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Arrhythmias Induced by the Traction of Extraocular Muscles
under Sevoflurane Anesthesia

Ki Young Lee, M.D.,, Jin Soo Kim, M.D., Yang-Sik Shin, M.D., Hee Jung Kim, M.D.,
Sang Gun Han, M.D. and Jong Bok Lee*, M.D.

Department of Anesthesiology and Ophthalmology™
Yonser University College of Medicine, Seoul, Korea

One hundred and three patients with strabismus who were undergoing extraocular muscle
surgery were studied to compare the incidence of arrhythmia following the traction of ex-
traocular muscles under halothane and sevoflurane anesthesia. Fifty four patients were anes-
thetized with O,-halothane(halothane group) and forty nine patients with O;-sevoflurane
(sevoflurane group). The incidences of arrhythmia were 74.1% and 71.4% in halothane and
sevoflurane group, respectively. There was no significant change of blood pressure in either
group when arrhythmia occurred. The incidence of arrhythmias in female patients of the
sevoflurane group was higher than that in male patients, while not in the halothane group.
In the sevoflurane group, the incidence of arrhythmia followed by the traction of medial
rectus muscle was significantly higher than that of lateral rectus muscle. In conclusion,
there was no significant difference in the incidence of arrhythmia following the traction of
extraocular muscles between halothane and sevoflurane anesthesia, and sinus bradycardia
was the most common arrhythmia with either anesthetic.
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N =2

AF/FEA A E AFEAY T durE L
ste A4 A wA7E doluh M, B Ee
AFAAANE 2qE £ Aok olAE AT ¥}
o] BANEE 30-87%9 oY Huzt Adedb,
ol /g8l nlAAXA, obH PHT AE, ob4
Ao FF, AW¥ = /7, 7o FH 4 7
ol zpole 711, Apt $2& halothane #¢
ol sho]] AIARAGEE WS FAdA 67.9%9]
A AEAL $ENTEE BadRn, o F B3I
WIS 2FASGE W 3 Dol Mg ¥AsC
3 3¢t} Matarasso¥= FAviHet A E
Hmate] FAetHe F$ o ¥4 H=s Eoxn
oo, do] AdFE o A FHHo| LA
s Az A FARt o HANEs 2da F
foh &H, A oA GwE FHY LA
HlEel 2Ho ¥ Eus doy 9o 2FA
o nlAel FFel wE GAFVALY KU
g BIg o =gk B dFe 42 £
EFYvtHA QYA sevofluranem halothaneg A}R-31o
F ulHA ol GAF @Al Wxdl zel7t Y
2§ gotEn E¥ AIHE Ay FHA o
€ FAHYo {FENIEE YotH R et

g o

ol F oA HAGH EF [ #iBEe 9
AZ FE& W= SYRE 1UMAAR Y &of 103
3¢ daozsych. E4g FIAHE 2MFe=m
}¥o] 549 o) A= halothane(Halothane®) & 18
31 493} Al+= sevoflurane(Sevoflurane) & o
gk i FRELS w3 AlF o 1AL A
glycopyrrolate 0. 004 mg/kg& 2F @1 FEHd
T34 ¥, 449} thiopental sodium 5mg/kg, suc-
cinylcholine 1mg/kg& Asl2 Fo3to 7]@H 4
& A¥% % O,-halothane & O,-sevoflurane
& 7439 otHE |ASAT ¢ FdorHA
%71% 5= Lamie ®605 ZHA|3le] 1.5MACo.2

#2359 F€ 3 4Y ¥ Au5 & Spacelab®
EKG$ NIBP monitor2 vl A Re 38 7140z
A&Ho g J1FIPYh ol AFE F gz
gty AurFavl ¢HE Ao kol A
57 Adoll 4% g HursrE 7E €Y ¢
71E AvtEFR S, 829 7iE AdssEo
10%0l4 ZtaAl ol& AMHoz HF3ch MY
Ee FANo] dASHAL W Y R HAwFr
& &733n, Jeld 23U FFE 715
o, I ZA AFHe A2 FRE <GoelA
oA 71 &&ach AeES7t 7|@uEsHE 30
%olA 7+A3l™ atropine 0. Olmg/kg& A3 34
2, old st whge] gg& HY FY &£F& o
Al HHE Ro Yo B 44 g4 5E A9
$ dutd datavs meantSDo 2 FA|EPgoeny oF
F74e] BliE+ unpaired t-test& A &35t P<0.05
d o feolg Aom TFEHYch

& o

4¥ ¥X+& halothaneT el A 27} 319, oz
7} 23402 ga7F tdix B3, sevofluraned ol
Ae 927t 239, g7t 26902 vlsgk 2EE
B 48 £X 2 AFL G0 o7t i
I, 7lE £&7) 8 ¥ ol¢kr] ¥k ZEm A
542 G Aolrt gl (Table 1).

