RZE

MR A4 F F#EERL —3 —BHEHERIR ~ OV =7 28 dl ik
percutaneous laser disc hernia ablation (MR-guided PLDHA)

BAEKE, FR Tl OBEEL B
JREEKE, HEEET? MRS

TRREERER RS 2R RE
SRR RERERRR RS

FL&®IC

FERERERIS A~V = 7 I3 e SRR, B
AR T EE LI LITRR T 2BET, ©
DIERIC DT> UL ERHEALEZFHBD 5.
—BRIICRENBERE TV, BELRLN
TWEEICIE, &5 T OBMARENTH
N5, L LARBRARLS, Xy P ER
Brmnbh, SIEEID R E KR S
N5 &ET, BMMBERIILT LLIMETER
V. FEFMOMRIC OV THREDO/NI W
DPHREVLDE T AT, FIMEFEDY
A7 it DBFER P EMICHE I N TR
DBBERTH 5.

TEEFREOEEE LT, V'V N VERT
TOV—Y—IC X % B HIMERIR ZE B % per-
cutaneous laser disc decompression (PLDD)
BHTIN, TORBEIMRETEAL L bHE
BLTWARYVD. 2 U CHEMEMBRAN V=T
IR L CHRBRER L —F—BEIRA SN TY
58, L LBETOPLDD RV b7V B
TTAbLhTWAELD, ERIUEZEDOX
WHEBROMBENR DD, F—7 v FADORIARIE
BTN TV 50, EBHERERIR V=7
DFEHD & OREITH N/ P ITAICEHE T & 7%

W FORERDD - 7z,

—77, MR IIPEHEHERINR B OZE ML &
L&D, NVZTHHEOREPIERICIEETE
LREBMZHETHS. ELELIIMROEH
HEFIAL, MR%ZHA FELCLV—Y—Ck
D HERISR NIV =7 Bk % RTS8 B AUREREIIR
ANV =7 KB percutaneous laser disc hernia
ablation (MR-guided PLDHA) %3 &7-9. L
V ETVERT Tt T % PLDD (3 8%
IES 5 DICR LT, MR F Tt kY thecal
sac T < DHERIR~NIV Z 7 # HERE+5 2 &
DERETH 5. i, MY 7TIVF AL LT
BRI T &, B OBELIBEETHSHD
THMET 5.

B 5]

EEXZLOMBBRTIE, FHE8ELA, WO
AL THEBRTEEE S L CERTRTH S
open type MR A& A 3N, 4 OfHEANBE
BEEDEREOHRBIGHALTE. 40
MR 74 FF TT& %7213 thecal sac i1 < DHE
BNV =7 BRI L, ZKEd 5 HEER
BRI, ZTOFER MR A FiZ kD IERE: tar-
geting ME[EET, V—YP =1l X 3R OEE

F—TJ— F interventional MR, less invasive surgery, laser vaporization, lumbar disc hernia
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MR CTEZX V7 TE, R~ V=T
HFEERMIEH T EPARRIC 5. EEDS
[3AE R MR A4 FTFORER L — 5 —HER
T = 7 ZKEL#E percutaneous laser disc her-
nia ablation (MR-guided PLDHA) *#&4& L
7z. 4 E PLDHA OBELZHET H & & bIC
FRPRAT R & 0 SHfiess L7c.

MRBLVHE

FERERERIR IV = 7 R TRRIRIER
DHERT, WEERTR, BEG2E TR
FHIEEAMTPN TV BAELRNRE L. &
REHE Y UC, BERB XU TRICKE AR
L, WERCAAEEERES 6~8 B EEF L,
RIET AMEERDAD 5. FERREICRIG
<, ERABHE L EWVESAZEL L Lz (Ta-
ble 1). MR BT R Cld, #&ZBAEHE L T35,
HERSAR BB L O WEEB 2 IR L7z,
B AEZL L, B Lo AR~ V=T
T 2% - L7z (Fig. 1). MR & CHEHE
B WTEL L, free fragment & 7% - T\ B RES]

g L7z (Fig. 2). DI EOZ WA R T 1997
# 3 A XY MR-guided PLDHA % {7 L7=D
i, BH266, TH10FTH L. FaF
21~62 BT, MERIHR IV =T OEAIL L4/5
23 %1, L5/S1136ITH%.
FRLAZIMRIZES AT 4 2 AIRIS0.3T
Th5 (Fig. 3). X AWEA—T V%4 TT,
FTiCAMOBAERS D, £m210 &, #E
708, HE38cm OB 0 EHE>. MR
fluoroscopy & gradient echo % & & # & &

