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Abstract

Background and Objective: Electroconvulsive therapy (ECT) is one of the most common methods in
treatment of different types of psychological disorder. The effectiveness of this therapy has a direct
relation with the duration of convulsion. This study was conducted to assess the effect of lidocaine on
duration of seizure and hemodynamic alterations in electroconvulsive therapy.

Materials and Methods: This clinical trial study was conducted on 72 ASA-I, II patients with psychotic
disorders in Hajar Medical Center in Shahrekord, Iran during 2010. The patients randomly divided into
intervention and control group. The interventional group was received 1.5 mg/kg lidocaine and controls
were received normal saline. For induction of anesthesia, all patients were received Sodium Thiopental
(2mg/kg), Succinylcholine (1mg/kg) and Atropine (0.5mg) Propofol and Succinylcholine during 72
sessions of ECT. Duration of objective convulsion and hemodynamic alterations including blood pressure
and heart rate were recorded (before, immediately and 3, 5 minutes after ECT). Data were analyzed using
SPSS-11.5 and t-test.

Results: Systolic and diastolic blood pressures and heart rate in 3™ minutes in interventional group
following electroconvulsive therapy were 143.38+16 mmHg, 79.86+6.7 mmHg, 91.949.9 mmHg,
respectively and in controls were 128.88+13.04 mmHg, 87.63+5.79 mmHg and 102.86+13 mmHg,
respectively. These difference were significant (P<0.05). The above-mentioned indices for 5™ minutes in
intervention and controls were as follow: systolic (113.47+9.97 mmHg, 122.36+13 mmHg), diastolic
(73.47+4.27 mmHg, 77.63+6.26 mmHg) heart rate (84.414+4.6 in minute, 93.19+£12.53 in minute). These
differences in above indices were significant (P<0.05).

Conclusion: This study showed that lidocaine administration during electroconvulsive therapy increase
the duration of convulsion and reduces heart rate and blood pressure.

Keywords: Electroconvulsive therapy, Lidocaine, Convulsion, Blood pressure, Heart rate

* Corresponding Author: Noorian C (MSc), E-mail: cobranori@yahoo.com
Y g

Received 1 August 2011 Revised 16 June 2012 Accepted 16 June 2012

This paper should be cited as: Abedinzadeh M, Noorian K, Mozafari S. [Effect of lidocaine on duration of seizure
and hemodynamic alterations in electroconvulsive therapy]. J Gorgan Uni Med Sci. 2013; 15(1):1-5. [Article in
Persian]



V7 (FD (o 55 ) Y osbesd 1 0D 093 1 VAT Jlan | o5 (S posle o185 ol aloma

ol Sgod Ol yudl 9 gl Do Job p (S 39 (il 9 5!
SIS & gy w1 o Ol ylow

LR . Y . \ . 5
Sl 1580 578 ¢ FUb g S8 ¢ 0305 e Lojueme 557
e S VS el Sn r}uﬂ&-ﬁ’}s"duu‘jdjb}g Kl ¢ gyl 05,8 oo =Y S gt Sy rﬂa@/:“_,i_,ﬁ 05,5 sbakwl =)

oS>

Z

S sl p s OF Floys ol ([Kibsilyy SN Oloys Jgo sl slobs 51 (S0 (Sloss Spds iUt DA 9 dige
3l 8ty g Floss Sag iU 51 56 il 55 (s SN Pl Oien il Sl 456 YO ks 4y fild g0 il
Sl ek g gt ks sk 5iss G P s shite 4y andllas pf ol g by OF Cilate Kool st Comady e
A plomil Gl ys Sy U Comi O loy Sl 500

