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Surgery of Intractable Epilepsy with Calcified Mass Lesions
in the Temporal Lobe

Il Man Kim, M.D., Eun Ik Son, M.D., Jung In Bae, M.D.,*
Chang Chull Lee, M.D., Dong Won Kim, M.D.,

Man Bin Yim, M.D., In Hong Kim, M.D.
Department of Neurosurgery and Anesthesiology,* School of Medicine,
Keimyung University, Taegu, Korea

We present 10 patients who underwent temporal lobe surgery for seizure control in our in-
stituition between December, 1992 and October, 1994. Preoperative neuroimaging studies of
all 10 patients showed calcified mass lesions within the temporal lobe. Among them, 5 cases
had mesial temporal calcified mass close to the hippocampus, 3 diffuse mass in the temporal
lobe or multilobes and 2 in the temporal tip. All patients presented with complex partial seizure
and seven had secondary generalization from their seizures. The duration of epileptic scizure
varied between 4 and 23 years (mean 13 year). The patients were refractory to therapeutic lev-
els of anticonvulsant medication. Presurgical evaluations of epilepsy included a detailed clinical
history, multiple scalp/shenoidal EEG, prolonged Video-EEG monitoring, neuroimaging, neu-
ropsychological test, WADA test and invasive study with subdural strip electrodes. Anterior tem-
poral lobectomy with lesionectomy were performed in six cases and anterior temporal lobec-
tomy in four cases using intraoperative electrocorticography (ECoG) and/or functional map-
ping under local or general anesthesia. The extent of resection of amygdala and hippocampus
were determined according to electrocorticographic findings. The verified histopathology of the
calcified lesions revealed 1 oligodendroglioma, 1 mixed glioma, 1 arteriovenous malformation, 1
paragonimiasis, 2 neurocysticercosis, 1 other parasitic granuloma and 3 calcified fibrous nodule.
In four patients, severe hippocampal sclerosis with neuronal cell loss and gliosis were observed.
After a mean postoperative follow-up of 9 months, 9 patents showed a seizure-free outcome
and one patient a signifcant reduction in seizure activity. We conclude from our studies that
temporal lobe surgery for patients refractory to therapeutic levels of long-term anticonvulsant
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medication can result in excellent postoperative seizure-free outcome in the majority of the pa-
tients, and that brain tumors, vascular malformations, and parasitic infections may be con-
sidered as etiologic factors of calcified mass lesions in the temporal lobe of such patients.
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Table 1. Ten surgical cases of intractable temporal lobe epilepsy

Case Age, Sex Seizure - Follow-up period(mo) Outcome(Engel's)
Type Frequency(mo)  Duration(yr)
1 22 M CPS, G 1-2 14 6 Free
2 30 M CPS, G 2-5 14 7 Rare
3 27 M CPS 5-6 13 7 Free
4 36 M CPS, G 2-3 4 6 Free
5 22 M CPS 6~-9 14 14 Free
6 22 F Cps, G 3-4 18 15 Free
7 31 M CPS, G 3-4 23 9 Free
8 22 M CPS, G 1-2 10 10 Free
9 24 F CPS 5-8 8 9 Free
10 32 M CPs, G 1-2 1 6 Free

M : male, F : female, mo : month, yr : years

CPS : complex partial seizure, G : secondary generalization

Table 2. Surgical findings of calcified mass lesions in temporal lobe

Case Side Operation Anesthesia Pathology Hippocampal sclerosis
1 Lt L+ATL+AH Gen Oligodendroglioma -
2 Lt L+ATL+AH P Mixed glioma -
3 Rt L+ATL+AH Gen Arterivenous malformation -
4 Lt L+ATL+AH P Paragonimiasis +
5 Rt L+ATL+AH Cysticercosis +
6 Lt ATL+AH Cysticercosis -
7 Lt ATL+AH P Calcified fibrous nodule +
8 Rt ATL+AH Gen Calcified fibrous nodule -
9 Rt ATL+AH Gen Calcified fibrous nodule +
10 Lt L+ATL+AH L/P Parasitic granuloma -

Lt : left, Rt : right

L : lesionectomy, ATL : anterior temporal lobectomy, AH : amygdalo-hippocampectomy

Gen : general anesthesia, L/P : local anesthesia with propofol
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Fig. 1. Brain CT scan of temporal lobe seizure patients
showing calcified lesions in various location. Upp-
er : Case 4 had a calcified mass close to the hip-
pocampus in the mesial temporal lobe. Middle :
Case 6 had diffuse calcification in the temporal
lobe. Lower : Case 3 had a caicified mass in the
temporal tip.

