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The Validity of Intraoperative Brainstem Auditory Evoked Potentials (BAEPs) for the Postoperative Hearing
Impairments in Microvascular Decompression (MVD)

Sun Jun Bai, M.D."Z, Jong Suck Lee, M.D.l‘z, Jong Hoon Kim, M.D.l‘z, Jang Hwan Jung, M.D.l, Se Yong Park, M.D.l, and Kyeong
Tae Min, M.D.}?

1Department of Anesthesiology and Pain Medicine and *Anesthesia and Pain Research Institute, Yonsei University College of Medicine,
Seoul, Korea

Background: Intraoperative brainstem auditory evoked potentials reduced the sensorineural hearing loss (SNHL) after
microvascular decompression (MVD). This study was performed to evaluate the validity of BAEP parameters of latency or
amplitude to SNHL.

Methods: 557 patients out of 930 hemifacial spasm patients performed MVD, who were free from hearing impairment
preoperatively, were enrolled in this study. Maximal changes of BAEPs wave V latency and amplitude during MVD were
retrospectively sought according to postoperative SNHL. Sensitivity, specificity and positive predictability of wave V latency
and amplitude were also sought according to the postoperative SNHL with a critical value of 1.0 msec prolongation and 40%
decrease, respectively.

Results: Wave V latency of BAEPs prolonged less in patients with normal hearing outcome (0.44 + 0.63 msec) than in
the patients with temporary or permanent SNHL (1.23 + 0.56 msec, 1.33 + 0.33 msec). Wave V amplitude also decreased
less in the patients with normal hearing outcome (5.4 * 15.8%) than in the patients with transient or permanent SNHL (42.8
+ 31.7%, 60.0 + 34.7%). While sensitivity, specificity and predictability of prolongation of wave V latency at a value of 1.0
msec for SNHL, were 52.5%, 76.4% and 14.7%, respectively, those of decrease in the amplitude of wave V for SNHL at a
value of 40% were 35.0%, 93.6% and 29.8%, respectively.

Conclusions: Decrease of the amplitude of wave V seems to have higher specificity, predictability and lower sensitivity for
SNHL than the prolongation of wave V latency. (Korean J Anesthesiol 2004; 47: 493~ 8)

Key Words: brainstem auditory evoked potentials, hearing impairments, microvascular decompression.
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Fig. 1. Traces of intraoperative brainstem auditory evoked poten-
tials (BAEPs) according to surgical events and their anatomic
generators from a subject undergoing microvascular decompression.
A, dural opemng, B, retraction of cerebellar flocculus; C, insertion
of Teflon® felt & ball; D, retractor removal. Peak I through V of
the BAEPs are produced by neural generators near (I) organ of
Corti and extracranial cranial nerve; (II) cochlear nucleus; (III)
superior olivary complex; (IV) lateral lemniscus; (V) inferior colli-
culus, respectively.

494

o A& FE7V|Y W3 F o= Fo] © A&
N73HA ¥hg3tEA|, o= A Wyt AAESS o
kAl Hateds =9 A7} vk Hatayama 5&'
2y A =5 AV 339 FE7]7F 1.0 msee o] A
FEAY, AZe] 40% o139 AT W, Rizvi 527 Al
-V 38 ZYA@-V interpeak latency, I-V IPL)°] 1.5 msec
o’ ddE WE AV HAFY &3S dAsts AA
2 Bk o5 AT AFH AFHYE o437
= AT 29K B4 ¥ AAES UdeR de 2
olm® F H

BEg el adnh
meta] o] AFNE WEA <

nAES Ages AY e %x}g
#7529 Wl
go By QLo
(sensitivity)gl- o]_‘::_(specificity) =Y
e o5 QA A §

BAEPs AV 3}
K Hlﬂfs}i, papas)

! of & (predictability) &
olx 11z} 33Tt

=

i

E
=

o
o,
o
e

4 A% & F Y759 9ot

1990@3‘3 20009747 FLg QFejatel] <
A% 52 vAEH AgES Y B

-’F% Zlol| pure tone audiometry (PTA) ZA}

Sl %4?3 %(< 26 dB)°1 L F&

EH*“’i 51“@ T

e
A r2

lrE

r
>

=

o Mt ox
N

oft rlo 2t

(<0
S
£

5

rﬂ'
2
o
E
]
—
>
rlr o oy

SAse] ool 5}

mild (< 30 dB), moderate (30-50 d ) severe (> 50 dB),

deaf 2 ATk BEASS Pge eelA HA 24 Lol
A AR 2del AR ASH 34 2ALE Foho 52 F
209 olel 24HE A9E dAF YA S
VY o AHE B G7H FAARL FEIHG,

