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[EEA The procedure of VNS electrodes revision in Patient 1 (A-C) and Patient 2 (D-F)
A, D : Removal of implanted-helical electrode strings from vagus nerve.
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Surgical revision of Vagus Nerve
Stimulation system: report of 2 cases
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Vagus nerve stimulation (VNS) is a standard
palliative treatment for the patients with
refractory epilepsy. In Japan, this treatment was
started for about 10 years, whereas we have few
reports of all VNS system revision. Herein, the
authors described 2 cases of the patients who
needed all system revision. Both patients
underwent VNS implantation at other hospitals,
and they were referred to maintain on therapy of
refractory epilepsy. The first case of Lennox-
Gastaut syndrome in a 13-year-old man was
performed the revision of VNS system 10 years
after the initial implantation. We considered that
the reason of malfunction was lead fracture. The
second case of Lennox-Gastaut syndrome in a
15-year-old man was performed the revision
surgery 7 years after the initial surgery, and the
reason of malfunction was regarded as unknown
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etiology. In both cases, we used microscopic
techniques and sharp disconnection for removal
of implanted-helical electrodes. The adhesions
between vagus nerve and helical electrodes were
severe, but they were detached successfully.
Postoperative course was uneventful and reduced
the frequency of seizure in both patients. In
conclusion, our cases disclosed that early
revision is important in the situation of the VNS
system failure.
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EAEAPFERFHREE (vagus nerve stimulation : VNS) &, SEFHRGIEOEERTET
AP A BT BRERITEHEE LCHESL L CTB Y, AITIE 2010 4F X 1 FREE
ER DK 10 FMFEE L7z, WORTIZHARICERIT CGEA I N5, FIESS )
—FFI 7ML D VNS ¥ A7 2 AROFEZESHESRTWS Y. 46, K
R LFERICE ) ERE GO Y AT ARMRER % 2 BIFEER L /20T, W%
BEMAMET 5. &b, 20 D BERKEL VIEFAIHREICHL TRZEZH TS

Il. iE B

D 2H01%, EH 5 bMBETHIEEEA S, RRHEREE B IS BRI S
ATEMZ FD 72 VNS ¥ AT A OAERDLIEE FIW L 7R Tdh - 72.
(REBI 1) 13 S

2 Wi EEARETA DA, Lennox-Gastaut JEMEHE.

WEARIE « AR PEREE 28 (W2 BRIN), #HrAERER L, REBERE F TlasER
Ezl.

PIIREE : L RXF 5+ % 24 300 mg/day, FEF~— b 50mg/day, 7SIV 7 0
400 mg/day, V7 4 F+ 3 F 750 mg/day.

BURREE : 1R ISR RICREL, 17 ABRL O TALATRIEL. i
TADPARERMGHE S HIE CTR®E L, West JEMERE A © Lennox-Gastaut i fi # ~
T L7z, Tk, Ak TRAH B9 REERN 3B X OV PERBIER 2 e 1T L 7225,
FEHERHEITZ L L, 3RIC VNS 28 A L7z, BEARD BIEHEOZFH K
B Lol s, FMEREZ BEPCTHIEL Tz, WE ORI 13 5%
RIS MBS~ & 2 0, Wiz, WEeEE (IPG) HEOEMR=EN %<,
A V=¥V ZADMBIIAHTH 57225, 1) — FEfR2S X BRI THER X 7z, VNS
DRNFHEDHE TR 2o 7272, WH L KD FT VNS &3 X 7 2584l % i
7L 7.

SR - mECRS B S E RN, MUETTRE, O F D LB AR, AEGES L.

PTG T L 2 AERTBEER - B EEEE AL O L WRE - BRI AT TS L CHBIL,
AHTEHERC S IERIPE B - Bk ASHBLL T,

WA (W X R © 28l fs € — N#EASHT#E (Fig. 1B).

i % B 4 W 3 S 2k (Wi B2 ) : Output 0 mA, Frequency 30 Hz, Pulse Width
500 microsec, On Time 30 sec, Off Time 3 min, Duty Cycle 16%.
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Photographs disclose VNS lead fracture in Patient 1

A : Surgical field on microscope during VNS lead revision surgery. The yellow arrow indicates
the point of lead fracture in the cervical operative field.

B : The yellow arrow indicates the point of VNS lead fracture on the X-ray.

