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Effect of Thiopental Sodium on Hearing Outcomes Following Microvascular Decompression Surgery

Won Ju Kim, M.D.", Jong Hoon Kim, M‘D.l’z, Sun Jun Bai, M.D.l’z, Yoon Chang Lee, M.D.!, and Kyeong Tae Min, M.D.!?
'Department of Anesthesiology and Pain Medicine and *Anesthesia and Pain Research Institute, Yonsei University College of Medicine,

Seoul, Korea

Background: The use of intraoperative brainstem auditory evoked potential (BAEP) has reduced the incidence of sensorineural
hearing loss (SNHL) after microvascular decompression (MVD).

This complication occurs due to direct compressive and/or

stretching injury of the cochlear nerve or to indirect compression of the perineural vasculature during cerebellar retraction. The

aim of this study was to evaluate the effect of thiopental sodium on SNHL after MVD for hemifacial spasm.

Methods:

94 hemifacial spasm patients with normal hearing function preoperatively and who underwent MVD under

intraoperative BAEP monitoring were enrolled in this study. Patients were randomly divided into two groups. 52 patients were

administered placebo (control group) and 42 patients were administered thiopental sodium 5 mg/kg intravenously 5 minutes before

cerebellar retraction (thiopental group).

The effects of thiopental on intraoperative BAEP changes and postoperative hearing

functional outcomes were sought. Incidence and degree of postoperative SNHL were evaluated by pure tone audiometry threshold

analysis.
Results:

Maximal changes in intraoperative BAEP parameters did not differ between the two groups, and neither did the

incidence nor degree of SNHL. In the control group, 4 transient and 4 permanent postoperative SNHL, including 2 deaf patients,
occurred with an overall incidence of 15.4%. In the thiopental group, 2 transient and 1 permanent postoperative SNHL occurred,

with an overall incidence of 7.1%.

Conclusions: Thiopental sodium administered prior to cerebellar retraction might reduce the incidence of postoperative hearing

loss. (Korean J Anesthesiol 2004; 47: 617~ 22)

Key Words: brainstem auditory evoked potentials, microvascular decompression, sensorineural hearing loss, thiopental sodium.
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Table 1. Demographic Data

Control group Thiopental group

(n = 52) (n = 42)
Age (yr) 513 £ 11.6 48.8 + 10.3
Sex (M/F) 7/45 9/33
Site of lesion (Rt/Lt) 23/29 21/21
Duration of lesion (yr) 80 + 6.8 76 £ 6.2
Duration of cerebellar 308 + 12.9 13+ 125

retraction (min)

Values are mean * SD or numbers.
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Table 2. Incidence and Degree of Postoperative Hearing Impair-
ment

Control group Thiopental group

(n = 52) (n = 42)

Type of hearing impairment

Overall 8 (15.4%) 3 (7.1%)

Transient 4 (1.7%) 2 (4.8%)

Permanent 4 (71.7%) 1 2.4%)
Degree of hearing impairment

Mild 4 (1.7%) 2 (4.8%)

Moderate 1 (1.9%) 0

Severe 1 (1.9%) 1 24%)

Deaf 2 (0.7%) 0 (0%)
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Table 3. Maximal Changes of IOBAEP Variables during Operation

Control group Thiopental group

Prolongation of latency

0.1 £02 0.4 + 04*
of wave I (ms)
Prol i f 1
rolongation of latency 12 + 05 13 + 05
of wave V (ms)
Prol ti f
rolongation o 11+05 09 + 07
I-V ILPD (ms)
Decrease of wave

37.1 + 222 46.1 £ 22.3

V amplitude (%)

IOBAEP: intraoperative brain stem auditory evoked potentials, I-
V, ILPD: wave I to V interpeak latency difference, *P < 0.005.
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Fig. 1. Scatter plots of intraoperative brainstem auditory evoked
potential parameters changes and postoperative hearing functional
outcomes. (A) decrease of wave V amplitude versus prolongation
of wave I latency; (B) decrease of wave V amplitude versus
prolongation of wave V latency; (C) decrease of wave V
amplitude versus prolongation of wave I-V interpeak latency
difference. Open and closed circles present normal hearing func-
tion and impaired hearing function postoperatively, respectively,
of control group, and open and closed triangle present normal
hearing function and impaired hearing function postoperatively,
respectively, of thiopental group. There were no statistical
differences between two groups in IOBAEP parameters according
to postoperative hearing outcomes.
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Table 4. Maximal Changes of IOBAEP of the Patients who Showed Postoperative Hearing Impairment

Prolongation of wave latency (ms)