g S Gl YN ghyls Vot (5,0 VY 5 05 £0) slinapé law VY 555 b b3S cplt (owdp 993
AR b o 5,5 g omla Ol o (K3 50ils, oo 5 Shisg Gloys Sadg il Cotio (K5l wascis Jawyi 45 ASA I, 1T
kS i (5NN 058 53 4y Fola bty Ooleny < i 5 O 4555 (6 S eIl 5 (5 pa ST by 035 Juog I g A ploxi
P32 05,5 Olylony iz gad Sl (G sy Sy g0 4 1/O MY/KG Oljn b3 S 9k o sty G b 4hd> 53 ((hIke) Syl 0 5 O Loy
ot Lt g 1 Oy oy ot 3 o s L (6 ki g Sy el Sl sl 09 5 (55015 pomom Olot Olses 45 (Laig 1)
2 055k osbs Sloys Spds iU plowl ey 0 5 1 25 55 okid e3lizl | MG/KG 5l 55 JoiS s 5 +/0 mg s sl Y mg/kg
Sl oS aadls b oy g0 o 0k alb Dlae SLSLE gy ,8 Olej Sl gedd ks Jsb s o Sl Ol yloy 2
ik Jolow 5 4y s Al s g s t gLl slagpoT 5 SPSS-11.5 waﬂ’fjﬂ ealizull Laosls .l 4ewloe

AP< /200 )) A n ASUYATEVRY Laigyls 05,8 53 5 45l FAVVENN/PY alslite 03,8 55 gt ke b nSile B
eV YAMAENYT £ g 0 g gia o VEVYALNY/ N i iy pgus 4ids 55 Ladgyls 5 als ke (glao s 8 () grums O 55,25 ks
2 Aads yo dmads U1/9129/4Y L5 Ol b Sl 5 0 g o o AV/IRO/VE 5 0 o o VA/ATZVYV Y Jgialis O 45 Li8 o g
O35l i oy iy 4ddd 5o Lyl 5 4l le lros 5 o izan (P<0/10) W3 5 i 4dds 45 asds 1 Y/AT£IY/07
YW/WLVYYT g 0 gmam oo oo VIVEVEE/YY Jgiwlis O 45 Lid o g o oo VYY/YALNY/ 0N g 00 oo doo VVY/EVES/AY ) gtenenn
L(P<0/00) 54 425 45 axd YV YOV 5 4dds o ands AL/EN£E/T0 8 Ol jud SIdad 5 0 42 yia cheo

Ot 5 e ks 533 5 oo e Ol iul 3] s 1/0 Mg/KG Ol 5o 0 5l 5] 3 g 457 315 QLS anlllan ol 2 (S 5 Aol
s o ShalS ], gL

O lid o i Ol pd ¢ s S ¢ Sleys Spds iKUN T 0319 Al

cobranori@yahoo.com S 2l oy 0L, 5 (55 1 Jg s ok 85 ¥
YYFIVAY e ¢ AYAV-YYYOPTA J‘:.L‘gJ».ﬁ sl ﬁ};&&uu}d)u—'g 0 ISCiaes S g ;5’:")1 r"l.ﬁ a@.ﬁihaw) JIA}}J @."@yam;)@.ﬂ P-4
QPIYY : Bl b «AVFIYY & ol Dlol (A+10/) + & Hlis Jgos

Trbe 555l s 3 5 Oly Ldd Sl sley Obays 3 ECT Ao
(el sla s )T Jae SSTU s 55050 e 4 Js 6(F) s g (electroconvulsive therapy: ECT) Lo, &S 5 iy S
50550 S Unys 35 5 La KauSls 5 Shae Sl slaley 5 de Sl slacoban gl Olass 53l sl s, S Y
s ) ool (L Sl Cd pde €00l LS S RGO I 7N IS 5 PSS N N P IR O W R g |
53V Ll Sl s (S slas g SRalS Gl e e el G 46 Gl 53 (551 0l Ol 4 ien
S SN S o JoLS ECT A(F) 5,5 iy Cs gas ECT ol VAY Jlo 5050 53 (Y 5)) 55 0 584 615 5L Slayo

