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[Abstract] Objective To evaluate the accuracy and safety of deep brain electrode implantation
assisted by robotized stereotactic assistant (ROSA) system. Methods A total of 6 epileptic patients who
had difficulty in positioning of epileptogenic focus underwent deep brain electrode implantation assisted by
ROSA system. Record the maximum and minimum distance of electrode deviation according to
postoperative CT and MRI and calculate the average distance, so as to evaluate the accuracy of operation.
Record intraoperative electrode related bleeding events, postoperative electrode related bleeding or ischemic
events and complications during the follow-up period, so as to evaluate the safety of operation. Results A
total of 37 electrodes were successfully implanted in all 6 cases, with a success rate of 100%. Implanted
electrodes were mainly located in medial temporal lobe, hippocampus and insular lobe (5 cases) and parieto-
occipital lobe (one case). The maximum deviation distance was 8.79 mm, and minimum was 1.14 mm, with
an average of (3.65 + 1.82) mm. Neither intraoperative electrode related bleeding event nor postoperative
electrode related bleeding or ischemic event was found. No patient suffered from severe complications,
such as intracranial infection, electrode disjunction, undesirable healing of scalp and wound infection,
during the follow-up period from 3 to 5 months (mean 3.67 months). Conclusions Deep brain electrode
implantation assisted by ROSA system is safe and accurate.

[Key words] Epilepsy; Electrodes, implanted; Stereotaxic techniques

This study was supported by Beijing Science and Technology Plan Project (No. Z151100004015219).

1962 4F , Talairach 55 " & 1 57 0K % [ ik L e BRIR AL 0% lyic 3, I [R] R 23 (8] b b iR e e iR 47
(SEEG) " B, RISZ A 1) AT R B B, AT I 30, 6 et Al e ke AT A% R TR O e 9 e ) B2
JB5 A, DACTTRS A 2 o B0 o BlEFE JCHE 2R 7 AR E

doi:]0.3969/j.issn.1612-673}.2()A15‘.09“‘()067 ‘ ﬁ&ﬁﬂgz{% ,m%%}\flﬁ[i%jﬁi%[ﬂiﬂi%ﬁh%

B a9 H b s B HE RO H (9 H & 2 ‘ o
Lo 1o, 55 (ROSA) i 5 T 2448, B A A A 52 0 1 D

i 2008 100853 b 50 I CZE A4 B B 2 1R Ui 4552 . ROSA #LAR A JZ % [ Medtech 24 w] i % [

iﬁiﬂf’ﬁ%:@:izﬁi%(Email:zhipeilxx@163.(:0m) % 1 ’fjtjﬁgﬁ fﬁl m%g}\ 5 4%%37ki+tu R ij, \¥$é§;§'j¢ﬁfl‘



o E EA A 2 G 2 2015 4E 9 55 15 455 o

Chin J Contemp Neurol Neurosurg, September 2015, Vol. 15, No. 9 . 713 .

T RE B85 B L FIRAE RS A T — K, AT LT
PRBE A ) 170 A R P AR AT A A o R T AR R A
Z AN FFTF 2010 47 FF & 7 AR R 1) fii TR0 HL AR A AR
A 2014 4 5] #F ROSA ML A J5 BV I 46 R A G HE 42
SUAIL A N AT I TR HL AR AR AR, AT ROSA L
i Bl BT TS R R R A A ) o P R Ak
HEATHFSE o

MR 57 E

— W%

EFE 2014 4F 12 H-2015 4 1 A Mg il 45 8 s e 9
12 W 0 R 5 A 6 ), S50k S i), Lot 1 s AR R
14~35 %, F¥5 2550 % 5 i 5 ~ 20 4, P35
11.67 55 8 43V & A 2 6], 4 T 1k & AT 4 1) 5 L b Js)
KEPE R R B AN R (FCD) BUBRTR AR 3 61 L ik €1 1
FOI L AE 2 0] O S EEAL (HS) BUBEAFE 1 . &
I PAC 9 52 3 1], Sk 355 €T . MRT AR 43 i L ] (VEEG)
e, R BRE A 2 A BOmkE . K 2 Fhali 2 R L
A U240 W0 36 97, 000 & VR e DL 42 ), % R )
ROSA HL#8 A BT i 2R 50 AR A AR

