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Case Report
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The usefulness of intraoperative extraocular cranial nerves’ monitoring using the
percutaneous needle insertion method by the free-hand technique
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ABSTRACT

Intraoperative neurophysiologic monitoring (INM) is effective method to prevent operation-related nerve damage in various kinds of
neurosurgery. In skull base surgery, there is a possibility of iatrogenic damage to extraocular cranial nerves (EOCNs), which can be prevented
with proper INM. We report a case with chondroma involving clivus and compressing pons who had intraoperative EOCN monitoring using
the percutaneous needle insertion method during extended endoscopic transsphenoidal approach for the resection of the tumor. During the
tumor removal, the structure suspected of being the right abducens nerve was exposed, and it was confirmed that electromyography activity
was generated from the lateral rectus muscle by applying electrical stimulation to this structure. Postoperatively, the patient had no diplopia.
Our case supports that intraoperative EOCN monitoring using the percutaneous needle insertion could be useful for the assessment of EOCN
function during skull base surgery.
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ME I 4 QAL ol FF 99 A=¥(monocular vision)&
HQag okl YA Al (stereoscopic vision) AAZ 0]o7]
5= FEoke 2k Hextraocular muscles, EOMs) oj, 21 Ao}, o]&} @FA|(secondary amblyopia) I 7154
2 39 = =EYAH (oculomotor nerve), 48 =4l Anio] 93l xadt 4= 9ly] wjEof| R0 ko] of Az
79 T2 Al A(trochlear nerve), @ ¥ HA1AQ1 A4l 3 dske u]d 4 9JtH6,7]. IEEE sjEskx oz 9oty
Z(abducens nerve)?] Aufg Wheth SAFUE caver-  AAT AT Qi oA RJAAL HESE AL Sd
nous sinus, CS), $1teEA(superior orbital fissure) E oA ZQ T8 Algto|ch
= FABA R petroclival region)’t FHi=l= FHA 4 A 55S A2, 5% F AA AL AER ke

%(skull base surgery)® slH8 W5 4=&(cavernous sinus ZA0A &A= o014 wAlA &) o] 14%-68%
surgery), 181 H¥F A5E 93 SFFEAE 5 ol=et 2 RUEQT(8,9], AAA ZHA] HPHS ALdE ASo=

Qo] A1 A (extraocular cranial nerves, EOCNs)0] 415 YA17 2AYo] 2%-47%E BT ETHS, 10-12]. wbA ot
7] fgoH1-5) fe 5 QMHAAY] £42 & & BAE YAA| tigt & 2 AAA BAE & = HA1A9] &4
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ITFLES Alojohs LIkt QA1 of| Qlsf 417X
HiE]7] whifof & 5 QRP-AS HYEHS= o] AT
(electromyography, EMG)E AFEE = ot & F It
A7 A o R Qb Ao M= AR H85k=
Aug97]H(transconjunctival technique)e] 7HE= ALt
o] HPHZ 9ok ApAof A M= A8 4= o] A
s =Y = ok I5H ol kel =&
ol AL = Lo, = 1471o] AREr= Tdo] 3l
tH3,7,171. ol=3 WS tiAsk7] flsll, 2T HIZEZ el
£7]9(free hand technique)2& 48 7153t A4 v
A S B3 Aol A= ITH8I

AAEL APE5H 2 (transsphenoidal approach,
TSA)= B8 /A % AA =& 5 &78HeE F1Z
HEE AR S B9l e § Qb4 S BUEES S
£ Hirstarap gk

Sl

A} 454 SA7F WY 25 A5E DR A HS A,
SHA] mHH] 442 FAE YLtk SR HE A, oFA
] SHMRC grade 3)= 9F 1287 A&E A 43]
SR, §7F oA Tol F ¢t o= FE FHIE

o}l ShoiT. o]#gt S0l F 103] = FHEE] o] ERlofA]
%] MRI(magnetic resonance imaging)s A|¥stA1, 7
AR (clivus)E FHslH HPs £Oo&E E=2H1 Hux
(prepontine cistern)Z% T/ AHsIA HAE Bt
I e 44 cm Z71Y 2Y SAER= TEOl TEEUS
(Fig. 1). 41734 A2 A W BAlol= A, sk &89 &
A 3 ol ofet Qb Al AT AFSH 2%
gollA ol A2 WEEA| dth SRk = MRI A
H Yol sl g WAEA HAHE 5T (extended
endoscopic transsphenoidal approach)2 & &% A|A&
= AlFs7|= sieich

3= T2 2E(propofol)# HH|HEFE (remifentanil)
S ARgSlo] EAAMulE (total intravenous anesthesia)®
Algstedtt. 713 9t 2olgAlE 2FEw(rocuro-
nium) 50 mge 13] FWFAGIL, o]F & F& AV
FofopA] it} =& F AFATA=(Xltek Protektor 32,
Natus Medical, Middleton, W1, USA) ZH|E 0|83, &5
LA Q(motor evoked potentials, MEP), A7z
Z9l(somatosensory evoked potentials, SSEP)E A|%¥s}
At EIAdE AAoA B2 A HEX(abductor
pollicis brevis), 17|71 B¥X(abductor digiti mini-
mi), SFRIOIA] o 7 Htibialis anterior), YA HY
Habductor hallucis)olAl Al@stATL, APH2-FE4 ¢

Fig. 1. Brain magnetic resonance imaging of the patient: axial view (A) and coronal view (B). There is a 4.4 cm sized skull base
chondroma involving clivus, sphenoid sinus, and intracranial extension to compress pons.



