5.20+1.85 6.15+1.69 4.86x1.17 7.07+2.89* 5.06£1.59 6.53+2.27*
trial 11 6.75+2.22 7.65+£1.93 6.93+2.23 8.57+2.56* 6.82+2.19 8.03+2.22*
trial [ 8.00+£1.81 8.60+2.06 7.86+2.54 9.79+£2.26* 7.94+2.10 9.09+2.19*
trial 1V 8.85+2.70 9.05+2.28 9.36£2.71 11.00+2.75* 9.06+2.67 9.85+2.63
trial V 9.70+£2.77 10.00+2.43 10.71+2.64 11.36+2.34 10.12+2.73 10.56+2.45
delayed recall 6.15+3.63 6.95+3.24 7.64+3.08 9.64+3.52* 6.76+3.45 8.06+£3.57*
recognition test 11.95+2.48 12.20+2.21 13.00+2.48 13.79+1.63 12.38+2.49 12.85+2.12

* : Values get significant change(p<0.05) by Wilcoxon Signed Rankstest in K-WAIS after operation
Values get significant change(P<0.05) by GLM testin CFT and AVLT after operation

(Values indicate mean+SD)
T : K-WAIS: Korean Wechsler Adult Intelligence Scale
: CFT:complex figure test
§: AVLT: auditory verbal learning test
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Table 2. Pre- and post-operative cognitive function according to the size of the hippocampal resection in patients with mesial tempo-
ral lobe epielpsy

Size of resection £2 cm (N=13) >2 cm (N=23)

Test Preop Postop Preop Postop
K-WAIS

verbal 1Q 81.62+15.64 81.54+£17.34 86.78+14.45 89.13+£15.67
performance 1Q 80.76+£14.18 88.54+£13.99* 84.83+17.34 89.00+18.14*
full scalelQ 79.54+15.28 83.15+£16.16 84.91+15.50 88.57+16.40*
CFT*

copy 32.27+2.59 31.08+3.25 31.78+£3.74 31.26+3.62
immediate recall 16.23+6.73 16.69+6.96 15.89+8.27 15.43+6.97
delayed recall 16.84+6.49 17.77+7.08 15.61+7.63 15.52+6.79
AVLTS

trial | 5.08+1.66 6.69+2.50 5.05+£1.60 6.48+2.27*
trial 11 6.46+£2.33 7.15+1.86 7.05£2.13 8.65+2.44*
trial 111 7.62+1.50 8.46+£2.40 8.14+2.41 9.57+2.37*
trial 1V 8.62+2.33 8.85+£2.48 9.33+2.89 10.57+2.69
trial V 9.85+£2.76 10.23+2.71 10.29+2.76 10.78+2.52
delayed recall 6.00+£3.11 7.15+3.80 7.24+3.63 8.65+£3.56
recognition test 12.00+2.31 12.00+2.42 12.62+2.64 13.17+2.19

* : Values get significant change(p<0.05) by Wilcoxon Signed Ranks test in K-WAI S after operation
Values get significant change(P<0.05) by GLM test in CFT and AVLT after operation

(Values indicate meantSD)
T: K-WAIS: Korean Wechsler Adult Intelligence Scale
1 : CFT:complex figure test
§: AVLT: auditory verbal learning test

AVLTO 0000(p=0.007) ODOOOO. 00 OOOO
o0 CFTO AVLTO OO0 OOO DOOO OooO oo
OO0 AVLTO OO 0O 0O0OOO(@=0.001) OODOODO.
goobob bobooo ob oooo 0o oog ooa og
0 oooo ob oobbo 2ecm ogonb oo 00
OO0 0O AVLTO OO0O0O(p=0.003) OOOODO.

3.00 00000 ocoououoooog

0o oo 4cm U000 DOD OO 4cecm 00
O O0ODO OO O OOO00O Wilcoxon Signed Ranks
TestD ODOOOO.