W5k

1. ROSA HLai A B T Wi U3 H Al ki AR e
ABEYTARENT d17 1.25 mm # 2 CT (8 &
Siemens 2 ) ) A1 1.5T MRI( 2 E GE 2 &) H4f, H
5 AL HE = 48 T\WI(3D-T,W1) . TaWT - 1 34 53
FHE FLAIR SR, BT 3R A5 1 R 5006 1% 4 2 ROSA
THEAL AR S 40 R ge , M 40 I R IR AR 2 3R
IR AT ki v, P 4 s 1% SO AT B DX 5 T Bkt
T A S DX 3 15 9 350 HRL M A A o7 B (BT R S )
FE A P M B BT T HL AR A ik
SEH . BEMEML, FREWE S BIREET, R
JH Mayfield 37 44 % 7 3k 42 (5 1 Schaerer Mayfield 2
A ) [ E Sk BB, I 3% 5 ROSA HLds APLBOR , 6 17 k
7 O A . T S HE S R A, ML
WU TG SRR R B MURUR AT N L F
FE ROSA HLAF AU 51 5T, 2 i BB fL LB
W FhL 5 0 A O L R B R AT [ E L 51 SR 8
TS A T AE IO JEE 114 G R HL R A B A L
B AJG 556 e T3k B, s 02 Sk 28 (hp://
www.cjenn.org/index.php/cjenn/pages/view/v15091 ) o
F ARG R K B R EE W .

2 MERME RN Z TR (D MERR PRI A
BEWTARIGHE 2 KE A CT, WEJE & &4 H N H

I 55 9 K0T s R 1 N A& MRI(3D-T.WD #I CT,
JIE AR A 14 B T 1% 4% i 22 R A ROSA T B AL T AE 3
TR G, 24 5 F TH SR A H A 2R s 5 5 A
4 B T S F A i 22 A B KR N A /N R L
ST (2) & A PETEAN R i SRR F A G
I =, RS B U5 B 28 CT 3 MRT 2 5% HL A AH 56
I B8 e i A, DL R PN B e AR T B Sk R
AR A R S I RRE

4] ES

6 1] £ 1) — FRC G ORE IR AR A AT L 2 DL 3R
1o ARHTIRIMEA AR 37 AR, R o SEBRAE A 37 4R,
B T) IR 100% o A A HL B T2 43 A F 380 ]
T TR (S i) CTRRR (1)), IR AT B0 A A
A TR ] AR 37 MR AR TP 2 i
KA 2 1525 4 8.79 mm  die /M ZE B 28 1.14 mm,
F49(3.65 £ 1.82) mm. A IJE— il & Az HARORH G
S, R R B A ST CT R MRT 35 A U A A A 56
s sl S E . RJGREDE 3 ~5 AN L 3.67 A
J ¥R B A BN R AT kR A AR
13 171 % G 25 I BAE

5] it

1962 4F , Talairach 25 "5 H SCRTAL “ A 35 - H - 11
IR I RE &, I LA AR o B o B T AR AR A ] e 2
RVARS 1 VA N T N L PN P VAR N VAV
B R, B8 % 0 ef A% v B AR A I 2 29 5 i 1 e
T A A T Rz JB R A S R A AL K i Rz B Bk ) ik
B, 550320 9 0 1 B 45 i 22 AN RL R O T2 N
BEAL , Song 55 7 FE Bl 48 N BE BT B aE AT R A
A7 A% IV T i G M A AR o 2008 4F, Spire 45
L T TR O AR G 0 MUARURS X 4 15 98T AR
FAT R L B A AR . 2013 4F, Cardinale %5 /2%
JH Neuromate HL#F A B 2 #E 47 i U850 H A% A A AR o
A HH 3 R A ST A AR T A F2 4 & 79 CRAS-HB2 B
JCHE B8 7 R SE 10 32 G AT 37 A S 1) 1 TR0 L AR A A
AR IRRAFARGFIT 8 R B E B & SR 2
A — B R Leksell 57 44 € 7 3k 42 (i M Elekta 2
R HEAT 7 A E 1) I TR R AR, H 2014 4F 5
#E ROSA MLR N J5 , R FH JCHE 32 S i L 25 A X 6 141
SN FE AT M TR R MR R AR, R A LR 3T AR
AR ) 258 100% , 38 23 AR 17 FAR J5 k35 CT A
MRT MG il A 4 B R R 7 B, 25 5 B,



. 714 - PR A M 2 B 24 3 2015 4E 9 H 45 15 %55 9

Chin J Contemp Neurol Neurosurg, September 2015, Vol. 15, No. 9

R 6B B — I GOR S AR A AT L

Table 1. General data and electrode implantation of 6 patients

injury of left temporal lobe
5 Male 14
6 Female 35 12

FCD of right occipital lobe
Right hippocampal sclerosis

lobe, left hippocampal sclerosis, cicatrization after traumatic

Case  Sex bge - IDmmiton Diagnosis o, @ Location of electrodes
(year) (year) electrodes

