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Intraoperative Neurophysiological Monitoring in
Cerebello Pontine Angle Tumor

Sang-Ku Park

Department of Neurology Laboratory, Samsung Medical Center, Seoul 135-710, Korea

Intraoperative Neurophysiological Monitoring (INM) inspection has a very important role. While
preserving the patient's neurological function be sure to safe surgery, neurological examination
should thank. Cerebello pontine angle tumor surgery, especially in the nervous system is more
important to the meaning of INM. In cochlear nerve, facial nerve, trigeminal nerve, which are
intricate brain surgery, doctors are only human eye and brain to the brain that it is virtually
impossible to distinguish the nervous system. They receives a lot of help from INM. In this paper,
we examined six kinds broadly. First, the methods of spontaneous EMG and Free-running EMG,
which can instantly detect a damage inflicted on a nerve during surgery. Second, methods of
triggered EMG and direct nerve electrical stimulation, which directly stimulate a nerve using
electricity to distinguish between nerves and brain tumors. Third, the method of knowing a more
accurate neurologic status by informing neurological surgeons about Free-running EMG wave
forms that are segmetalized into four. Fourth, three ways of knowing when a patient will be awaken
from intraoperative anesthesia, which happens due to a weak anesthetic. Fifth, a method of
understanding the structures of a brain tumor and a facial nerve as five dividend segments. Sixth,
comparisons between cases normal facial nerve recovery and occurrence of a facial nerve paralysis

during the postoperative course.
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Fig. 1. MRI of vestibular schwannoma.
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Table 1. General characteristics in 12 patients

No. of patients 12

Female:male (ratio) 6:6 (1:1)
Mean age (yrs) 28~71 (54.3)
vestibular schwannoma 10
epidermoid cyst 1
hemangioblastoma 1
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Fig. 2. Free-running electromyography patterns.
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o= W R &R 95 A= d uf H“”OPh;éUr =77
27 (electrocautery)E 082 o] w I o] Z-9-+= o
doflA] FAlol mfe- & ukgo] FAEW IR A7t R

Gl

www.kjcls.org

oYY CE———

F’Jﬁ*"_—f* H‘I“"‘ﬂ'ﬂ-ﬂ"‘"‘f’"r L

A I T T e

P

e [ |
* r-h-p_..-_

LT i S

e s e e e o A b B ]
T e -

A FEE T ‘ilE‘r(Fig. 4).
ofofl= A1 A& A7 |A=8te] A7 1 HgkE HEs=
" (triggered EMG, direct nerve electrical stimulation)o]l tf
Stol A KAt

TFa T rarloplA HolR] o= Fdelol oAl o 914
£ 318k flste] A& A A7 A=-5 Alsto] kAl
A E IR & 11 K915 TiA TF A 7F = Sl e
A %S AASHAA QPAAIT of| 42 A gro A FdE A
Aste] e 30 QhAvH] S Y 4= QIeH(AH €, 2007).

TEAA & gl EA I F-91] QHAAT & EAtEt
A7 A2 ol A %‘*E]h A& vl ske] QPHAIT O] &4 A
o, ofuff A7 HHRH(CSE) &
Saline© & ¢1s}o] %i% S o)A & o7 H7|Ao] A= AﬂlE
(shunt)®] 7Fs-A) &< constant voltage W'H-S Aol T=
“J(monopolar stimulator) =& ©]-8-8k= 20| £0.1 1-5 volt
o|tof| A A=k= o] EHTraynelis &, 1994).

o



LI 111NN AR ~
vt I\“(J | I.r -~ oy | | I I: | | : “‘W_.f
u | | | ™, |
e ] |.*-- o —| M,
i S | N S S o
R 4 |, 1 |

Korean ] Clin Lab Sci. Vol. 46, No. 1, Mar. 2014 41

wn e

i
B

An il 7 “ i
R iwh”%

]

(LT ot

RETSH 8 el e |

BEREA mame
ETRH 8 e e

e 1 A
SEVER 78 g P

S

P

. T = e e e
e e e e rwm.“er_ et "lr""“"“"**‘:*‘,ln"- el
Ham . —— R (o () (.
- . ﬂiupﬁkhmww _______ JF_T_+PE_Jhwmv¢_,

S Sy S ——

LT T

i LI el e TSR S | g oo | ooy e
= RN NN R WL,#M WWWWWWW L
0 ot 10wl
Fig. 5. Wavies of Direct nerve electrical stimulation.
Stimulators FFF-9lol A& 3t ¢ E= 25799 4

O

& Stim-artifactyt o] =11, oL 42|k oF Wrl(Fig. 5a).
SEANE A& A=A H W ot TS0 B E SA5
T Aot A AL A7) Fold wult wHdo] gk
(Fig. 5b).