Table 1. Indication for Percutaneous Laser
Disc Hernia Ablation (PLDHA) under MR
Guidance

radiculopathy, sciatica (6-8 weeks)
sensory and motor disturbance
no response to conservative treatment
bed rest
rehabilitation
nerve block
analgesics
MR image
protrusion type (not free fragment)

Fig. 1. Lumbar disc hernia is classified into protrusion and extrusion

type. Protrusion type is good indication for PLDHA (left). Extrusion of
the part of the nucleus pulposus is excluded (right).

1997 4612 A 12 H5H 1998 42 1 A 26 HIET

BIRIEERSE  T277 TEEMMHHET 163-1 HAREAEREMREMBREAS BAEkE
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T, (1) T2 5h58MH SSFP % (steady state free
precession) /NIVAY—%4 VA TH 5 SARGE
% (steady state acquisition with rewinded
gradient echo), %% TR/TE :16/4, projec-
tion : 32-256, (2)A/%4 5 —/$)L A4 50 T1 84
M SSFP R/ 2y —% /A RS-SARGE #:

(RF-spoiled SARGE) , # %2 TR/TE ; 20/6,
projection : 32-256, (3)s@ % © T1 3 W FH GE
%, & TR/TE:30/8, projection : 32-256
BEHFH XN TW5S. MR fluoroscopy 1T 2 738
NTHHN, FIFEVTIVEA LNTEVERBE
bind. X554 AMEiE 7mm T, Matrix i3

Fig. 2. MR images demonstrated extrusion type of lumbar disc hernia

(arrow).

Fig. 3. Open type MR unit which we use for
PLDA is Hitachi AIRIS 0.3 T.
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256 %256 TH 5. A —TVEA T THBID
BENDT 7 CANEE T, FEEBOA VX
=RV a VEFIHTES. RT 4 —34 Vi
a4 VEBE LU TCERPESICT 25 KSR L
7= (Fig. 4).

22 H H1E MR %S @ 15 cm % 72 13 20 cm,
18G Chiba needle (Cook ##! MReye, — v 7
B LGS wER L. ERR~V=T O
BB L7z — T —12, Neodymium : yt-
trium-aluminum-garnet (Nd : Yag) laser Hera-
cules 5100 (Laserscope, CA, USA) Th 5. V
— P — 1 E 1T 1064 nm T, HiE1~100 7
v FOBTaY PE—IVTE, EBROEEA ]
BETH5.

WAL, MR CHRETALZHER L, HER
BNV ZT OR—7y bR 5. fERERNIV
Z7 Othecalsac L X —7 v P T 57
b, FEROMFHERRER LD S HIC@FT LD
2 H|§ % (far lateral puncture) . JFPTRRE:%
1T - 7=, ZFH$t% MR fluoroscopy TEZ X
VYT L EBRL X =7y FICFIAT . MR
fluoroscopy %, axial view 35 & UF coronal view
R L7 (Fig.5). Z L CHM & T HHER
BWANZTICYE > TA T iR L.

MR Ti, T2 sRE G & H 8 Lok, FRETo
AEixHEEL, V—F =75 AN —%EAL,
K ABEB L. V—Y—1Z10W, lsec T
800~2100 ¥ = — LV CHEE L7-. T DM MR
fluoroscopy TE =X — L, KEOEE %
Liz. t+o#Ban/ic2 &b IUEROER,
HEEELR PERRERAHE L & 2R L
BREAKT Lic. U—T—REHET 8, ZHIgT
Tk, WERE & DRBREERORE L HE
L7z, ¥PRAROL, FR%*8EZE L. BH
BE, B RBZE L. #5FPE T Mac-
Nab OFEIOWC L 0 fiTEH, BH, 1EEBSE
U1 A% T{T -7 (Table 2).