DU Y Olxie



IR 92

03 F0) sline o Sl VY (555 555 gwss (b o le3TLE (o)
S50 ST L Sl OV gyl dlaY o —Fr (5,a YV
oS iy S Csetie SCijils ) ameiie Lw g S ASA L I
0238 s e Ol ey (Sijls) i 5oty Sl
s bl AR L

5 Sy e ol G S Ayl 3 50 adlllan )
25 5 ks 5 Jloweslgr Okl Sleys (milg Sl
=S aliuls) adllas 53 0S5 (6l OUT Olal e 5 Ol)les |
S S e s aallas ol SLeMbl ioean At At SET
IRCTY V10V YAVYNY ol U Ot JU sla LT,

(o B slabay a5 Jold anlllas 1z g 5 slas
YN 3 g 5 den 3l 50 O3 e 5 g a0 5 (5)LS 5
gl Cawle 5 LI Ll 50 S OL S

La g ls O ame abilw i oy ol (glaine ) leDb
Azl el Olle oy 5 Sl gl Gag e 5 b
35 g 1508 Sl 53 la gl candllan 05 S 4 guss (51
by DMl 03 8 )5 slen 4 (g panaSie b s
Bl bl b ,as g5l Cj_;j‘dui\k)}_;)‘._gak
36 raST AL 03,8 oy 5l ey s S 5 (58 05100
(35 5 z33) ($obai Hsba Olilay as 5 05 5L S S o310
NERE gree

S 5 5 5 S 4iEs 53 (i) Ul o5 8 0oy
3 503 8L 53 (S s oy e 4 V/0 mE/kE O e 4

05,5 5 g Oles Oljn 4 (L 503) 33 035 Ollay
5 a3 3L s b Jle !

¥ me/kg o Jly 55 51 ODle 4ed 53 (5 s SWI (51
Olles & oslial Y mE/Kg ) ST JuenS g 5 0/0 MG s 5T
WUF I8 1 e L Ay deo 3 Ve O3Sy Sule b
o8s LECT ¢ylay 0k 1551 Olirabl 5 e s 3155
iK1 528 C5 L (THYMATRON TM DGX) &S 48 5 2SI
Spgm an ds3 A=V e (65,00 Ol L S 5l Loy
Ohlas (olod (63 s 5 S JolS Ly b plonil b5
plomil S dn 0 5 ¥ Golos 53 Lds ks do s Vo O3S L
5 GES o INl Olyles Las 5 Oy sLas osbs Slays &S sy S
54 s )en by Oliley mits e Jgb s &5
(b ms) (I Sldalin elal 635 pbI o 551
Quw@ﬁzouj;t@uQ,w}b.ugg,é,_fa;w
dloes LSBT JalS 4adls b Sy p3 0 als SMle

oy S 59y o5 o ot Saoliz g 5w 5 s n Job 2 509 w90 51/ T

i S SLET (6 655 o g e o S50l
b)Y Do w0l i Clad s ol S S S o Ll
s> &G Sl he b asl dor Sl el &S IST b e
(F50) 354 0

Sloss 3101 530S ond Jale & it JST Oloj ke
S slom! pikis ECT iy slin gadinnsly (A 5Y) Csl ECT
sl Jalgo (Ve 59) ol 3BYD ok s il 0 51 el
s Ol (o 40 Ol 55 (0 457 45 i e i Olej Dk 595
ols g L;u,)u,@_;;A;uMT‘amgt;TL;;J;um,J&n
Y511 5 505 0L