AAwAS $¢ P

Aol Al isoflurane™} o}XE A AE o] &3l 7|H
Fo AAeHE Algsigoen, H

3l
A

2t

rd

Y ﬁJlO rﬂ

4oz AFsdn. £ THelAE Gdem
AA &7l Hag Zo|ghs FA3Gt w4
71EAA le nRsigon s =998 A

d > ot £
X
P‘L
2
N

|4] May-Field head holderZ ™z|& 133 2 FF3}

frgs7] F4 A2

% Z 7} % (suboccipital retromastoid craniec-

tomy)©] Al = ATh A~ H S (cerebellar flocculus)S 742135}
I A8 A (tortuous) H BTl &Jate] qhubE 1 9}L 0}@},\1
72 7INEE lsta d@g Bl F Teflon” felt £t



T 9] 591 Fwsle] Uldt BAEP &4

ball (Boston Scientific Medi-Tech, Wayne, NJ, USA)S ©]-&3}
of kAo WAPE Aol AWHA.

<& F BAEPsS 7|&

3 f=
Nihon Kohden, Tokyo, Japan)& AHX| AlF oW Hls A=8
AMgEle] ZIERFOE HAFE Fd AXAT A
29 = Ax9 C; AF7HY] montageE ©]&3t 7|E3Y

Z 9| o]o]ES E3) filtered clicks® AR oM
90 dBY ZEE 100mec EF 10 Hz® FH4E ALE3IQ
Bt 500-1,0008] 9] A= thgk wEo =

% BAEPs §}‘§- H]’7 ﬂ-i‘-fs}ﬂ 935}

5

gl

% BAEPs 7+A]7 X (Neuropack 8 MEB-4200K,

=L

==

T&é}, 71& OWE}
msec ©]%% AFEH 74‘%
31 BAEPs W3}7}

BAEPs AV 53¢ FE7)7} 06
2o gavt yehtw
SEH IR
naloxone 0.5-1.0 mgS gF3} .

Table 1. Classification of Patients According to Maximal Changes
of BAEPs Wave V Latency and Amplitude during

Operation
G A Prolongation of latency < 1.0 msec
TOU|
P & decrease of amplitude < 40%
Groun B Prolongation of latency < 1.0 msec
ou
P & decrease of amplitude > 40%
Prolongation of latency > 1.0 msec
Gr C
oup & decrease of amplitude < 40%
Prolongation of latency > 1.0 msec
Group D

& decrease of amplitude > 40%

Table 2. Demographic Data of Patients

Sex (M/F) 110 (19.7%)/447 (80.3%)
Age (yrs) 503 + 222
Lesion site (Lt/Rt) 296 (53.1%)/261 (46.9%)
Duration of symptom (yrs) 80 5.7

AICA (50.1%) > PICA (29.4%)

Order of offendi 1
rder of offending vesse > Multiple (19.4%)

AICA: anterior inferior cerebellar artery, PICA: posterior inferior
cerebellar artery.
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Table 3. Incidence and Severity of Postoperative Hearing Impairment

Hearing impairment Frequency (No) Percent (%)

Overall 51 9.2
Type* Temporary 40 72
Permanent 11 2.0
Mild 25 4.5
Severityf Moderate 11 20
Severe 12 22
Deaf 3 0.5
*: Type of hearing impairment: transient, hearing impairments

improved within 2 months after MVD; permanent, hearing impair-
ments persisted 2 months after MVD and thereafter. " Severity
was classified into mild (< 30 dB), moderate (30-50 dB), severe
(> 50 dB), deaf by pure tone audiometry threshold.
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o Normal hearing function

Table 4. Incidence of Hearing Impairments According to BAEPs

o Transient hearing impairment Findings (No. of patients)

& Permanent hearing impairment
Q 1207 Group Overall Temporary Permanent
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- 20 T T T T T T 1

-05 00 05 1.0 1.5 2.0 25 30 Wave V pattern Sensitivity ~ Specificity ~ Predictability
Prolongation of wave V latency (ms)
Prolongation
Fig. 2. Scattered plot of maximal changes of BAEPs wave V pat- of latency, > 1.0 ms 52.5% 76.4% 14.7%
tern during MVD. Circle, square, and triangle represent the Decrease of
35.0% 93.6% 29.8%

subjects who showed postoperative normal hearing function,
transient hearing impairment, and permanent hearing impairment,
respectively. Some circles are overlapped in left lower area.
Horizontal and vertical bars represent Mean + SD of prolongation
of wave V latency and of decrease of wave V amplitude ac-
cording to hearing output (solid line, normal hearing; dash dot
line, temporary hearing impairment; dot line, permanent hearing
impairment). *: Statistical differences at P < 0.005 (Latency and
Amplitude: normal function vs. transient and permanent hearing
impairment).
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amplitude, > 40%
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