Hearing impairment
Decrease of wave g mp

V amplitude (%)

I v I-v ILPD Type Degree
Control #1 0.76 2.32 1.56 90 T Mild
Control #2 0.02 1.14 1.12 29 T Mild
Control #3 -0.08 1.36 1.44 29 T Mild
Control #4 0.08 0.96 0.88 9 P Deaf
Control #5 0.04 0.10 0.06 80 P Deaf
Control #6 flattening P Severe
Control #7 0.32 0.58 0.26 29 P Moderate
Control #3 0.08 1.04 0.96 32 T Mild
Thiopental #1 0.04 1.56 1.52 63 P Severe
Thiopental #2 0.02 2.40 2.38 70 T Mild
Thiopental #3 -0.12 1.08 1.20 81 T Mild

IOBAEP:
impairment, P: permanent hearing impairment.

IE2? RuAAT 2elE FEoYe) W
% BAEPY| Toz WANIEr} ol 7Hrdsd
7 zlil-,] A8 Z:“?J'E/\] 7L7_} AAA

—_
[
(=]

0% A

2
o
f“b

=)
z 1 of

i
o r
i
ox
ol
_,_.

5o, o
XN

N
N
fAn Mo

N

ox
i o 2
N
N fo
N
N

o)

o oy
X 7

frtl

offl

=

o

BN

D3

rO

[H o

2

20 > o Blooy 1B &l rr
o :
¥ rb
2

o
fins

ol
-

X

%= Teflond} 5
of o Aoz AZATLMY BAEP

Zt 2 (auditory trac)Z FEH =Hzto]| ol2w AAEH
2

P

=
ol
2
ox.

SE Al FFAARE AV HYL P
Sge vpagee Had JEe
e

=] oFol
P ARERES AT sttt ey o
A7l S5 FxEo] ofF $4HsHA He
gotom, AL I 38L& A A7 (cochlear nerve)d]
ok 2R, Al FFFH V GZ7ARA= G4 A
A &4 (inferior colliculus)l] ©]2& A7 F2 ol A
Fidte Ao2 A= Yo

Barbiturate= FEAPAA e F HE4S st
RHoz UelAu o}F dAFRozE= O gyt
stA k'™ ot w3 F o BRI uiEFow
%uﬂé 4030114_1320) L]-]ﬁEU“ Zéxﬂ/\WZl) :LE]
}‘] l‘:] H3 %Z‘LQ_E_ A]’%‘Q—L )~}\
sodiumo] WA EH 7te &

ATZ A, barbiturate?] #4173

2

N oa
T N, ot
e o p

)

L

I‘

. ©]

620

intraoperative brainstem auditory evoked potentials, I-V, ILPD: wave I to V interpeak latency difference, T: transient hearing

Folny) A% AR A% T Aok BTAT 4
#4 F sHE3DANN THOR FHo] AstHgion o
z7ol sl 49T FTH FAAG e NEFI% O

24%)7h AL W ol QA FYAee NEE X
@ Aol A4S JEE Fsl dehdeh aey

ol FAALE Aol7} YA &FsteH o= HHAS
£ w3 B9 S7b 490s] WEolztn A7HAT Thiopen-
tal sodium 5 mgs AN ZAQA 5E Mol ¢ I FH3 HH
Ashel Mol obpy ALe vAA Lok Felol
SEEEC T A ware WA
SEERCERTEE
ol A thiopental sodium

JFstsl=d, o &

[ o
fru
rir
o]
?E
lae]
32
L
ot o
=
o
2
—d
re
o2
o
tllo
[
X
o
e
32
o
o

2 74 T 543 BAE
qdsted AHAA D
"ok o, o] dAtellA
3 Fo d

av)
2 g
ot
Lo

- A LR

rlr mﬁ; k

of
-

thlopental sodlum«] 4 /\] 7] =
7 348 F& Al gAZ
AfFHE I th10penta1°] 01]

A 5% He Fo #

°1—‘

o
/\1_



oy
rio,

Z 9] 491 : Effect of Thiopental on SNHL

=] M| Z (neuronal injury)9} 4173 Al 3 (neural injury)®] <&/
o3t thiopental sodium® &3}= o} HuE ulyl ¢lof of
AR e BEsA Adwstr] Adsith ¥ hE A n|
AEBztE Al BAEPY] ¥ist Al £¥E AU W M
3] Yelr] wjZel A7 A o &4, AR
AFshe @Aabolo] AFdEE Teflond} 22 o] Edd o
g il AAFH Y daxFe Fao A3 A &4 F
tFet Aol ofste] AR &4 opr|d Aom A7
E|2 2, thiopental sodium®] HEA HAEL EAdo] gk =
3 3F4E diste e 2y HAAAFAY Y #