Halothane*-& 543 % 409 ol A sevoflurane &
4993 357 RAyPYo| LA, TN
4 741% R 714% 2 FE K% Holrt
gidrh =g e W FguW SANEE R,
halothane® o Al Y =A}7} 73.9% A A7 74.2% 2 A
d e #98 Aol7t YAR sevofluraned A X =
Y27} 65.2% A7 76.9% 2 oAzte] A wAW
=7t EUTHP<0.05). 4F AN A A7t 54
B 3 38HAAM A7t 499 F 37He A F-HPo
YA, 42 704% R 755%=2 FAHY Gy
ol #9¢ ol gIATH(Table 2).

BAygdozes ¥4 AH(sinus bradycardia) 3 <
24 &% (unctional rhythm)e] Yelst+=d] haloth-
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aneFolMe FAMHo| 63, A2 &F 1349
Vel 3, sevofluraneZ ol A& A Aol 474],
44 &%0l 74 YElYT YF BFAM FAMY
o] 713 B Wxzg BExtHTable 3). MY &
BAmo] dojt& w halothaneZ oA 22.1%,
sevoflurane ol Al = 24.1% 9] Autgs+ Za7t 9

Table 1. Demographic Data

Group
Halothane Sevoflurane
(n=54) (n=49)

Sex(M/F, No.) 31/23 23/26
Age(years) 65+ 34 54+ 3.2
Weight (kg) 24.21+12.0 20.6+ 9.6
Systolic BP(mmHg) 107.6+12.4 107.6+11.7
Diastolic BP(mmHg) 64.0+10.0 61.9+£10.9
HR (beats/min) 116.2+£16.6 119.3£15.5
BP:blood pressure
HR :heart rate

The data except sex ratio were expressed as
mean £ SD.

Table 2. Incidence of Arrhythmias

Group

Sevoflurane
(n=49)

F Total

Halothane
(n=54)

M F Total M

Arrhythmia
(No. of patients) 23 17 40 15 20 35
Incidence( %) 74.2 739 74.1 65.2 769 714

M:male, F:female.

Table 3. Kinds of Arrhythmia

Group
Halothane Sevoflurane
(n=76) (n=54)
Junctional rhythm 13 7
Sinus bradycardia 63 47

3, halothane@ o] M+ 64, sevoflurnaed ol A+
9ol M atropineo] ¥ Uch(Table 4). EH A
o ¥ 2ol doldd W ¥ EFAA FF
7] ¥ oley] ¥y, HE FHLGE ZEXA ¥
& & WHs glUck(Table 5). 71& AwEFolA
30% ol4 HAE 1548 Az F#%H7] H<h
olghr] ¥ HA FTHL UA ZIE A Hs E
¥ 87t gl Ach(Table 6).

Halothane@ell A ztzte] et AJez I
BAde] Wixs UE o] 58.8%, o] 67.2%

Table 4. Reduction of Heart Rate induced by the
Traction of EOM, and Incidence of Atro-
pine Administration

Group
Halothane Sevoflurane
(n=76) (n=54)
Reduction of HR 25.3+24.6(22.1%*) 28.8418.9(24.1%)
Atropine
administration 6 9

(No of cases)

HR:heart rate, bpm:beats per minutes

Reduction of heart rate were expressed as mean+t
SD.

*9% values( ) were expressed as percentage of re-
duction of heart rate, compared to the baseline
values.

Atropine administration was indicated when the
heart rate decreased 30% or more, compared to
the baseline values.