T 19, ¥enEF 2A02 19 718F BEA e
o] gy&¥ 47t 1AAEd ©1F 19olM HH¢
) ELISA 4P ¥4 88 Btk Urix 33l &
T 433t YA 289 218 BT FE4A A
@ sjotAe) e 248 A A 1095 4289 @
A A7 Axe] FAet 24 R AAW ME F4
% 3 g SvkA] A3E-S £ 4 AATHTable 2).

6. T=¥F &5 13 ¥ 2y

TEF BE HxplA AHTA FA 2 £49 g2
FHFL gdon £F 744 wate 23 93 7|
Hx 671904 Ho) 1570974 B )it 9
# U5 dAWH o2 JAUA T8 A A
I o|F 9gjolA ZHA o] giglo 1dE dX &
Z4E BvHTable 1).

h
v~

a

T2 ARE 28 AE U9 A2 F2 FEAY
o AFd o} A2 = FEHAA E 7 2
X2 AE} Eolv 63 X g0 g 4o o
Ae AP AN AFE 7)7]dl 9 A5} AL
AR A A dd, HR9) Zxd7, AFA o
4 2 AFYRA uj4 FEFr)) HHe A4 7+
A §29] 435E 4HA HreE A58 7 UA
HATHIIE Lo o] R 2HE g A Uiy
Fo| Zd wag FIANYF 9don 53 234 Y
S AAYHH oz Agrhsd A Hypoz ofy)
HSE 497 dREes JAHZY HEALE A%
F HAFRY 2 FREYSO YEAHA g
B APwae 254U F44 T Wy £F T
o2 Yehyn®® MRI9] 243 A EFREwt g
219 troll A FEHY 344 WA BAE s gl
E ¥4e 428 /A= 397 Bk YamamotoS®
3 Fe) B 5V FFF U 714N A3e F
3 YEe 7d 259 2 BRE HTH R Fedt
of 2hA dzbo] AAHAY A3 FoleE F2 EH
£ R3ug v gl

T o)A A3 HEe AL &Y 2 AFF
ANAY B Z71d €93 24 559 daAe] de
A 2P AN HAE JHAE HAZY | Kol

- 1348 -



A8 Holx= Aoz AAA A3 Sturge-
Weber 2% ¢°] tiE3Ho|t}. CT #YGAldl nlAlg 4
3 AL B 5 glon o TR oA Mg
BEXE 4A & F dx A Zgo] grP. & A
A CT4 A3ls #He] Y+ #intE ¥ S5
Ul 93 Aol MY B GgoZE FFYE Ul
BR9 Hws Aognt ¥l vwA 21 APy
& 4ol M Fog dx FskE dEstdn detae
2 7 #x9] 30~60%14 BHIAAHS CT 242
2 £ AP o]FA dirlE H5e|HRl vy
H% T T4H 95 A7 Ho|1 4~12% ARE
a4 3 HE g Yepdria o),

E5 M B F e AFAJ WF &5 4
3159 MRI A@¥oWmMoo Y= 25 ud -
W2 Abo] §d Aol Zta, T2 ZE G/l siohe
99 FAH NS e ¥F S7H £ duiA 27]
o Bl AY 729} AF 2 52 344 5549 8y
5% B $ 9t 3] MRI= ok n|A|E da 713 o
o Al o} F-gal?. Iy A 5179 3204 5