D ECT iy plSin (Dl (o 5 (50 (g S
Sl (658, S50 5 Sl Sledews JialS ) L
6355 n o3l Olyley opl 55 b sgw W1 gl &S Slag,ls
L;ug,),;&ﬁ;\i&iﬂ;A;u.ﬂTu:i\J-;H{,,u)bc;:;wu;t
Q\J_?U\,,u,_;@ECT)'\G;zL;G;:;Q,uumtfwéj-gﬂ
sl 5oL o b s (V) alS o iy ol Sl
Stdllae )3 LBl @il =i Dds (5 eS F1 4T 55 eolinl
wbls Gy idu i 5wt Jl Sn st b amslin 53 Usbprs
v),eg;ﬂgéugﬁ&);C@)gﬁwdt;m;.(\ﬁw)@l
S 055 5L 213l 5 (63,856 o o g0 0 b A lie s
5 0ad Vb o el S a1 .(10) 33 5 e
5 Osline mls 4 a5 LLOVE) 558 Ol (651805 Cpieas
L, b 5l s (VPP S5 Slllas ailee A8
S| 53 3o e 5 b 11 e ol (85 5
Olaj il Col il a8 o g5l Sl eslinal 1A €558 o0 Ol ys
C_uaku\v_{g&;y;\.;ﬁ“t?@e;ﬁ@x
o3lizal 1)l LB 0 ) 5 SCaliy 50 DY | ECT Jlisw,
el 5 30 8 (5, K slee ol 54T ogls

H,;d@\&z,ﬂm&u,)b;J-?&::Lf,,\:s&,)b
jL:J)4.{M\)ﬁwdtlf&lf)@.@b)moT&éy;\
DUT 51 o oS Jsho J515 05 o O30 355 5 33kems |
Iy 355 adsl J>1 0 534S CWl ONS oo pans g5l ol S
0Lt glss 5 ol SVl o (28 o S bl
2505 5 s DAL G ) D) po 4 ey Jorl 0 53 5 a0
Sl o 05013505 553 6 5 OA) 358 a0y s il Sl 5o
OT 4 a8 A dal 5 (5)lge SLr0s, 55 5 (SS o slad b
e P (s SIS (U Al (e O g 3
ey sbte 4 asdlas 11 L(Yr 919) Conl ol odalie Of S
Sl gon Dok g S Dok Usb sy 5 5 )
A el Sloys &S g s 2SI i O slay

(FO (2 93 (2) Y oylowd / VD 2,93 / VYAY Jloa [ 5,5 (S5 pole alRuils sale dlxe



Y | ol )Sad g 8315 cpvle Lo oo 5

Ploss Spdg i Gl day 4dds 0 5 1 fd oS Db Slad 5 K ginls 5 S g 55 ) LS alio ) gt
LJJJ’:JA.L;’.M a‘;;‘;.:).:

Shrs il 5 il

ECT j/ dss 42350 ECT | e 4ids ¥ ECT j| |3 27
PIP/EV24/4Y VEE/PALIS/ ) % Q4/0AZA/A) (o0 oo, on) K tomn 35,125 s
VIVEVAE/ VY # VA/AS L8V FANVOO/VY (o302 o ko) K gzlys g5, 25 ;—/’Z m; e
AF/FYL¥/80 1/4124/4Y * V4/8) L0/ g3 s i Ol b sluss

VYY/ELNN/ o) VYA/AAEN Y/ ¥ A/ FY£4/14 (o2 oo o) S g O 45,125
VW/EYLF/ Y * AV/EY:0/V4 * FE/OYLE/FN (o2 oo ko) S gtnls O ,LE5 odle Jbo
K144 V/Or * O YASEIN o8 5 VA/F)LE/FY s> 45 i b b slues

P<e/ee¥ # (P<e/enn) ¢ Sloys Sedy Sl ECT

:L?%\(V)@Lﬁ)gwt“:,mﬁbc;_xQ.ud,bc_wl
330y oy opl Sl andlas ol 55 3 s 5l eslizal LS
Bl y oo DU & B g S

01, 5 Chiang 5 (Y4) ol, L  Karpyak lallas s
Olg Lo Il 03 57 55 0 (5157 5d Sl oslial dmy et (Y4)
¢SS ECT U Sde 0387 Vb sl 55 )
Olej Jsb Jsbss  O,LKes s Homayoun aallas 53 .25 S
YY) sls ‘_,:.atft)c;.‘w