& R

BAEE TCMR A FTFCD Yaglaser IZ &
% BEHEMERIHZ ~ )L =7 © PLDHA 13 B #: 26
B, i 10 BIEF 36 Bl TH 5. F41 21~62
BCH o lo. BHEMERERAVZT7 OF/ALIT,
L4/523 4, L5/S113 I TdH -7 (Table 3).

V—Y—iC L BRENT, BERER 2R L
7 OBEERICITO B, FERA%ET S LR
I 800~2100 ¥ o — )T THREk L. Kk

Fig. 5. MR fluoroscopy during procedure is shown : Targeting was

confirmed accurately by MR fluoroscopy multidirectionaly.
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A MR fluoroscopy ICCEZ X UV 7 L. fif
F1> MR fluoroscopy Tld, ZKEX N 7-HArH

Table 2. MacNab Criteria for Response to
Treatment

Excellent; Resumed preoperative function
No dependency inclusing medica-
tions
Activity appropriate
No objective sign of nerve root im-
pairment

Good; Occational backpain or leg pain
No dependency inclusing medica-
tions

Fair; Intermittent episodes of mild lum-
bar radicular pain and/or low back
pain

Poor; Subjective

No productivity
Continued pain behavior
Medication abuse

Objective
Objective signs of continuing
radiculopathy

low intensity #2 L, Y7 F57 ¥ 5 VEE
IZ CZRBERAL A high intensity & U CBIBKICHS
I sl ences (Fig.6). Tt d
MREGRZHE L, BEAZET Lz, fiEo
MR Fr RT3, 7B SN 7-86225 low intensi-
ty #Z2L 5% (Fig. 7).

FERVL 36 Bl 32 G C TR, MR, F
BEEBRE N L, FHOLLEIRATTHET
&> 7. Table2 D T & { MacNab O 2 &

Table 3. Summary of Patients Treated by MR-
guided PLDHA is Shown

MR-guided PLDHA (Oct. 1997)

Number of patients 36
Male 26
Female 10

Age range 21-62Y

Level of disc hernia
L4/5 23
L5/S1 13

Laser energy 8002100 joule

Overall success rate 88.9%

Complication rate 2.8%
A|B
C|D

Fig. 6. A : Preoperative MR image. B, C: MR fluoroscopy indicated
low intensity during procedure. D : The subtraction method demonstrat-
ed high temperature area as high intensity spot (arrow).
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Pre PLDHA

Post PLDHA

Fig. 7. The ablated area of the disc protrusion was shown as low intensi-
ty area in the postoperative MR image.

Table 4. Outcome after MR-guided PLDHA. Over-
all Success Rate was 88.9%

MacNab criteria case
Excellent 18
Good 10
Fair 4
Poor 4
Total 36

I - TREZSELAD. BELI»AR
O FEAI 1L, excellent 18 #il, good 10 @1, fair
4 ], poor 4 I TH 7= (Tabled). L7zh-
T, RO BZEIT 88.9% TH - /= (Table
3). FERBHEVHEL T poor 73 4 4l
HY, TOOH2HTEBACHE Oy 7
BEBNETH 7. B 2HITTEREL A
EN5LD0, AFERE HEEBICERLT
W% (Table 4). A PHEZHERITRSE S 16IC
AbNTz. 92 BHOZEGRE TIERPHE
L, EEEHERRRE CH >/, &
DD EPHEL 2 <, AHHEFRERIT 2.8%T
% -7z (Table 3).

1 23

ERERERIIR V=713, MBS 5\ I3k 7s
FIC kD, HEMRABORMERSKZL, #%

DB U CHiRiR 2 B3 A AL &, (Rifis

LB LT D RO L, PR & HE
T hEBRAIC o EINS (Fig. 1). FEHEHER]
WAV =7 OFERITIER, THE, TEAREE
ERET, TNITH A L FEEEBRE S D -
TA, ERABEZILHSALTCWBENCLVE
EMER AR XN S, —IRICITETERALE
U, FOBICTEBA4ELT2~3 B LVWE
FBEH T 5.

MR (3R BT RS O B ek
T, BHEANVZTITR L C A IERE R 2T AT RE
THH. FLTMRICED VT BB E
T HPEEICTHEPOLEINARETH 5.
HERSH IV = 7 % R RFHIC MR IC TEEF 9 5
BIR%E L 72D, ~NVZT OfEd, HERRORE
TINTEY, BEREHERE V=7 O B KRR
i3, ML, BIRERASET B8 7
LEBFIET LD, COBFEEERETLH L,
ST L SBIMAERE TIdR <, EREBOBREE
TRHLTC & BEGARD IR b THET 5.