I
FAst o3 dYg AR E

ox

(perineural vascular ischemic
&% i3l = thiopen-
o

Al
573 &2 ¥Mxyt 724Gt a8y o] At
ME Fig. 19 YER wpe} 2ol
FolM HE Asrt JAAD BApe}

A A=

o

FE719 Apole VEUA Esith o] AFE= thiopen-
sodium©] BAEP %A4te] W3}o] th3dl thresholdE =21t}
3 = ¢le Zlolth BAEPY W3 Yo ze Al
&5 A35387] st ZF 3tg o wsle] gk "ok
o] AAE AL, Polo 527" HlwF AAEA AV
By FE77F 04 ms S F(watching), 0.6 ms I
74 A (warning), 1.0 ms °©]’¢ AFZAl YA A (critica) 2 A
At o, ol s F Ao Welr A" 3
S°] ¥ 061 ms®] Aol AT AHES BAEP7) HE
o Zo T=go] 2 & oy T (sensitivity)7} S
E-0] &= (specificity) 7} =2 & Ao T AZdAT T
P GTAR AEANE B 113 FAEY

al

—

o &Ll o R

w
>
m
'

g
5
3
3
=
=R
o
os]
>
es]
=
o
'E
o
N
S
=2
=
poy M oX
T oR ok
Lo O ¥ (R
© oo 3¢ fo ot

g
32
&
o
N
[
o,
oX,
o

W)
2
o
1t
f
-0,

5 gl Aot

I, o] ATNE £% Hol WE BRAA P AA
£ NS Fo] APFe B BASY Yo
FAAY, & Fo FAAG ] U@ Wt FRHos

621

Bl & Aol
e Aol
t ABH oz o]Fol

o
i)

HARY 9 3
o e Bt

o

°
W, o il
o 18 ox

"m_}]_‘rm

[e]
AR

m“’gﬁ: fr
oy
SR T
l;ﬁoﬁ )
H.U_lorﬂf.—oloﬁ,;ﬁ
o g0 T M
;\ﬁ%mlmé’.—goﬂ.
[0 > gy of o
ot
tlo
=
F_ll:
[0}
ko ¢
i~
ftl
>
o>

ot 2
>

L
N
3

BAEPY] ®igl= zolE B F gllom, Ay Aste] A
Mzl Fxof zpole FAZHCE w7k fIAARE thiopen-
Wl it 3RS NES FAA7T A3
sttt wekd F o Be EAE WeE Fo &%, A
7] 8 7o el tig A5 7F B Eolor & Havt 3l
< AoE A74dy.

AT

3t
k
o

=
[

1. Jannetta PJ: The cause of hemifacial spasm: definitive micro-
surgical treatment at the brainstem in 31 patients. Trans Am
Acad Ophthalmol Otolaryngol 1975; 80: 319-22.

2. Auger RG, Piepgras DG, Laws ER Jr: Hemifacial spasm: re-
sults of microvascular decompression of the facial nerve in 54
patients. Mayo Clin Proc 1986; 61: 640-4.

3. Fisher RS, Raudzens P, Nunemacher M: Efficacy of intra-
operative neurophysiological monitoring. J Clin Neurophysiol
1995; 12: 97-102.

4. Radtke RA, Erwin CW, Wilkins RH: Intraoperative brainstem
auditory evoked potentials: significant decrease in postoperative
morbidity. Neurology 1989; 39: 187-91.

5. Acevedo JC, Sindou M, Fischer C, Vial C: Microvascular de-
compression for the treatment of hemifacial spasm. Retrospec-
tive study of a consecutive series of 75 operated patients-elec-
trophysiologic and anatomical surgical analysis. Stereotact Fun-
ct Neurosurg 1997; 68: 260-5.

6. Braun V, Richter HP: Influence of blood supply, thermal and
mechanical traumata on hearing function in an animal model.
Acta Neurochir 1996; 138: 977-82.

7. Hatayama T, Sekiya T, Suzuki S, Iwabuchi T: Effect of com-
pression on the cochlear nerve: a short- and long-term electro-



ERESELER

10.

11.

12.

13.

14.

15.

16.

17.

DAl 47 B A 55 2004

physiological and histological study. Neurol Res 1999; 21:
599-610.

. Sekiya T, Shimamura N, Yagihashi A, Suzuki S: Axonal inju-

ry in auditory nerve observed in reversible latency changes of
brainstem auditory evoked potentials (BAEP) during cerebell-
opontine angle manipulations in rats. Hear Res 2002; 173:
91-9.