TR B OB E B S/ VAV 2 A L—F —Z I L, J#EmR
EDOFESHR R R L7, RIE T L EME 72 L > TEREMBIZM2 > THBEL, £
FHIRITHE R A A TW7RIFER B & O e 2 St L7z, IR & R A 1S
ERIC L o THRA L Tz, HMEME BN (77 —7%—) »oHll (47
ATEMR) KA B CHBET 5 2 L TREMREEEICT ) —IT A I LT
&7 HEER, V- FZEoTWE YY) I VHOMHAD 1 AFEED b7z (Fig 1A).
WEHR#B%@ﬁm§@ﬁéﬂ,VU:VW«®m¢mkuiéﬁﬁﬁﬁ£iU
Wik A Y ¥ —F Y ADRKR EE 2 b7z, FIER & REMZEO PRI
ROV NE T D Do 72720 TEIHBEL, HAEMREE PO &k % 15712
BRELLBICH LVHIBESRZE XD T/VAY 22 L—%— (SenTiva Model
MI1000 (V7 2% 7)) bAHL7: (Fig2A~C). WEICA Y E—F U A% F 2 v
7L, BEMETAS VI & 2R L ThE L7

At AT RAR I TR AR 2 17, BUE TRLONAE TR Z 1T > T 5.

Daytime 6 : 00 ~ 25 : 00.

Output 1.875 mA, Frequency 30 Hz, Pulse Width 1,000 microsec, On Time
30 sec, Off time 1.1 min, Duty Cycle 35%.

Auto stimulation : Output 2.5 mA, Pulse Width 1,000 microsec, On Time
30 sec.

Nighttime 1 : 00 ~ 6 : 00.

Output 2.25 mA, Frequency 30 Hz, Pulse Width 1,000 microsec, On Time
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The procedure of VNS electrodes revision in Patient 1 (A-C) and Patient 2 (D-F)

A, D : Removal of implanted-helical electrode strings from vagus nerve.
B, E : Vagus nerve after dissection of helical electrodes and connective tissue.
C, F : Implantation of new VNS helical electrodes.

30 sec, Off Time 1.1 min, Duty Cycle 35%.

Auto stimulation : Output 2.75 mA, Pulse Width 1,000 microsec, On Time
30 sec.

M B TR b2 S SV O YGE 2 3l 72, BUE, Wtk 11 7 AMBIZEL Tw
Z05, itk 6 1 HITIE 1 REIC 3 ~ 4 B[4 U T 7258505 1 ~ 2 [FEEE & 50% FEEE
KT L, SEMEReRER S 10 0FEE O b 0235 FREEIER L, —REERILT %
FERRRITHER L2, BB, MRV ISR SR B & Y R L7z, 72,
FAFRERIE RSN TV B BNIRIRES L OEEI L 2 o7,

(REI 2) 15 S

2 W EERECTAD A, Lennox-Gastaut JEfEHE.

WEAEIE - GRMEPERT 2, ACHVEMREDE (338, Jah k).

PIREE © L XF T+ ¥ 4 400 mg/day, 27 @324 006 mg/day, T ¥ 734k
11 mg/day.

B3 R+ o A AR VR IR N RE & FEE L, 9 A HIREIZ T A2 AFEIERIE,
West JiEfi6hE 2> &5 Lennox-Gastaut fEEREANHEST L7z, PUTA D AFERIGRE D BB T
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fel L7270, HAMEE LT 8mMEFICMBE T VNS ¥ X 7 AR A AM 2 21T 72,
ZD%, HBBENEAE D, D20 PG A T L7z, 20 H OS54 1
ERR D DIEVESEAS M L, @A ORFEREIC TRA Y ¥ =5 2 2 (6677 Q)
RO TOEM - ) — FEIHEZ BV, VNS Y A7 A %5530 - FRRE L7

LY L ¢« RN AEE) I E R, Bk EH oA, AEEER L

PR M T L R SRR BE A, 2 SARDE SIS B L T L RIS TR IS
BUERWATE L, R BRI I B (SR A HgE L TR S 7z,

Wi R (B X ) - 557 ) — Nz L

AR SR © Output 25 mA, Frequency 30 Hz, Pulse Width 500 microsec,
On Time 30 sec, Off time 0.8 min, Duty Cycle 44%.