FEMERERINA IV = 7 OWRERIL, RAFHIIEER T
BiFnfaRE & D058% <, —BINTITRFR
R CaEE L \Walics U TBIMAR R 5T
hCEk. Ly LEFIERECHE 0y 7%
fT-CWBHHEIC, TERESETT560LH
5. ARFERL, BREONIVLONHKRE
WHOETHEATHHH, T T~ 78y
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— V% U—IT kB Love (ki —REVICTTH N,
ARBESEHEINTWS., L L6
BT OFMTHY, BHBEDOABRABEIL
BT, EAEOFEH KBTS IN5.

THEEREBOBEL LT, V-V k5
e HOHERIAOR AT (PLDD) D~ 2Py 1R.45 % A
W7 R BRI 7 & R A H N,
ZTOEBOBRIFCHA I LBPREINTVS.
Hr i PLDD i3, ERETH D ABRIARIL 1~2
HT, BEXRITTIO~T% tBEINTW
BUD. L LBEETDI T AHEIR VY
VBRI TH S, Lok TXBHgEL
RIS D IEBICHA SN TSR E D D, T
V=P —IC X DAV T 0 SEEM LB S
KN, TOEED EOBREILTPN TV
i BRI S D 5 Tz

—7, MRIZEN/ IV FSAMICED
BRI AT CTE, EH O ITHE ~ ORMEN
FHEBIC MR H 4 FOEREZIT> TS5,
MR ZIEFEIC» DU TIVE A AT /R =XV
Y aVOHA FIEREREEL T NH~1D,
FEHERERIS A~V = 710 B\ T b 2R o AR I T
TIVHEMT, ¥—7y PEBFETES. MR
A FCTOMERBRBEM DR A 1% Schoenen-
berger HIZ X D EERFAIBEE I N TV 519,
L& L 3BIlo®mE ThVEKROFMILZIN
TWwirw., EFZLRZSELVY M VERTO
PLDD ORIk 5HiE & LT, MR
OEDERE, VT IVEA ACEBRBPELN S
YoM ZFIHA L C, MR-guided PLDHA %
36 BICAT - 7o, ZDORERERDTTHE L D B,
MERIZ LV —Y—IC L AR FIRET, FEUE
BRIFCTHH T EDPLPIC/- 7. MR EE
HEZX— LN L TE AT IR LK
NVEZTHELSCE =Ty Pk, MILOHE
Ml zZRI L, ¥—7y FEFERTS. RO
B U7 Blif% % 7880 T % B e A HERIRR AR C
13724, AIREZR) & V) thecal sac 3 < OHEMINR
NVET ZDS DB HTER L > T b
(Fig. 5). L7228 o TREROHERIMRITEM Tid
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7n <, MERIMRAIV =7 Z&KE i (percutaneous
laser disc hernia ablation PLDHA) &% 2 T\
5. ZLTMRAA FTHFS>I LT, XDIE
TR BB MATREIC ik 5 /2. BWIGAEL, 1) #
FBED 6~8 BiTbh - hgzE Lz, 2)
TEOHREEER JUIRERAEZICHEE
T, HEAOEFRVLEELC &, 3) MR E&
LSELBH TR WEER OV =T ThH I L
TS LTWA. TEEBREICOWTEE
L CWie WGl b EEERT RA B NETHEIS & LT
W5, EFREBEEETEHEEYT, BERE
13, BREIT8BIN LR TEALFEREET
W5, fTERE, ME—E TERIERFEL NS
BT, 12 ABRICTERBHEE L T 500 % &5

L7z, CThIdZERBERZERIL L7~V =7 B3
IZIE 0 D 7o O ERER N ET H S D L HE
BEINb. ENTHo4BDOSH 3BT
BRDEF L TWA DD, EFFIOFHE B
BEThLz->TRY, HEEBERRAETH -
7z.