3Ll sl 5,5 5o (Slallle I Lol laassly
Jybysp 45 osls 0Lss BCT plowil (sl (o5 4 03 I b5
OT leys Sl SIVECT I (50 mits Sk 28 o8 e
oled e sl 1) (6t el san DS 5 A
> 51T ol,LSes 5 Takafumi aallas ;5 .(YY5)Y=10)
eals rals i o5 L;,)tggw\)c;xomdjbdﬁﬁ,ﬁ
a_xjtla.a)g.gj_,;;)l,\;t_,u\j\f:son\s;uc;_xol)_:s o
e i (Sl Ol eas Jlz o5 (YF) 01, 5 Ingram
5 Sl 51 as e 5 (Y0) 0, Len 5 Tan aalllas 55055 S
S 5 b Rl Bl ol Sl il s Jsb 2 s 0
AE s n e

05,5 4 o S 5 oS 2L )3 05,8 Sl addllas s
Slaasl 51 g Hls) 55 1 (6 e s Sde I gb Ll
435 b ECT i day Ol ylew 6SCalts s ot Sl i andllan ol Ko
YL Laglsg adstla 055 53 2 53 45 (555b 435 oty
(YV5Y9) (3 Slallan s b 4l )30 ECT I 43 5 5lis
S o el Ml ECT plowil 457 55k 4 23,03 Collas
S b &S o 0T Cdlaze 5 45611210 Do 4 ST Lanl
S Ol slas 5l 5 0 (55l OT w535 5 oo
(YVoYP) Cl

e s (L gsls 5 adstle (glaoy S s L acalllas o

5 e )y S gy 5 S gt 05558 5 a5 Dl oS

(FO (2 93 (2) Y oslowd / 1D 2,93 / VYAY Jloa [ 5,5 (Sl pole alRuils sale dlxe

a0 5a5T 5 SPSS-11.5 (65T i3l 5l eslizally Laesls
kg)bu_zmcla_w.uuug}:l,;)qﬁwbt)&&.mté)bT
s b S haiys /00 5l zaS

sl

505 o3 YD 535 Il ¥ AT Ohjles o 2 SSLa
A>3 0 Lo 33 VV/O

055 5Lt Ol e 0o ka3 51 cadstle 51 f3 05,5 53 o
Gl ne bl sl LB Ol sl 5 szl 5 (gt
LSS Jgdar) i odaline

G A pg aids )3 Leigls 5 adst e 05,8 aslia s
sog ma A VPENAENS/ Y st 05 )Lt Ol s
VAAFES IV Jsals O3 5Uid o g o Juo \YAMENY/F
b 0L, SIA g 0 s e ks AV/EFED/VA 505 e s
340 ads 53 axds VP Y/APENY/ 0§ 5 aiss 55 axds 41/4VE4/QY
aads 5o Lasgyls 9 adslde a)ﬁw&)sw.(f’é/'b)
J:.adl:.a\“'/fV:l:‘\/‘W‘QMQ_,s)uéQ\ﬁ:i: gTA::J:A.iv?L;;T
Sl § 5 L5 o s e A VYV/FPENY/N 5op o
S 50 o o VW/PVES/YF 505 e Juo VW/FVEF/YY
4T/ VALV Y/OF 5 aads 5o asxds AF/FVEF/P0 C BB OL 5
cé_i._.lwo_,s)uéA.Mi\.z.am)_,.aajjf):.(f’<~/~b),\&‘;mxs
oy 4E53 oy 5 4iES A ¢ 15 (LB 0L S 5 oS smels 055 )l
ol D5l ¢ it at O a3 T 5l oalinal Ly o sSTas) )
(S5 gd) (P< /40Dl Ol (gl sne