Table 5. Changes of Blood Pressures Following
Onset of Arrhythmia(FOA) with Hal-
othane and Sevoflurane Anesthesia

Halothane(n=76) Sevoflurane(n=>54)

Baseline/FOA Basling/FOA

Heart rate114.1+18.0/ 87.7118.4* 1195+16.6/ 91.8+13.8*
Systolic BP 109.3+12.5/106.7+12.8 109.3+11.6/110.0+14.6

Diastolic BP 65.1+10.9/ 64.0+108 64.3+11.7/ 66.9£10.7

Mean BP 79.84105/ 77.8+11.1 78.7410.]1/ 81.2411.1

HR :heart rate,beats/min.

BP:blood pressure,mmHg

All the data were expressed as meanz+SD.
*P <0.05 compared to the baseline value

Group
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2 F Z80de fA% zel7t gidley, 1 WY
Z&EHY HEZE 8 ZKEY ASHAFI HA
AR g & + ACHFig 1). Sevoflurane
Tl A ZAzte] b2 Adez AW FAHYY B
B EE WA Zo] 64.9%, FTo] 45.9%= WA
=& AT Z§ FAYE gAN=Esh goUA
E9koH(P<0.05), & Z&EL AFAF7 o

Table 6. Changes of Blood Pressures when Heart
Rates less than 30% from the Baseline
Values with Halothane and Sevoflurane

Anesthesia
Baseline LT30
(n=15)
HR 114.91+18.9 74.0+£15.0
Systolic BP 108.3+ 84 107.24+13.3
Diastolic BP 63.9+ 8.0 63.9+ 9.3
Mean BP 787+ 7.6 78.5+10.0

4, T30:blood pressure when heart rates less than
30% from baseline values

HR :heart rate, beats/min.

BP:blood pressure, mmHg

All the data were expressed as mean=$SD.

*P<0.05 compared to the baseline value
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Fig. 1. Incidence of arrhythmia by the traction of dif-
ferent extraocular muscle in halothane anes-
thesia. There is no difference in the incidence
of arrhythmia by the traction between medial
rectus and lateral rectus muscle. MR: medial
rectus, LR:lateral rectus, SR: superior rec-
tus, IR: inferior rectus, SO: superior oblique,
I0: inferior oblique.

Ad vUF Aol EAH 0§ g &+ dA(Fig
2).

1 .

QtAl A WEALE 1908'd  Aschner?$} Dagnini®ol)
sy 47 =Exxez sieHojH e, Aschner
e DAF ALy A2 disiM FHAY ARE A
24173 2] A1=2)¢] QHAl A (opthalmic nerve)& A ¥
o] Z3(vagal center)2 Folzlni, 44 A=
£ uF AM7A(vagal nerve)@ B8 AFdoz 7t}
I gk A WAbe ARl d%E& Fof A
9, ddxe o4, A2 #&9 A3g dosn?
AAde AYAE deol=d 1972d Smith TP
< 2499 AAg Bnstdn, Kirsh $7& o3t
& 3, 500ef F 1efo) v &2 HAHAZ doldrh
I s

TE AT WA oy g X FgYo] Bol BRI
5ol el I wydl wel ZAd gage] ok
Atropine® AFsles A$ 1 o Ads 0EE
& &=l GAY WAE FAAFE AT
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Fig. 2. Incidence of arrhythmia by the traction of dif-
ferent extraocular muscle in sevoflurane an-
esthesia. In the sevoflurane group, the inci-
dence of arrhythmia by the traction of medial
rectus muscle was significantly higher than
that of lateral rectus muscle. MR : medial rec-
tus, LR:lateral rectus, SR: superior rectus,
IR :inferior rectus, SO: superior oblique, 10:
inferior oblique.
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I ol¥oie owrEHAst g1, Mendellblat 593
Pontinen”¢] @3 ulo] oJ3ld o A& HFY&
#2&l71= Bl Retrobulbar blocke] 74$ R A
o] B8 E& AAeA FaAUvE Bazp YA,
I ER7E BEAYR] B3y O AN stezw ¢
AeiAlg doids Bzl A0 o 9 &
Z AARg BEstd 2Hgo] Yeht ALY
glojoli Al AAHRA $£¢ FEE 8T Yol
AH§-E 71 33, glycopyrrolate§ 3 F3le] o o
ENE BE¢gods Bax Ui 1982'd Mirakur
e YFUAH FEE dWdoz 2F Ev F
Fato] dAF gAL ZAade AE B ded,
PFUY FES AMEEA WS AE 90% BA
A SrA A wEalz @A EL )3, glycopyrrolate® 5 u
g/kg ZFE 3§ 40%9] AN, FFE A
10% 9] #Ato]A <Ay WAyl wAstgoen 1
£%& 75ug/kgo 2 B A o AW AUl F
ok stk ¥ glycopyrrolateg AME¥ A
atropine® Al£% dwc} dWluo] W WA= o] H
o] Atz FHETh ¥ dFddAMe IFRFoe=
glycopyrrolate 4 ug/kg& TFd Ao AAF W
Ale] WAl 8 & halothane## sevoflurane® A A
A 72.8%=2 A, Mirakur $'Wo] B39l vjuyg o
PEFUAH FEE AHEER UL H(0% EGE
o} glycopyrrolate 5ug/kg& 2FT 7 $(40
PIRTHE U & 44 NEE EIH. ol gly-
copyrrolatee] u]M¥ &3 2o]9} Mirakur F'"o]
Mg Z|EXHET 20% o4 duFs Fa=R
Fog Ao v & AFddAMe Z1EANET 10%
oo HutEs ZAE MYoz NFPozy A
2 @xegtan b