MR Fr RAEET, RMERSKZE L Thiewy
RE OB ANV TR L VEIGE 5.
MR Ei{g TR OB OB E3 A 5 I
KW T X A, free fragment 127 - TV B HE
FRANVZT 3 ESH LEZ OGN TV, LiL
BIMATF AT S T 5 FERERERSI ~ L =
7 Oepicit, MR-guided PLDHA THHLT X
BIECIRD 5 EE 2 b, SHRIEREOHBENR
BmdsbotBbns.

BERFNC O \WTCid, BED & & ARFE
EESFIZIT > T\W5A. L L PLDHA i3,
NVEZTRBEL, fii/hSEEECa b5
BRETH AT &, EAFRBEOMAE
<, CORMDBEDOEREMERL, k0RO
HERIFEERT S &, BVERE T MR-guid-
ed PLDHA S3AA LN TIWEEZ TV 5.

MR-guided PLDHA %, fiisf, 81 MR
ERETH LT, TOFBBTEETHS. L
HL LD ERLABORBEZINET 57201
%, V=Y —RHEFORES M A MR B &
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DEHI S ALERD L. MEFO L —Y —hE
Tid, MRICMREBRLVEEDO< y VT
2TV, BEWREDM TN TR, /5
O L ——BE Tk, MR E& L VEES
MEEZXZ U VT LRI N T\ 520,
Bx DREO< vy BV T 2FT-> TWBHD, TO
B&REE- XU V75T LICKDIERE, ©4
TEREBIRRIC RS EEZDND.

MR-guided PLDHA O£ 7 v 0 —7 v 7/
BBRAEDO L ZAH T4 TR, BREROMEIZ
DV T 5 LR TERWE, SHIEFZ
BERTHR L.

PLDHA O&BHE & LT, 1 FNTHERIRAE %
BEBR L7, Lo LERRRCHEL TR, &
BRI AR CTH o 7o L HERI L T 5. BED
ECAHBPHEFRAERITZ28%8 ThSH. F Ol
PLDD © & BHiE & L TSCHRAYIC I paraspinal
muscular spasm, sacroiliac arthritis #4733
B0 WFNIZ L THEERAHEITZ L,
M N R R AT MR 2 7 L 7 EBI DR A5 51 3 7
<, EBEREIORET, HRENZHERBEETD
5.

& &=

MR # A4 FiZ & D "JHEIC 7% - 7= MR-guided
PLDHA JBEEHEICOWTHRE L. kDL v
FEVBEBRT TSN T L —T—Ic k5
TEMEMERISORUESG (PLDD) 1k LT, MR-
guided PLDHA ¥, &4, HELERBEDOHR
BThoHD, BVEESRAFTES.

X R

1) Choy DSJ, Ascher PW, et al.: Percutaneous
laser disc decompression. Spine 1992 ; 17 : 949-
965

2) Sherk HH, Black JD, Prodoehl JA, Cummings
RS : Laser in orthopedic surgery laser diskec-
tomy. Orthopedics 1993 ; 16 : 573-576

3) Siebert W : Percutaneous laser disc decompres-

sion ; The European experience. Spine ; State of
the art reviews 1993 ; 7 : 103-133

4) Black WA : A neurosurgical perspective on
PLDD. J Clinical Laser Medicine & Surgery
1995;13:167-171

5) Botsford JA : The role of radiology in percutane-

ous laser disc decompression. J Clinical Laser

Medicine & Surgery 1995 ; 13 : 173-186

Choy DS]J : Techniques of percutaneous laser

disc decompression with Nd : YAG laser. J Clini-

cal Laser Medicine & Surgery 1995 ; 13 : 187-

193

Choy DS]J : Clinical experience and results with

389 PLDD procedures with the Nd : YAG laser,

1986-1995. J Clinical Laser Medicine & Surgery

1995 ; 13 :209-213

8) TREE : EMHERR AL T ITx T A REEH
L —F — R — BRI L ORRRAIAL
B— BARV—Y—EFEEEE 1997;18:11-20

9) Hashimoto T, Terao T, Abe T, Miita K, Harada
J : Percutaneous lumbar disc decompression

6

=

7

~—

with Yag laser (PLDD) under interventional
MR. 2nd interventional MR Symposium (Ab-
stract), Eur Radiol 1997 ; 7 : 1155

10) MacNab I : Negative disc exploration : An analy-

=

sis of the causes of nerve-root involvement in six-
ty-eight patients. J Bone Joint Surg 1971 ; 53A :
891-903