1 Male 28 15 Encephalomalacia after traumatic injury of right temporal lobe 5 Right temporal and insular lobe

2 Male 35 6 Right hippocampal sclerosis with FCD 6 Right hippocampus, right
temporal and insular lobe

3 Male 20 20 FCD of left temporal lobe 5 Left parietal, temporal and
insular lobe, cingulate gyrus

4 Male 21 12 Subdural hematoma and ossification of left frontal and parietal 9 Left frontal, temporal, parietal

lobe and hippocampus

Right occipital and parietal lobe

4 Right hippocampus, right
temporal and insular lobe

FCD,focal cortical dysplasia, &kl & iR F AR
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Hamilton Depression Rating Scale(HAMD)
LT Huntington’s disease(HD)
BSWLAIE  rhabdomyosarcoma( RMS)
LI MIUTRE S erythrocyte sedimentation rate( ESR)
AWAVIETR  arachidomic acid(AA)
WHRTFR  cyclic adenosine monophosphate(cAMP)
HIRA N ZE  luteinizing hormone(LH)
Bl EFA] echo time(TE)
G328 BI{E  active motor threshold(AMT)
115 A0 FB 7 BEE 10037 T i)

activated partial thromboplastin time( APTT)
EALEEMLAT[A]  activated clotting time( ACT)
WM reactive oxygen species(ROS)
BRATVE S B B FE L5 51T

acquired immunodeficiency syndrome( AIDS)

BLa N JCHE B 7 4 i T- A I 2R 5t

robotized stereotactic assistant(ROSA)

MLZLEE A myoglobin(Mb)
WLER %  creatine kinase(CK)
MR AL T muscle-specific actin(MSA)

BRI X B number of excitation(NEX)
Ak gV AR A Tk 22 b AR b 2 g

acute inflammatory demyelinating polyradiculoneuropathy

(AIDP)
HHEHE AR spinal cord stimulation(SCS)
BHRAEMBE  chordoid meningioma(CM)
THEE AL B 3 AE 1] SR S

computer-assisted stereotactic system(CASS)

N-FJE-D- K4 5 R 2 14
N-methyl-D-aspartate receptor(NMDAR)

fBANZEAAE  stiffman syndrome(SPS)

[P R ILH ALK calcitonin gene-related peptide(CGRP)
K WL sympathetic skin response(SSR)
LT AE R B 1 glial fibrillary acidic protein( GFAP)
MM A A EF -2 contactin-associated protein 2(Caspr2)
Z5%E 1 desmin(Des)

FEHEEHEZ -1 ulex europaeus agglutinin-1(UEA-1)
BRIk ST e BRE T intravenous immunoglobulin(1VIg)

- I~ ] St -

HEIZ S BME  resting motor threshold(RMT)
SRt L E FE AR focal cortical dysplasia(FCD)
SR A It 51 S - PR P e B I 2 25
polymerase chain reaction-restriction fragment length
polymorphism(PCR-RFLP)

REPGF  carbamazepine( CBZ)
PUWRTZ Y antiepileptic drugs(AEDs)
LT R AAE A T BTk

A type Sjogren’s syndrome antibody(SSA)
PUEBLIR  anti-nuclear antibody(ANA)
PU MM EEERTE K O anti-streptolysin 0(ASO)
PUOLBENE PR anti-cardiolipin antibody(ACA)
EUCRE e N TR RN

anti-neutrophil cytoplasmic antibody( ANCA)
Al LI PR extractable nuclear antigen( ENA)
2 IMAE  fasting blood glucose(FBG)
PEk % diffusion tensor imaging(DTI)
IR A 2T 4 RUR B R

diffusion tensor tractography(DTT)
RIEYLEEY)  lupus anticoagulant(LA)
SORE I FL ] stereo-electroencephalogram (SEEG)
WiBEME CB  phospholipase CB(PLCR)
WEARBEILEE 4, 5- Bk R

phosphatidylinositol 4, 5-bisphosphate [PI (4, 5) P]
W NS I ULEE 3-3% 6 phosphatidylinositol 3-kinase(PI3-K)
B ALK follicle stimulating hormone( FSH)
P 5 P L A 2 A P 2R AR 2

chronic inflammatory demyelinating polyradiculoneuropathy

(c1pp)
¢ [ E LA E S 2 National Cancer Data Base(NCDB)
F [ |5 37 2= B 5 AE National Library of Medicine( NLM)
2 [ [ 37 55 AE )

National Comprehensive Cancer Network(NCCN)
FE RS ARG~ 4 American Psychiatric Association( APA)
5 ] 10 fih 988 25 10 Hhc A R

Central Brain Tumor Registry of the United States

(CBTRUS)

E FE M AFEES American Academy of Neurology(AAN)

IR A 5 2 TR
Food and Drug Administration(FDA)