1989'd Matarasso®= A ¥hAle] @Ao| =}
#H oy, A, d¥dd e g2etdvn g 3
2 & Y HA ARG P& FriEe
o, 100 #xg HYyes =4 vlHE & 8z
2 41.1%°1 A, AA =l E APR2 JFAF 4.5%
ol 4 tAA whAbz} wAHTin ek EY AF
o] o¥ £& ¢ AY Muo| doigtin Yo,
dateo ozeld o @o| wAPTHR st 2

o] d7d w2 908 e ArRE 26.7 %o, 101
o] FAFE 10%NAH G AL d@PGa 3
gt 2 dFd e vhAgEelY A W x
olg v FAAT, 4o Bg Aolg B
A halothaneZ A M Eaboll A 74.2%, o=}elfA]
739% % f¥ zol& EolA ke, sevofl
uraneZ o A& FA A 65.2%, dzNAM 76.9% =
oatell M BEPde] wA WMt o 24T G
AoA B8 FaidA 704%, gapolA 75.5%7}
gt fold ztojg ¥ 4 gledch. Matarasso®
o} dolA vebd Ao @& AGAY WA B
Hxe] Aol Eaty 471 10Ho2 vF He @
AE Ao s 9] dEd 2 A4 o #ol
Aew, of Be yyoziee Hirt agdd
2 A

HAA whabe] WAL ol HE, vl F AME
okzle] ZFHol wtMdz wEddan sed?,
halothane®] 74 catecholamined] t ¥k sensitivity
& Z71A0#H 2£449E #E¥E 4 UL catechola-
mines] ¥5%8& 7ZAA7]9 halothane wl3jA] 7}%
Mg wgeel F{+= o FE & F (junctional rhyt-
hm) oigti &a{H A’ E=¥ Forrest V& &
v} 3 A (enflurane, isoflurane, fentanyl) & A& &
o} vl A halothaned A Z$ AE A4
BRao] o] WAt 8l th Sevofluranes] 73
S 2o vz B Hus WA BoY 6%
dxo nFpxz 30 HE vtH{EA ALEH A
ST AEgBAA Fod e, F YUY, H
A = MUgE FLAAR UGG B
A7 9] halothaneT oA halothanes.2 1% H 4=
gy Wiz Frlg WAYE £ gloy, A &
HAZko] ootZ ZAQE wW@d Foz wFd ¥
Aol W] Fgele Qb ZAe o AMFY
itz gedd. £3 B dPoAde B9 gy
W= = halothane ©}¥ &lo]A 74.1%, sevoflurane
o} oA 714%2 ¥ FY cHHAE T #o
§ xbol7l PAR(P<0.05), o 24 WIEs Apt
E£20] halothane A4l vl #of AlA] ZHEE W
e 828 ddez ¢ dadl 67.9%9 #AMEA
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o}
g dFdAHe AR fREHdE 4 E
getalk wizdld &7 @, olwrl ¥slh, #HF
FHgte] m% Ao ¥rt gATH(P<0.05). 4w
FF7t 30% ol FAE 15649 BNz FFH
7] @, olgty] d¢h, HE FUYgel T Ao
7} gidedl, ol AR whAlzl bl d%E
e FAYE FEAANIETGE ¢ Bl
A% A7 dedd e F9EAY HdEs
7} 30% oA ZAF H$ atropine® AFIFD2M
HE A MY ot BPHo o] HPF L)
2oz Algdd.