Auto stimulation : OFF.

TR TTRINED SBGEDO VAV 2 2L —F—Z2 OB L, EHREZID
e & L7, FIAN—TORERMERRE D EMRE I 47 & —HAICH < FEES
NTWz, 7WOVAY 24 L — 5 — OB AT AT S >0 A T T 5 il e
Wedid o 72728, Bz Y LIEMORBMERDLE~EIT L2, KT OEME 72
Eo TRAEMBESIPICEZE L, T EISHBE L 72 2% 5 B 2 g 5 B0 4
L7z, EHICREMROBAMMORMBEZEML, L VRHIBEREZ S E D7,
IPG b #727% b @ (SenTiva Model M1000) ~EH L, e L7zA%, 4 Y E—%

Rzl %rol: (Fig.2D~F). 2B, U—F - MEEBRICIEIH S 22848
Wix e h o7z,

e At AR REGER R I THEIX TR ONE TR Z 7o T 5.

Output 0.625 mA, Frequency 30 Hz, Pulse Width 500 microsec, On Time
30 sec, Off time 1.8 min, Duty Cycle 25%.

Auto stimulation : Output 1.625 mA, Pulse Width 500 microsec, On Time
30 sec.

B, itk 9 7 A H CRIBGHH T 5 A%, itk 6 & HRIIEME 1 H 3 ~ 4 [l
720 T2 BEAEBE AT 50% VL EART L, AT ZEBL L T 72 M ZEE 3R 2k L 7z
B, WERFEIEHEIZICRS SR L DR L2, 72, BEBRIEA LT
W SNIRIEEB L OEEIZL ko 7.

n. = £

G, Fe1Z 2610 VNS &Y 2T L Oz L IHER 285 L 7. WHER] T
VAT DAHRIEITIE, AR AE G & P U CREAR R 1 S O S ML R 7 & R
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WL L7278, WROBIEHEII R EM S R L TYE L TB ) BiF 2Rz R L
TW5.

LGk A HRERR L - 5EBI T, 1HERIHIZY — PR, 9 —Flidd e by
— FBRICE 2D LIdE 212K, IPG L OEmHOMEI RS E 2 bz
FIEAHTHAERETTH L. T2, 1EFHIEWE VNS ¥ 27 A O 2 A%
A5 WHHH E COMBEEERHETH - 7288, ¥ AT A ZARD S 10 E458
LTYRAT 2% - MRAE L. 2REFAHEE, WREEAZRYS 74 (HiH IPG 5
s 14E) ORBTEA Y E—F Y AERLTWV .

W TO VNS ¥ A7 AR ABRZDOBHITHT M EEHBIZONZEICT,
82% (53/644) DEHETY — FIiitd L CIZEERAHD Y 27 L BEDRZ Y, W)
03 A5 A2 AR S P 54 ETY AT ARMABUEL ol LB ST
w5z Y HAROS MR TR SEMBIE L 2HETE, V- FEf v =5
A DFHEFIIMH 3EMT52% (20/385) DBEHETHELTBY, MR AARZDK
M e & bITRET 2 Y R 7 M EL RIS S Y. F72, 2560 VNS DV
— NI AT o 72N OREGIRE TlE, HAROHE LFEERICY — FEA Y E—5F
AL L L MEEINTEY (16/25, 64%), V) — FWEAHATE 72IERIZ 3 1
(3/25, 12%) L HBM VY. V= FEA ¥ ¥ —% ¥ X %5 L725Ef <3 B
GIREPDD SR WEEDEZ L, ) — FRr — 7 VoONIEN % FEO W] Re k2554
ENTBY, TOFEEDO—2L LTI —R2HE) V) avhyx—I %% THE
RSB AT 2 2L TERNL M S TR RITEEI ATV Y. WA
X MR 7 U CHERE CE 2N ) — FRIHRO A 25 VNS ¥ A 7 A EE DK &
BAEDITIERVWEW) Z L ESHICBLLEND L.

A, A DOIER)TIEW &2 LW EIEIZRD B o720, VNS Y A7 40D
2 - IR EROMBREGIHEL USSR DL (i3I Tw b, ik
FWE RO 1% TEL L EShah> Y ¥ 257 AR EMZOIZ D A4
T LD D RRHENEL 25 LOBMENDS Y. LaLENSBER, Sk
FUL TR O AT X ) BT T D ARG 2IEIRIC 2 2 BB T, Y AT
LM FREECHREMBEHEIA TS Y. L, MBELEAR BEAN
DB 2 AP LI 2 5.