50 Seung Ho Choo, Hyunjin Jo, Dongyeop Kim, Jooyeon Song, Jae Rim Kim, Young-Kyun Kim, Hyoeun Bae, Dong Jun Kim, Dae-Won Seo

= A543 (median nerve), T4 =417 (posterior tibial

nerve)ollAl Attt 70 R FEHAA, E2H41
T3 A osf AuliElE 2Ioko] thol A X3
A= (free-running electromyography, fEMG)2} & &
H&(triggered electromyography, tEMG)S A5t
F=Y417% ZAl(oculomotor nerve monitoring)E 3l Sk
A ZX(inferior rectus), W&Xmedial rectus), T==}4173
ZHA|(trochlear nerve monitoring)S 93 AFARL(superior
oblique), &AA17 ZFA|(abducens nerve monitoring= 9
S QALoA FHE B2 SISk Qb 71E M=
(EOM recording electrodes)2 2% Zo] 13 mm, A& 0.4
mm&] s Hsubdermal needle electorode) (Xi'an
Friendship Medical Electronics, Shanxi, China)S A
59}, v <Hneedle electrodes) @JokLol Ast7]
Ao FZtog TR Fu|elH I (Fig. 2-4), AF9 &AM
£0]7] 9o, V&0 7 QS QRO EHE Holx|A o
WA BeASE Qtel 7PEAtE 2o E sttt
(Fig. 2-B). WAZZ O R 1= vRs M= 64 Uy
51telinferior orbital rim) 7FEAEC] 202 ARQISIA
I, WAZES PO sh= Hhg A2 34] WRHRES 1),
IAES BHCE Sl HRe2 10A] RHRER 5), Y3
= BPCRE Sl HRe2Z Al HRHER )l &5 ¢
(lateral orbital rim) 7F3AIE]o] 202 HY=L vk
E2 9o} &3S wleKalong the lateral wall of the orbit)
AetAtHFig. 2-C). 71&71& 8 reference recording;
cathode)¥} #47|Z(active recording; anode)2 <F 5
mm FES T3 YRR, FA AZHground electrode)
2 HHfE: {20 H85199ct. At YE(low-fregeuncy
filter)= 30 Hz, 1F1 ZE(high-frequency filter)=

3,000 Hz, notch filter 60 Hz= HA3}a, Al7FE(time
base)2 100 ms/division, WA E(sensitivity)= 70 uVE
Attt 2JQt 41780 ©@=/d(monopolar) FHAFA
(constant current) AFZ F11 QJotLoA 2AE ¥
wEstglon, A9 vl 9 Al7l= 4.7 Hz, 1.0 mAR st
At
TS At ol AASKIE W REZ 0¥ HAIHOE 9f
AEE 220 LEHU, o] F2EA AF A7 A=
7S o QEZ QAN THE AN veEe A
SRIsHTHFig. 3). o]% i THEE Bl 022 6 Al
739 FPS ERITH 7, o] A BESIHA FTHH0E F
& AAE APl TUE BF AATE S0z 2% o1
HARE AFEE O 225 QRToA AT Do) & &
S RO ZH, & F QEZ o HAH9] 750 &
ZHIZE A& 5 Ao} FE F 5 TEHAAMED),
AV IAZFEAA(SSEP) Al HAPIAE 1 9] o3t #ish
= =R gl
298] W] 474 AEZZ(chondroma)e]1, & I%
| 59 41738 o SAackA| gokon, & &
Al3et = MRI FHAARIA X2 S SRIEA] itk

T

F& 3 SetoR o] LREA| = Y 7919 4
9] A& Ellstr] flote] AL HANE o€ &= St} &
A Hrks =41 Qo) AuiE e 250l Hsksd=
(subdermal needle electrode)2 H2+& sto] TFEHS
st & F A& IS deitt Bl AR7} kst
AR LT B 2 A A7) Aol AT &

Fig. 2. Subdermal needle electrodes are percutaneously inserted into the extraocular muscles with the free-hand technique. (A)
Bending electrodes before insertion into the extraocular rectus muscles. (B) Electrode insertion into the lateral rectus muscle with
the sharp edge perpendicular to the lateral orbital rim at 9 o’clock through the skin. (C) Overview prior to surgical draping. Yellow
and orange electrodes inserted into medial rectus, white and blue electrodes inserted into superior oblique, grey and red electrodes
inserted into inferior rectus, black and violet electrodes inserted into lateral rectus.
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Fig. 3. Triggered EMG demonstrates well evoked EMG activities (in red box). EMG: electromyography.
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