38 Mendelblatt Y& AR WALAl fdE
RAoio g A4l A A3 g (auriculoventricular di-
ssociation), FAAMY, ZH&F(nodal rhythm),
v} Z7)42(premature contraction), THU¥E
Al 2l ek (heart block), # 34 2% (wandering pace-
maker) ol uUelkdtin dgou, £ AT
Adz 7188 EAE dd F4MY d24&F
Tho] vEtxten 1 F FAMYe] 74 @ol vE
%ot

1973d Apt 398 AFEHe ¢29 FFe u
& AT wiare] R Badige d, e
AFee A4 PNEI} 57.2%2 7MY ERHR
341 ol& Mirakur §'V9) Buel dxj¥cl 2
Aol A= halothane vl &lel A W22 & =23
T 7§ 588%, 9ATE& At A$ 67.2%
A BAWol el AFHE Lt wE Id4
Wizo] #9& olsl g0, sevoflurane ©}3s}
qME HAZE AT AL 649%, Ay
A5t A 45.9% M FFHo] et YA
& A A4S 2AY 2ol o gUuch o HF
HE Aol dojutys Hddezs vhA, nRAEE,
ik, G4 jhAL, Zlgd A, o3 S AL S
A (succinylcholine %), AW H#H I olF F&
E F7F A0, of FeoA 7B Aol sucei
nylcholine®] Apgo] 2% Bgae B dFd A )

2 N

AE 4 & d, ol 7@ A@el} succiny-

Icholine Fof Zoll oA <& P& & A+

oA FHE AlHA o]v] vitsHE HAos FH
H7] HEolct. £¥ £ F pulse oximetryZ Z
4302 540, & TA3AE o HI4xFo FF7
#EE 47 gdn, neddFy A9l A F
oldE wE FAINAE FUoLY oz Uy e
g £ e B 470 ey, ¥ AFA
TBEY ZE FAUo] o HY AF G4
ooz B A7 TAYF TE FHNLE G4FY
WALZE 8 aRiel Aoz wedn a8y & o
TFol A Fg Fo QAId dF Y A3 A5
o] &3 ool UUE ¥ oflel HAUse d
g drdlo] YdFEA ¥n WA 2 o9 o
& 28333, 3, A, D E AFE
= 8F7 Ay dEd, B g 828 dde
2 Aldes g3 e atojd wg GAF WAL
o] & V=g Al o] dasdlaelg 2o

4 =B

AAddiatn ottt MRaTI2 PUoM ¢t
Fad %e SMYRH 14A7R Y oz opHR
3 AAYEY EF I si@ste gol 103HE A4
o2 549 halothane, 493 o] sevoflurane®
YuitHE FHE3ho] GAHFEALY NIz ASE 9
A2 FHA wWE FENZE FZAEY o3
& dAoaE ddrh

1) &t &4 F3He] $AWE & haloth-
anen}3 &loj|A 74.1%, sevofluranen}¥ 3jollA] 714%
2N 4 FYutAAEL £AY #¥ s £
@ akel7t glddoh

2) A @& ¥4 Nz g 2 halothanew ol
M g@xbol A 74.2%, ARA 73.9% wA3A
Folg ato]7h gl R, sevofluraneZ ol A= dz}o]
X 65.2%, Ax}odlA] 76.9% LA AAboA @
A HNErt o gt FF AMAA BA gdxld A
70.4%, A=A 75.5% @SS i el {9
T ol 7h gl

3) Halothane@el X WAZ2 A F Add o}
€ RN gANEE R oyt flddew,
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sevofluraneZ ol & W2 ZAUAA 9482 & A<
&AL uiot vlmate] FAHW HAWIEI} 2 oA
Eokth

4) ¥ FACHHARAA HF NAE RAy-e
F3 M Yot

d&H o2 sevofluirane FYvl A 9tz A=
oA o|§ Ry waol halothane FUriHAlg} &
Aol @ Holx ¥hn Tyt Pl o 2olg B
ol Yom FF9 HFHo| gidlenz, 7)&E ¢
& EFYvhAAS ol AT F&4A gurle F
ogte] a FEn At EC}.
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