3 SEFAWEN Y dlstlte o5 8 53 m2is Se Job (Sl
(P /000 )) s e aBYA/AFES/AN L g,ls 05 S o

o

05,5 03 i Sa Usb (ke 57 51 0L adlllae oyl il
e el Lad g 13 05,8 51 i 6)ls ime ) sbas als ke
Ly asbde BYD oo oeiss Sode Jsb alstlde 03 5 Olyles  ooles
0 58 5 oSl OT 51 (STl Cllas 1 457 L S 4y s



23 553 o=l SOl e 1At as o 2l ST 1, 0 g 5L 28
5 ga oslizal Sleys ¢S sy S

é'é}ﬁjﬁﬁ

53 sl ol (5 i | o (3l b0l ol i !
J;ﬁ_&&ﬁc_’l&a&ubj‘&ﬁ@)))@w&ﬁ)
Sy p e o ils chash p e Sislas Sl dbws ot o
S p e OS5l s 133 8 o ()| Sl 5.5 45
el e bl Slse Ko s e Dlley (S5l
ezl S Glasens 655 505 (55 anlllas

References

1. Rasmussen KG, Sampson SM, Rummans TA. Electroconvulsive
therapy and newer modalities for the treatment of medication-
refractory mental illness. Mayo Clin Proc. 2002 Jun;77(6):552-6.

2. Potter WZ, Rudorfer MV. Electroconvulsive therapy--a modern
medical procedure. N Engl J Med. 1993 Mar;328(12):882-3.

3. Rasmussen KG. Clinical applications of recent research on
electroconvulsive therapy. Bull Menninger Clin. 2003;67(1):18-31.

4. Fink M. Optimizing ECT. Encephale. 1994 May-Jun;20(3):297-
302.

5. Selvin BL. Electroconvulsive therapy--1987. Anesthesiology.
1987 Sep;67(3):367-85.

6. Ronald D. Miller textbook of anesthesia. 9™ New York:
Elsevier Churchill Livingstone. 2000; pp:2263-4.

7. Lalla FR, Milroy T. The current status of seizure duration in the
practice of electroconvulsive therapy. Can J Psychiatry. 1996
Jun;41(5):299-304.

8. Sackeim HA, Prudic J, Devanand DP, Kiersky JE, Fitzsimons L,
Moody BJ, et al. Effects of stimulus intensity and electrode
placement on the efficacy and cognitive effects of
electroconvulsive therapy. N Engl J Med. 1993 Mar;328(12):839-
46.

9. Zaidi NA, Khan FA. Comparison of thiopentone sodium and
propofol for electro convulsive therapy (ECT). J Pak Med Assoc.
2000 Feb; 50(2):60-3.

10. Dubovsky SL. Electroconvulsive therapy. In: Kaplan HI,
Sadock JB. Comprehensive textbook of psychiatry. 6. Baltimore:
Williams & Wilkins. 1995; pp:2129-40.

11. Swartz CM. Anesthesia for ECT. Convuls Ther.
1993;9(4):301-16.

12. Fink M. Prolonged Seizures. Convuls Ther. 1993;9(2):87-89.

13. Malsch E, Gratz I, Mani S, Backup C, Levy S, Allen E.
Efficacy of electroconvulsive therapy after propofol and
methohexital anesthesia. Convuls Ther. 1994 Sep;10(3):212-9.

14. Fear CF, Littlejohns CS, Rouse E, McQuail P. Propofol
anaesthesia in electroconvulsive therapy. Reduced seizure duration
may not be relevant. Br J Psychiatry. 1994 Oct;165(4):506-9.

15. Boey WK, Lai FO. Comparison of propofol and thiopentone as
anaesthetic agents for electroconvulsive therapy. Anaesthesia.
1990 Aug;45(8):623-8.