. Godin DV, Mitchell MJ, Saunders BA: Studies on the interac-

tion of barbiturates with reactive oxygen radicals: implications
regarding barbiturate protection against cerebral ischaemia. Can
J Anaesth 1982; 29: 203-11.

Hall R, Murdoch J: Brain protection: physiological and pha-
rmacological considerations. Part II: The pharmacology of
brain protection. Can J Anaesth 1990; 37: 762-77.

Kass IS, Abramowicz AE, Cottrell JE, Chambers G: The bar-
biturate thiopental reduces ATP levels during anoxia but im-
proves electrophysiological recovery and ionic homeostasis in
the rat hippocampal slice. Neuroscience 1992; 49: 537-43.
Ausman JI, Malik GM, Tomecek FJ, Adamson JR, Balakrish-
nan G, Serwin J, et al: Economopoulos G, Charbel FT: Hypo-
thermic circulatory arrest and the management of giant and
large cerebral aneurysms. Surg Neurol 1993; 40: 289-98.

Lee SM, Kim KM: A clinical report for a hypoxic cerebral
hypoxia managed by combination therapy with thiopental so-
dium and low-grade hypothermia. Kor J Anestheisol 1986; 19:
511-6.

Parenti G, Marconi F, Fiori L: Electrophysiological (EEG-
SSEP) monitoring during middle cerebral aneurysm surgery. J
Neurosurg Sci 1996, 40: 195-205.

Agrifoglio G, Agus GB, Bonalumi F, Costantini A, Carlesi R:
The role of regional nerve block anesthesia for carotid endar-
terectomy: an experimental comparison with previous series
with the use of general anesthesia and barbiturates for cerebral
protection. Int Angiol 1987; 6: 365-70.

Granton JT, Gelb AW, Pardridge WM: Neuroprotection during
carotid endarterectomy-targeting neurotherapeutic agents through
the blood-brain barrier. Semin Cardiothorac Vasc Anesth 2002;
6: 21-5.

Hicks RG, Kerr DR, Horton DA: Thiopentone cerebral protec-
tion under EEG control during carotid endarterectomy. Anaesth

622

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Intensive Care 1986; 14: 22-8.

Wahlig JB, Kaufmann AM, Balzer J, Lovely TJ, Jannetta PJ:
Intraoperative loss of auditory function relieved by microvascu-
lar decompression of the cochlear nerve. Can J Neurol Sci
1999; 26: 44-7.

Aitken PG, Schiff SJ: Barbiturate protection against hypoxic
neuronal damage in vitro. J Neurosurg 1986; 65: 230-2.
Spetzler RF, Hadley MN, Rigamonti D, Carter LP, Raudzens PA,
Shedd SA, et al: Aneurysms of the basilar artery treated with
circulatory arrest, hypothermia, and barbiturate cerebral pro-
tection. J Neurosurg 1988; 68: 868-79.

Cheng MA, Theard MA, Tempelhoff R: Anesthesia for carotid
endarterectomy: a survey. J Neurosurg Anesthesiol 1997; 9:
211-6.

Sebel PS: Central nervous system monitoring during open heart
surgery: an update. J Cardiothorac Vasc Anesth 1998; 12: 3-8.
Lavine SD, Masri LS, Levy ML, Giannotta SL: Temporary
occlusion of the middle cerebral artery in intracranial aneu-
rysm surgery: time limitation and advantage of brain protection.
J Neurosurg 1997; 87: 817-24.

Sreedhar R, Gadhinglajkar SV: Pharmacological neuroprotec-
tion. Indian J Anaesth 2003; 47: 8-22.

Sindou M, Fobe JL, Ciriano D, Fischer C: Hearing prognosis
and intraoperative guidance of brainstem auditory evoked po-
tential in microvascular decompression. Laryngoscope 1992;
102: 678-82.

Hatayama T, Moller AR: Correlation between latency and am-
plitude of peak V in the brainstem auditory evoked potentials:
intraoperative recordings in microvascular decompression opera-
tions. Acta Neurochirurgica 1998; 140: 681-7.

Polo G, Fischer C, Sindou MP, Marneffe V: Brainstem audi-
tory evoked potential monitoring during microvascular decom-
pression for hemifacial spasm: intraoperative brainstem auditory
evoked potential changes and warning values to prevent hear-
ing loss-prospective study in a consecutive series of 84
patients. Neurosurgery 2004; 54: 97-104.

Robertson CS, Foltz R, Grossman RG, Goodman JC: Protec-
tion against experimental ischemic spinal cord injury. J Neuro-
surg 1986; 64: 633-42.