VNS ¥ A7 A5¢H - B BN O PHES L PRI, KERFED S Ol
WEMM A BEEICT) L OBEEW RS TVE P Y Rl L g
BMOBWAE»BAGEDSL , REMBELZBRECEI LWL 5D LTOUEET S
FENS L HEShTBY, MERRELET 2 Y. SHBEL AR L 7RIS
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Wb RS & RCEAR 3 & ORI ALK & DR BRI OMEAE L TRz,

SR T TRAE IR & ki T ~ 4 7 1B ) TRIBEL,
CFRERR DI ENTET.

REMREZ G T LR

FHWLETVNS VAT 205 H - HEBEAEOFBICEL X, TA»ADIFIKZ E

((ALEE 1 1ES LA
BEZA L TBY, TA»AFKIEHED
VNS VA5 L BHEE5ED Y
VESE DS LT, FER 2D X ) I2HE VNS ¥ 2 7 L4 2
AU, A

DYHFEZBD TV DY

A HIREBR L 72 WME B TIE, W T A D AT

BERRIBEH RO A > ¥ — % ¥ A%
FREMOBERNA T EET 2 LEDH B, MitkTE
A BARNFEVEHE
AAIED RO R TE 2 L b b,

FEF] 1 DBETIE, WA R AARIIFIEHEDYUEDZ L < PR IAAKF I3
BB, TOEKRELTIPG DESENIEITFTONL. &#HO VNS Ho IPG T

& % SenTiva IZ

DHAEUTIE U TR % 4 — MRIECE — B R B850 i E

DR EEF D Do TV D, 4181 IPG ORIBEREDIEALAY , FE

VESHEE DYEITT
IV. 5 =&

FHTHIEPHEEING.

VNS ¥ 2 7 A PR E O ZRIZ

IV—FEA VE—F R - HBEHORIBIHES

M, Y ERA BT ON TV ED, BREEMEOREIZ—KRNICBIFE Shb.

2 DREER L 7EF OM AR D [WERTH ), VNS ¥ 2T AHERE
FEDHEM L 72356808, BRI EDY) A7 2O T 72012

HHENEILWVWEEZS.

Xk

= 2 U
HEIW DY AT A35H -

1) Couch JD, et al: Long-term Expectations of Vagus Nerve
Stimulation: A Look at Battery Replacement and Revision
Surgery. Neurosurgery 78: 42-6, 2016

2) Kawai K, et al: Outcome of vagus nerve stimulation for
drug-resistant epilepsy: the first three years of a
prospective Japanese registry. Epileptic Disord 19: 327-
38, 2017

3) Dlouhy BJ, et al: Vagus nerve stimulation after lead
revision. Neurosurg Focus 32: E11, 2012

4) Aalbers MW, et al: Vagus nerve stimulation lead removal or
replacement: surgical technigue, institutional experience,
and literature overview. Acta Neurochir (Wien) 157: 1917-
24, 2015

5) Ben-Menachem E: Vagus-nerve stimulation for the
treatment of epilepsy. Lancet Neurol 1: 477-82, 2002

6) Handforth A, et al: Vagus nerve stimulation therapy for

e24 BESNFHER  vol.33 no.2 2023.3.

partial-onset seizures: a randomized active-control trial.
Neurology 51: 48-55, 1998
7) Ben-Menachem E, et al: Surgically implanted and non-
invasive vagus nerve stimulation: a review of efficacy,
safety and tolerability. Eur J Neurol 22: 1260-8, 2015
Kahlow H, Olivecrona M: Complications of vagal nerve
stimulation for drug-resistant epilepsy: a single center
longitudinal study of 143 patients. Seizure 22: 827-33,
2013
Giordano F, et al: Vagus nerve stimulation: Surgical
technique of implantation and revision and related
morbidity. Epilepsia 58: 85-90, 2017
10) Espinosa J, et al: Revision and removal of stimulating
electrodes following long-term therapy with the vagus
nerve stimulator. Surg Neurol 51: 659-64, 1999

o)

&

(© MEDICUS SHUPPAN, Publishers Co., Ltd.All Rights Reserved.