A Bz} EA oA 72.4%0A sutAle] $Zo] &
Aoz st B Azl A¢ Wizzgies
Ao 2 Ay 43 EFAA T2 22 g4bl
T Aol 2AE FEst Egor o &
FEF AN A3 AAbde 2] 23
AA ST}, olsh ol HAMMSHA 224 wate] Y2l
o2 F3ig Wit s 244 Y A4S 4
A HAE AR F& ABE Hshe oy} o)
tH®. Falconers'"2 A&F4 AA&S AT 1004
% 471%0 1 vk 435E R8s Jacksons !
< ut #9 T2 A7) ZEY F7171 Y 3% A
HelzAsty duidszos AT STk
MR sutAlo] 958 22T vt A ST o8 e
U 254 WS 7145 AHAQ A7 A2 #jatet
AABAEL] F77 BREG? B dFgME 2F
qeflol A A2L7|FHAL L SotA] 22 HAVE AR 8
b Assg 2 F AT AAEY Bz
A AP H3s AaAd 24 39 A el &
ok 139 A9 Wl g 238 zitko] of
HAE A5 AU vk AsEo] dhsted BaP0
Mgl ol ot Aub o2 W) 274 dut 29|
AAMES Pt 742 Fafo] ol2 399} 25 W

o

oY e e R
<
hac

rlo JIN

2o HAlo| B3 ARAH TS &4 FEx At

HYF APoZ A3 HFo| £3] Holg Ao
A9 71, AAY EF, HFAF L WS 5
A olF BAsIE v4 AN/ Y Ay AT
E3A 3 gAejA BAFE? B oMz 25
R HE# 2948 AL W7o glof ¥ad
Aot FAlo HAFY HA AAE AAHAY. ol T
el Wwel eJ3ld 22949 AOVM(angiograpically
occult vascular malformation)% 23%4A 27] &
d SAoE 1A do] g HAAAReZ: F&
ZA#E Bt @t

SelueelA A AAE dodle Ay g F
4 Aoy, YT, HvFF 2 AFFF T o
E HE e gl HARY M35 A4S UEY. & F
Ve AAL FAZ 33 CTA 718 S99 A3zt 3
He B 599 HAAY sparganosisE B1 3
I ZF2L 974 HnlEFel BN 68%7} A
33 HE g 1o Y & AFME 439 )
A% 94 A8 2E 7AYol JAHE dS0] AL
o Hdu|3Fe 3¢ ¥F3 H35de) ELISA At
7t 5 R FEXRY ENE PolrEed Tde] Ha
praziquantel® 25 AX F3 F& AHE B9}
29 gl vls 794 Bavt JuiFes B A
< et sse A9 3o Aol 11485 F
g Aol g Ao 4ZdEn).

DI TN U U FToH YEe 2R
iz g@zie] F2F U AR H® HF5%e) 37%
dx HAHF FE TFHE THY T UL 80| FY
o A F4A A4E 15% Bk HFSFAME 75
T ARAEE, 3E7I12F 2 AT SNA &3] A
£ St 33 F TI0FE 3E7131F, ASA
BRALF L FHET Zo] due 4RE 3= A ¢
of 4333 B 5 o) Mol ol oA w
oM EFH 2& FARE = T He3 A3
£ A9 & Qqd®. £ AN g aEy ¢
A7 aEo) 247} 12Q}. Frieds™? 6539 A3
T 7R @A 13 B8R FEdA 3 fY 71T
ol 7 158 A== vl Aen di AFAH AFR
ZolAtt olE2 &F 73 239 T4 49 9o
il B4AT AAE B UF EFQ AA A=
9_}.&‘__ % ﬂ]’&o} a_‘e 3\]2_; iﬂa’ﬁt}z)n)lz)lﬁlg)ﬁ).

- 1349 -



2% HHAEE 7hA HE gl FeolM WA A
Aewsls 24T sloy ¥ F99 312 92 92
AAEE A APk A= Ut} Bergers?s =
e £5%& T4 WS 7H 4y 712 @RellA
Fe%5 H¥EG HAHECH)Y 7153 HA=H
(functional brain mapping)& olgate] w¥l At
A QA A f2 HAE YRS FARY Bge
Foll A &% 2HFo] 24HE L 22 BYT) o5
& YAa F99 7)5AHoR F83% 299 7154 ¥
=3¢ £F HBPAL 9 f-88ie 2 R 92
o] Az 71Fo] H1 53 Hliid kA HHo] og
G2 @M= ECoGol WHeA "asittn 7zs)
AP o] WP waw gk oz NAE
e HEYNA A 23] Hst 258 AR
A TS| 5919 22 H e} HEE FH95he
F8 Azt g gtk Fishs"'# Awads'e &
T F4H Y g /1 A8 e dd $838 ¥
g AAaM AZFFEE FAY AASE &% 42
Z4 g371 ¥4 $33vkn 8149rt. Drake”s} Fish
e HFubA A3ES O T4 YA F olF
¥ (dual pathology)®] &4 7154& A& A}
FAx 723 ¥Hg sh Bl 7+ BANEEE
yie 9, H¥ e AEAE F W9 st A%
Zoll F99ckn B3 S,