16. Trzepacz PT, Weniger FC, Greenhouse J. Etomidate anesthesia
increases seizure duration during ECT. A retrospective study. Gen

oy 59y o5 o ot Saoliz gl 5w 5 s a Job 2 509 w93 51/ &

09,8 35 5 I 3 gm s Gols gme (LT DO 5 ¥ 565 o
28 5 8 5 a8 Canl OT o g 1 3l OLis 2alS alst ke
033 G230 BCT &S5 bamss alo jo 51 o Jlay (2 5 05555
):ﬁwdt;ij:;ng’xstfﬁ)b&k)é\ﬁijLla.a)b.g;m\
o2 5 05l 3V (iis Ole 531 o (5 s W

(YA 25 S ECT oty (o s S s Sl

& 5 4om
Qlﬂgygjuﬁﬁds\sowubw\@u

Ol 5 s SIS 5 33,8 o i3 Oloj 2l 31 o V/0 megkg

Hosp Psychiatry. 1993 Mar;15(2):115-20.

17. Conca A, Germann R, Konig P. Etomidate vs. thiopentone in
electroconvulsive therapy. An interdisciplinary challenge for
anesthesiology ~and  psychiatry. Pharmacopsychiatry. 2003
May;36(3):94-7.

18. Strichartz GA, Berde CB. Local Aneastesia. In: Miller RD.
Millers Aneastesia. Philadelphila: Cheurchill Livingstone. 2005;
pp:573-600.

19. Karpyak VM, Rasmussen KG, Hammill SC, Mrazek DA.
Changes in heart rate variability in response to treatment with
electroconvulsive therapy. J ECT. 2004 Jun;20(2):81-8.

20. Chiang Y'Y, Tseng KF, Lih YW, Tsai TC, Liu CT, Leung HK.
Lidocaine-induced CNS toxicity--a case report. Acta Anaesthesiol
Sin. 1996 Dec;34(4):243-6.

21. Homayoun H, Khavandgar S, Dehpour AR. The involvement
of endogenous opioids and nitricoxidergic pathway in the
anticonvulsant effects of foot-shock stress in mice. Epilepsy Res.
2002 Apr;49(2):131-42.

22. Harti A, Hmamouchi B, Idali H, Barrou L. Anesthesia for
electroconvulsive therapy: propofol versus thiopental. Encephale.
2001 May-Jun;27(3):217-21.

23. Takafumi K, Hitoshi M, Takeshi M, Akiyoshi H. [The seizure
duration after electroconvulsive therapy is shorten by the dosage of
propofol injection, compared with that of thiopental sodium
injection, as inductive anesthetic agents]. Journal of Japan Society
for Clinical Anesthesia. 2002; 22(6): 217-22. [Article in Japanese]

24. Ingram A, Schweitzer I, Ng CH, Saling MM, Savage G. A
comparison of propofol and thiopentone use in electroconvulsive
therapy: cognitive and efficacy effects. J ECT. 2007 Sep;
23(3):158-62.

25. Tan HL, Lee CY. Comparison between the effects of propofol
and etomidate on motor and electroencephalogram seizure duration
during electroconvulsive therapy. Anaesth Intensive Care. 2009
Sep; 37(5):807-14.

26. McCall WV. Asystole in electroconvulsive therapy: Report of
four cases. J Clin Psychiatry. 1996 May;57(5):199-203.

27. Rice EH, Sombrotto LB, Markowitz JC, Leon AC.
Cardiovascular morbidity in high-risk patients during ECT. Am J
Psychiatry. 1994 Nov;151(11):1637-41.

28. Yaraghi A, Soltani H, Hashemi S, Razavi M, Barakatin M,
Solimani B. [A comparative study on the effects of thiopental and
ketamine, in patients under electroconvulsive therapy]. J
Shahrekord Univ Med Sci. 2009; 10(4):8-15. [Article in Persian]

(FO (2 3 2) Y o)lowd / 1D 095 / VYAY Jlog / 55 (Siojy pols slRuil> ol dlomo