00 00000 4cm 000 00 OMN=22)U0OO O
O OO PIQ(p=0.027)0 82.0000 87.180,
FIQ(p=0.015)0 81.0900 85.3600, AVLTO OO
1(p=0.013)0 4.860 0 5.950, 0O 3(p=0.011)0
7.2900 85000 OOOO UOOOO 4cm 000
00 O(N=14)000 OO0 00 PIQ(p=0,003)0 85.50
00 91.4300, AVLTO OO 2(p=0.048)0 7.380
0 9.0000 ODO0OO(Table 3).

OO0 000000 4cm 000 OO ON=1500 O
O O PIQ(p=0.003)0 85.0000 90.870, AVLTO
00 2(=0.048)0 6.5300 7.5300 0OOOO OOO
OO0 4cm 0000 OO0 OWN5)000 AVLTO OO
1(p=0.044)0 00O 00 0000 oUODOOO.

00 000000 4ecm 000 OO OWN-NHOO O
O 00 VIQ(p=0.041)0 76.5700 80.710,
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FIQ(p=0.028)0 74.5700 79.290, AVLTO OO
3(p=0.042)0 6.8300 9.170, OO 4(p=0.042)0
8.8300 10.670 00O 00O 00O 4cm 0000
00 ON=9)000 00 00 PIQ(p=0.012)0 87.780
0 94.220, AVLTO 00O0000(@P=0.017)0 8.750
0 11.0000 000 000 00O.

0000 CFTO AVLT 000 GLMO repeated analy-
sisD 0000 00 00000.00 00000 4cmO0
0 00 0ON=22)000 AVLTD 000 (p=0.013) 000
000 4cm 0000 00 O(\N=14)000 000 000
000.00 000000 O 00 CFTO AVLTD 000
000 000.00 000000 4cm 000 00 OO0
AVLTD 0000 0000 000 (@E=0.060) 4 cm 000
0000000 ALTD 0000 @E=0.015) 00000.

4. 00 0000 OO OOOOUOObO OO O bOobo
o oo

00 oooo oo 2700 OO0 OO OO O OO0
00 o0o ooo oog.

Wilcoxon Signed Ranks testll OO OO OO0 O
000 00 O PIQ(p=0.008), FIQ(p=0.012), AVLTO
00 1(p=0.010), 00O 2(p=0.020), OO 3(p=0.007),
0D0000@=0.027)0 0000 0D0OOO.

000d 2 cm OO0 OO O(N=10)O OO O
PIQ(p=0.035), CFTO recognition test(p=0.045),
AVLTO 00O 1(p=0.034)0 0000 ODOO0OOO 2 cm
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Table 3. Pre- and post-operative cognitive function according to the size of the temporal cortical resection in patients with mesial
temporal lobe epilepsy

Size of resection £4 cm (N=22) >4 cm (N=14)

Test Preop Postop Preop Postop
K-WAIS

verbal 1Q 83.05+£15.63 85.50+£18.00 87.86£13.65 87.79+£14.27
performance 1Q 82.00+£18.94 87.18+19.86* 85.50+10.84 91.43+£9.41*
full scalelQ 81.09+16.96 85.36+18.78* 85.93£12.67 88.57+11.76
CFT*

copy 31.50+£3.77 31.09+3.92 32.68+2.49 31.36+£2.67
immediate recall 16.00+8.29 16.15+7.33 16.04+6.71 15.46+6.38
delayed recall 16.45+7.82 16.00+7.77 15.50+6.25 16.86+5.43
AVLTS

trial | 4.86x1.62 5.95+1.84* 5.38+1.56 7.50+£2.74
trial 11 6.48+2.06 7.55+1.95 7.38+2.36 9.00+2.69*
trial 111 7.29£1.93 8.50+2.26* 9.00+£2.00 10.21+2.33
trial 1V 8.24+2.53 9.32+2.68 10.38+2.43 10.93+2.56
trial V 9.43+2.66 9.86+2.46 11.23+2.55 11.71+2.40
delayed recall 5.76+£3.55 6.86+£3.54 8.38+£2.66 10.07+3.05
recognition test 11.48+2.69 11.91+2.37 13.85+1.14 14.07+£1.49

* : Values get significant change(p<0.05) by Wilcoxon Signed Ranks test in K-WAI S after operation

Values get significant change(P<0.05) by GLM test in CFT and AVLT after operation

(Values indicate mean+SD)
T: K-WAIS: Korean Wechsler Adult Intelligence Scale
1 : CFT:complex figure test
§: AVLT: auditory verbal learning test

OO0 OO0 OWN=17)0 AVLTO OO0 2(p=0.045), O
O 3(p=0.017)0 OO0 OO0 OO0OO.