Komori H, Shinomiya K, Nakai H, Yamaura I,
Takeda S, Furuya K : The natural history of her-
niated nucleus pulposus with radiculopathy.
Spine 1996 ; 21 : 225-229

12) Ito T, Yamada M, Ikuta F, Furuda T, Hoshi S,
Kawaji Y, Uchiyama S, Homma T, Takahashi
HE : Histologic evidence of absorption of seques-
tration-type herniated disc. Spine 1996 ;21 :
230-234

Cummings RS, Prodoehl JA, Hermantin FU,
Rhodes A, Sherk HH : Percutaneous laser disk-
ectomy using a flexible endoscope ;technical

11

~—

13

Z

considerations. Spine; State of the art reviews
1993 ; 7:135-139

14) Osman SG, Marsolais EB : Endoscopic trans-
iliac approach to L5-S1 disc and foramen. Spine
1997 ; 22 : 1259-1263

15) =FHEAK, FEEHEK, BAEH: F—7vXx
A 7MRIL HA FFCOMEBICH T H/NF

105



AREESE $18% 2% (1998)

~3/—. Isotope News 1996 : 7-9

16) = mEFfik, FHEKR, +IEEET, BAE
e A v Z =XV 550 MRI O & RIE
. Innervision 1997 ; 12 : 28-32

17) ZJemFk, SEALE, FAEK : -7V %
A 7 MRI Jo4E AIRIS OFER# 4. Innervision
1997 ; 11:21-24

18) Schoenenberger AW, Steiner P, Debatin JL,
Zweifel K, Erhart P, von Schulthess GK, Holdler
J : Real time monitoring of laser diskectomies
with a superconducting, open-configurating MR

106

19)

20)

system. A J Roentogenology 1997 ; 169 : 863—
867

Kahn T, Bettag M, Ulrich F : MRI guided laser
induced interstitial thermotherapy of cerebral neo-
plasms. J Comput Assist Tomogr 1994 ;18:
519-532

Vogl T], Muller PK, Hammerstingl R : Malig-
nant liver tumors treated with MR imaging-guid-
ed laser- induced thermotherapy ; technique and
postoperative results. Radiology 1995; 196 :
257-265



MR Guided Percutaneous Laser Lumbar Disk Hernia Ablation
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163-1, Kashiwashita, Kashiwa-shi, Chiba 277
3Department of Neurosurgery, The Jikei University School of Medicine

An MRI unit for interventional procedure is very useful for minimally invasive surgery of the
brain and spine. Percutaneous laser disc decompression (PLDD) utilizing X-ray fluoroscopy is a rela-
tively new less invasive procedure for treatment of lumbar disc herniation. MR guided laser surgery
is applied to patients with disc herniation at our department. Approaching the target of the disc pro-
trusion was easily conducted and vaporizing the disc hernia directly using a laser was possible under
MR fluoroscopy.

Purpose : The purpose of the present study is to evaluate the usefulness of MR guided percutane-
ous laser disc hernia ablation (MR-guided PLDHA).

Materials and Methods : As subjects, 36 patients with lumbar disc herniation, including 23 cases
with L4/5 involvement and 13 cases with L5/S1 involvement were studied. Among these, 26 were
males and 10 were females, age ranging from 24 to 62. We used an open type MR system (Hitachi,
Airis 0.3T), a permanent, open configuration MR system. A YAG laser (LaserScope, USA) was
used for PLDHA. An MR compatible 18G titanium needle 15 cm in length was used to puncture the
herniated discs.

Results : The MR compatible needle was clearly visualized, and used to safely and accurately punc-
ture the target herniated disc in each case with multidimensional guidance. Application of the laser
was performed with MR guidance. The energy dose from the laser ranged from 800 to 2100 joules.
In most cases, signs and symptoms improved in the patients immediately after disc vaporization.
The overall success rate was 88.9%. The complication rate was 2.8%, including one case of discitis
after PLDHA.

Conclusions : MR fluoroscopy sequence permits near real time imaging and provides an easy ap-
proach to the therapeutic target of disc herniation. MR guided PLDHA is a minimally invasive proce-
dure and is very useful for the treatment of lumbar disc protrusion.
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