TET HA%E 35 o|¢Al, 7 A R 22 3FF
ol &j3te] W3lE7|o HFHQ 75 HA %3} ¥
Ast AAE st #xbe 44 e 2o gt
gon old A% HZo A7)E AWl propofold
AR S Eo® A21EL YiEo R wol
A0 AFE ol BA Has HuF AA L A
Avt AP A4 H9E L3 2599 EA4 3
A% 2A%Y AZTARAEE st olo] A= -3}
29e ¥ ARl Ys g AS HE - sutd AA
£ @th B dPdAE 104 BF H4E $23 ¢
& AZSY A4 HE- e HAEL AAg
oo} 7153 HmoM HFIr}t BF £AHE AL &
s,

AREL £F YT ONE ol4E FARAS A BF
9ol AztolA 7+ wrabe] LA L2 A0S B
= 33 7]to] tha FolM AL A3 gie] 8
ST Ao Az ¥ $HFT L YA AHE7)E

4 5dg uglon 747 P59 A4 AL B 4
AT, olPNN AREL 2T A BN 43
3 93g HolE A% WHio] 9 JI7 5 A5
B el 99 HAZ AZEo), £F HnAng
ARG 71Eo 2] ol YU 23 T &5
4 AAER drte BEAS YEFG Bejel g
HAE YAS e AGFTY £F 02 249 u0 &
H4Q Zole Ar BT,

& g

£ AAEL 1992 12976 1994 109744 A
A Ad e T2 ARdSa FAdad A
A g Zea WL BT EER 2 55
Hdlol 4213 T HHS YD 10818 £F HAE
3t ¥ A9 o]4F ol FA UAE A3
o £ £F gedA A THo] AT
1M 2AHE 2 2942 ZFasen, ok2g 4
B3 ywie] 9 2goe HEV] AT, EF UA
uF, 49 7Y, AFIF HdrEE 4 718 1A
% A So1F 55 BEAUL 4494 ¥ =247
AL A3 SR ST AT olguel 22E
s QU

References

1) Awad IA, Rosenfield ], Ahl ], et al : Intractable ep-
ilepsy and structural lesions of the brain : mapping,
resection strateiges, and seizure outcome. Epilepsia
32 : 179-186, 1991

2) Berger MS, Ghatan S, Haglund MM, et al : Low-
grade gliomas associated with intractable epilepsy :
seizure outcome utilizing electrocorticogarphy during
tumor resection. J Neurosurg 79 : 62-69, 1993

3) Bronen RA, Cheung G, Charles JT, et al : Imaging
findings in hippocampal sclerosis : correlation ep-
ileptic seizures. AJNR 11 - 93-99, 1990

4) Brooks BS, King DW, Gammal TE, et al : MR im-
aging in patients with intractable complex partial ep-
ileptic seizures. AINR 11 : 93-99, 1990

5) Bae JI, Cheun JK, Chung SW, et al : Brain surgery
for epilepsy under Propofol 1.V. anesthesia. J Korean
Anesth Soc 27 : 824-832, 1994

- 1350 -



6) Chang JW, Kim YS, Chung SS, et al : Presurgical
invasive study in intractable epilepsy. J Korean Neu-
rosurg Soc 23 : 636-646, 1994

7) Choi IS, Huh K, Kim KW : Seizure disorder as-
sociated with focal low density on computed to-
mogarphy. J Korean Neurolo Soc 1 : 5-8, 1993

8) Chung SS, Chang JW, Choi JU, et al : Surgical
management of medically intractable epilepsy. J Kore-
an Neurosurg Soc 23 : 173-183, 1994