00 0000 4cm 000 OO OMN=19)000O
VIQ(p=0.035), PIQ(p=0.044), FIQ(p=0.010), AVLT
O 00 1(p=0.013), 2(p=0.032), 3(p=0.026)C0 O
000000000 4cm 0000 OO0 ON=B)ODO
O 000 PIQP=0.028)0 DOOOO.

0000 CFTO AVLTO OO GLMO repeated analy-
sish 0000 00 000do0O. CFTO OO0 0do ogd
OO0 0O0O0. AVLTO 00O 000(@=0.005), OO OOO
(p=0.003), OO0 2cm OO0 OO O(@E=0.023), OO
Ood0D4cmiO0O0 00 O0@.014H00 00000 O
ooooo.

00000 00 0000 000 00 Ooooo od
ooooo.

g U

oo oo oob 00 b ooobbboo b0 ooo
goo ooobO 000 ooo bob ooo oo o
0.** 0000000000 0000000 0000
U000 oooooooobobbboboboooo
0o o0ob0 000 oo oo oo. o0 ooo oo o
ub ooobbo ooo 0 0o oooo bbb bo
U oobO obob ob oo bbobo bbb 00 0o0d
oo oobooobD Oo00o oooob boooo bo
Oos®22 00 000 000 000 000 000 O

120

OO0 oooo?2000 00D ObobOoobob?00 OOO
O oobo bbb bbogo?00 0b 000 o oo.o
oooboogo oo boboo 00 O ooobo booo
U obobobdoobooo bboo oo booo
oo oo bob.ooob MTLEOO O OD O DO
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WAIS 00000 000 oobobo oo boooo
oot 00 o0o0 oobbb ob o000 oo ooo
oo bb. 00 oobbo ob ooob bbb ooo
00000 D00 OO0 0000 oo0oooo oo.2*0
U0 ood oo 0 WAISD OO0 ooooo og o
0 000 0oooo.»®* 0 00000 000 000
ob 000 obbb Oooo ooboo oobboo o
0 DO00O0ODO0 0000000 OooOO0O0d((Table 1).
uoo ooboboo oob bob0o ooo bbb 0o
oog oobbO Oob o000 booo ooob oo
.0 oot bbooo bbb oooob oog od
U ooooob ob oobob 0ob 0o bboo oo
0 oog bbb Oooo bboo oo ob ob od
godg oobob.oob boooo bo oooo o od
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0000000 OO0 000 0o0O0ood gooog e
000 Rey UOUOODODOO AVLTO OO0 ODOOO O
000 CFTO 00000000 Dooog AvLTO O
god, CFTO 00000 000 Oobo oboo ooo
O00d. 0 00ob0o 0o oboo oo ooooo AVLT
ogod 0ob 000 OO0 00 oobo obdg oo o
000 0b0 o000 oboob oo bbb o ooa
0 0O0dbO OOobO Ooooo.obo boooo ooa
ool 00 bbb Oobo boob obo od
000 0b0o ooo oo oo oboob oo odg
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000 000 O0bo boobo obo ooo oooo
0dooood.t0oo oo ooo ooo oo oo
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0 000 000 000 0000 0000000 oo
0000000000 ooooooo oooo.
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0000 00b0oo0 bob bobo oo obo oa
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000 0000 OO OO0 ODOooodo D Od(supe-
rior colliculus)0 0 O 0000 OO0O* 0 OO0 OO
000000 0oboo.00 oo oo odg
0 00 0000 obo ooo booboooo oooa
000 0000 000 000 D00 oopfo0ooo
00 0 0oodobo0do boob obo oo booo
00000000000 00 o0b oooo oo o
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