3. K] 3

S48 A Bl o] Rl 4 L5 n}1] o] stgo] G
& e nRo] sk U 7 om HAAE Ases g
Rl 2 ] 9 o1

Ho® AT ¥

(neuromuscular blocklng agent)-J S AA-s| A= Alo]

Fashch, A4A 1A AAE igte] o)A whe] A g

T

~a4-+“~.-J:|.,..Lh-'.q4¢--le,.AHMM-p+ ilv-.-,a..-..-_si'-\,_‘——w. o “ e

¥ o mibe
Jl'l” l‘ \
- v Ll T Teeacm |
Y5 S §AB A9 A e B B ek 4
% 93] ofajo] Zlolibs) HEl s B9IE AT A EES

<402 fg- A LA Hal, AT eSS

Alto] ElofQlojA] UL T &S T 4= Q= AEf ol A vl &
2 A7kl deto] a1 A]of| @ 27 ¥]a1, AuHg< uf$- w2
HHATE 2H4] 2 2 Q1] ARt K97} @) Hof| o] E|o9)
L Algjebd gote] GAs o & HEite] wtdE =k 9k, 1Y
D& o A= =5 Fofl At A7 =d oheFe] npHAlE
Fojsto] 7)o npAe] 2 W] g A RS QgAY = T
t}, o] g7 = up o] At Uit 12 A R FojA A1 A A
ARE SHEe S = G FlAL SE I A A 0] WS St A A
gsfjokat etk park 5, 2012). o] 23 A= ] oto] Aoz A 3
A7F A7) Y 7= Alo] of gl M2SA7F S S|

o] Al 7HA = 27 4 2l

8 o) S 7

www.kjcls.org



472 Sang-Ku Park. Intraoperative Neurophysiological Monitoring in Cerebello Pontine Angle Tumor

L

30249

70 picliv 100 me/div 32763°
prvicliv 100 ma/div 32759”

B
312 40 "t
prviddiv 100 me/div 32763

'

70 presdiv 100 me/div 32769

30249
i

i

'

.....................

Fig. 6. Electromyography of self activity.

3]
]

O & 124], 3A], 6A], 9A] HF

FE7NE

u$- Faslet, F

o], 55 QAo AR A I whed o] PR Tk 1 R ¢F

24 = (spontaneous EMG,

s
]

o} AR, A4

RE
=

o] A|A{3]
Free-running EMG)u}¢g o] wlj-$- oFs}A| 2|44 © & 2 T, o]

oF

0

Al 7HA] 3} Fofl A A

ks

SR

ol srhel 247} 717] 4] uk7 of

3
=

g

&l

dgo

|

A A

A3 Hofs

=
=

AR

9

Q1 A17o] of el Ql=A] Eeba] Et

|=R=N¢]
—_—=

TEHA| =t 112

tHFig. 70).
YA, =5

3
871 191

a0
o

o] by

9ol ¢

]

R

[e]

=0
]

Fot. Z1E A o] 2

a9
[9)
Rl

Ho| B u}$- Fofefo}

=
=

1= Aol

]
o

oAl QISP Bk

2= Xk
== X

%

.
9

9%

o Z8 31, o]

S AJste] ofx

S AR

o] ETHFig. 7d).

A, wlgago] QA SlolH AATE] ArebA] @

Al

o

A3 AA7HA]

.
cl

=3

AR A

A A1 R o] g o] E|ojoR SRAJRL, o]

A%

Bol| LA 7o)

A7} Bt Ejol o

ok

=0
<]

Shch

EREES

HARIA T o] FEHA|

1= —_L
'1:‘ bl

WA AJA13] A

Lol

91X} obd 8 Al

[
=

wele} o3}

s

A
T

B4l

www.kjcls.org



Korean ] Clin Lab Sci. Vol. 46, No. 1, Mar. 2014 43

|

'M‘ﬂll*”’{" «f. :I.'ﬁ_ I|. ;

Fig. 7. Various structures of the tumor and the facial nerve.
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