9) Drake ], Hoffman HjJ, Kobayashi J, et al : Surgical
management of children with temporal lobe epilepsy
and mass lesions. Neurosurgery 21 : 792-797, 1983

10) Falconer MA, Taylor DC : Surgical treatment of
drug-resistant  epilepsy due to mesial
ssclerosis. Arch Neurol 19 : 353-361, 1968

11) Fish D, Andermann F, Oliver A : Complex partial
seizure and small posterior temporal or extratemporal

temporal

structural lesions : surgical management. Neurology
41 : 1781-1784, 1991

12) Fried I, Kim JH, Spencer DD : Hippocampal pathol-
ogy in patients with intracable seizure and temporal
lobe masses. J Neurosurg 76 . 735-740, 1992

13) Fried I, Kim JH, Spencer DD : Limbic and neo-
cortical gliomas associated with intractable seizures :
a distinct clinicopathologic group. Neurosurgery 34 :
815-824, 1994

14) Jackson GD, Berkovic SF, Tress BM, et al : Hip-
pocampal sclerosis can be reliably detected by mang-
netic resonance imaging. Neurology 40 : 1869-1875,
1990

15) Jung CK, Choi HY, Kim HI, et al : Preliminary
results of epilepsy surgery at Chunbuk National Univ-
ersity Hospital Medical School. J Korean Neurosurg
Soc 28 : 680-635, 1994

16) Kang JK, Lee MC, Hwang YM : The MR! findings
in complex partial seizure disorders. J Kor Neurosurg
Soc 12 : 22-29, 1994

17) Kim OJ, Park SC, Lee BI, et al : Clinical, EEG and
MRI findings in newly refered seizure patients. J Kore-
an Neurosurg Soc 1 - 58

18) Kim Y, Kim JJ, Chun HK, et al: Clinical in-

vestigation of seizure disorder associated with tem-

poral lobe lesions. J Korean Neurosurg Soc 21 :
1102-1109, 1992

19) Kirkpatrick PJ, Honavar M, Janota I, et al : Con-
trol of temporal lobe epilepsy following en bloc resec-
tion of low-grade tumors. J Neurosurg 78 : 19-25,
1993

20) Lee BI: Overview of epilepsy surgery. Journal of
Korean Medical Science 7 - 91-109, 1992

21) Lee SH, Cho BK, Han DH : Clinical features of an-
giographically ocult vascular malformation. The
Seoul Journal of Medicine 32 : 75-82, 1991

22) Levesque MF, Nakasato N, Vinters HV, et al:
Surgical treatment of limbic epilepsy associated with
extrahippocampal lesions : the problem of dual
pathology. J Neurosurg 75 : 364-370, 1991

23) Moon BG, Kim NK, Kim YS, et al : The role of EL-
ISA in prediction of the prognosis after treatment of
neurocysticercosis. J Korean Neurosurg Soc 23 : 149-
159, 1994

24) So EL, Penry JK : Epilepsy in adults. Ann Neurol 9 :
3-16, 1981

25) Son EI Yi SD, Lee SW, et al : Surgery for seizure-
related structural lesions of the brain with in-
traoperative acute recording(ECoG) and functional
mapping. Journal of Korean Medical Science 9 : 409-
413, 1994

26) Suh CK, Yi SD, Park YC : Etiologic analysis of a-
dult onset seizure. J Korean Neurolo Soc 3 : 194-203,
1985

27) Weber JP, Silbergeld DL, Winn RH, et al : Surg-
ical resection of epileptogenic cortex associated with
structural lesions. Neurosurgery Clinics of North Am-
erica 4 : 327436, 1993

28) Yamamoto K, Tanaka T, Fijita T, et al : Intractable
temporal lobe epilepsy with calcified mass in the tem-
poral lobe. The Japanese journal of Psychiatry and
Neurosurgery 47 : 262, 1993

29) Youmans : Neurological surgery. W.B. Saunders
company. Philadelphia, 85-94, 1990

30) Youn SH, Hu C, Pyen JS, et al : Clinical analysis
of cerebral sparganosis. J Kor Neurosurg Soc 23 :
299-304, 1994

- 1351 -



