172 UEESE 51%6% 172~192 December 25, 1995 (3% 7)

BRZHTIC X b BRI OBSEI R I e —F v Y VIRFHG
D F 7 B
itk 10 F L Lo BB HGRER R IC oW T—

RE HE
EERAFEERMMES Y HE B AL 85D

CEERT7TH#9 B 7HZM

The 10-year follow-up vesults after image verified VL thalamotomy
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Department of Neurological Surgery, School of Medicine, The University of Tokushima, Tokushima
(Director : Prof. Keizo Matsumoto)

SUMMARY

This paper presents a long-term follow-up study of 107 patients with Parkinson disease
(PD) who underwent unilateral or bilateral image verified ventrolateral (VL) thalamotomy
in our service between June 1976 and December 1982. Of these 107 patients, 101 received
unilateral surgery, and six bilateral surgery. The follow-up periods were at least 10 years
from the operation (from the second intervention in cases with bilateral procedures).

In 101 cases (48 males and 53 females) who received unilateral surgery, the mean age
at onset was 54.2 years, the mean age at the time of the operation was 59.0 years and the
average duration from the onset of the disease to the operation was 4.46 years. Thirty-nine
of 101 patients died within 10 years after the operation, but 18 patients died from illnesses
unrelated to their PD : five cases with cancer, four with heart failure, three with trauma (not
related to PD), two with apoplexy, two with sudden death, one with ileus and one in a traffic
accident, respectively. The other 21 patients were thought to have died from the progres-
sion of PD.

In the remaining 83 cases of the unilateral group, except 18 patients who died from
illnesses unrelated to their PD, there was no progression after surgery in two of five patients
classified preoperatively in Grade I, 20 of 44 patients in Grade IIa, 15 of 23 patients in
Grade IIb and three of 11 patients in Grade III.

In six cases (three males and three females) who received bilateral surgery, the mean
age at onset was 38.8 years, the mean age at the first surgical procedure was 44.2 years and
the average duration from the onset of the disease to the first operation was 5.33 years. The
average interval between the first and second operations was 4.97 years and the mean age
at the second surgical procedure was 49.0 years. Before the first operation, one patient was
graded as Grade I, two as Grade Ila and three as Grade IIb. Before the second operation,
these cases were classified as five in Grade I1a and one in Grade IIb. Ten years after the
second operation, there was no noticeable progression of the disease in two of six patients,
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but five of six patients had been in the same condition for nearly 15 years from the time of
the first operation, and no patient died.

The older-onset cases (onset at 60 years of age or more) tended to show more rapid
progression of the PD. However, there was the same improvement in all cases in the early
postoperative stage, but the long-term result of the older-onset cases was worse than that
of the younger-onset cases (onset at less than 60 years of age). At the early postoperative
stage, Grade III patients demonstrated the same surgical effect as Grade I to IIb patient.
However the long-term result of Grade Il was not so good as that of Grade I to IIb.
Prognosis in the patients who had received L-DOPA therapy preoperatively was worse than
that of patients who had no L-DOPA therapy.

VL thalamotomy is effective for improving the motor symptoms of PD and activity of
daily living of PD patients, but from our data, indication of surgery should thus be
determined carefully in the group of ‘older-onset cases, Grade III cases and L-DOPA treated

patients.

(received September 7, 1995)
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PVG

. , . ,
Fig.1 Intraoperative pneumoventriculogram (PVG), anteroposterior view (left) and
lateral view (right). The tip of the probe is seen applied to the target point
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Fig.2 Schematic presentation of the target point. (TP ; ventrolateral nucleus)
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Grade I, WICEERZH T2 b O O— O HHHFHE

Table1 Grading of patients with Parkinson disease.

Hoehn & Yahr Matsumoto, et al.

Clinical Description

Unilateral involvement only, usually with no functional

Bilateral involvement, but predominantly on one side; no
axial syndrome ; self-sufficient in ADL

Moderate bilateral involvement; moderate bradykinesia,
positive axial syndrome ; restricted in ADL (partially self-

Marked involvement ; severely disabled in ADL ; patient still
able to walk & stand unassisted

(1967) 197D
Stage Grade
1 I
impairment
2 Ila
3 IIb
sufficient)
4 11
5 IV

Confined to bed; marked vegetative & psychological
changes ; poor risk for surgical procedures judging by other
physical conditions

ADL : activity of daily living

& i L)

Fig.3 CT appearance of a thalamic lesion on Day 14 after VL thalamotomy.

Type C : A central location of the VL nucleus.

Type P :

A lesion located a little posterior to the center of the VL nucleus.

Type A : A lesion located a little anterior to the center of the VL nucleus.
Type L : A lesion located a little lateral to the center of the VL nucleus.
Type M : A lesion located a little medial to the center of the VL nucleus.



176

THH, BINAEEIAEERD D% Grade [1a, MHIic
ERZHL, HEABCRCABZET 0%
Grade IIb, fERAPHEFT L, B AERCNPHEET S L
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30-39 40-49 50-59 60-69 70 -79

AGE (yrs.) AGE (yrs.)
Male 3 10 14 21 0 Male 1 5 15 26 1
Female 3 9 28 12 1 Female 0 6 21 25 1

Fig.4 Age distribution of patients at time of
onset.

Fig.5 Age distribution of patients at time of
operation.

Table 2 Distribution of patient’s grade at each of the follow-up period.

Grade
No symptom I IIa IIb I 1\Y Dead
Preop. 5 51 30 15
Postop. (at discharge) 4 55 33 9
Postop. 2 yrs. 6 36 38 15 1 2 3¢
Postop. 5 yrs. 4 12 38 24 5 3 15 ( 8
Postop. 10 yrs. 3 4 25 18 5 7 39 (18)

() : Number of dead cases which had proved no relation to Parkinson disease.
Number : Number of cases in each grade.
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hEbheeEfiics L& (Type P; posterior) BEEEH
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tsumoto %, 1963 ; A4, 1964 a, b) THE S 27
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Boduil (Type O) H5 W3 xhxd A TRRHH
(Type A ; anterior) 123 X STEEEE HERD S ICHE
@Jiﬁ%ﬁ*’) &

FIFEBIC X o T, Tk CT s\ TIREREL
KM OFOE X b el (Type L ; lateral)
BB WEAA (Type M : medial) BTS00 B
Rohnten, Wb EEESRKRENMIE T
RNTWBLDIIE LN - 1o

Thebb, SRV THKEAELY L EL
TBEEEAER AT D, TypeL i\ T HHFE
i CT ER BB A B O IE A NSRRI IR R AR
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REMICIEE > T h, NWIRBEEARAL DY
% capsular lesion #1E - 7REFIL7shr 5 7.
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2 FRIFEMRFIcoWT

2.1 HEIFMHAORATIRE & M8 10 F 0 KRB
(Fig. 4, Fig. 5, Table 2)

FRIDOBFMHIT - IeiEFNIH M 48 Fl, Lt 53 4
DF 101 BITH - fo. RAERFOFERILI0~TI R T, FB
60 RAEIPRDEL, THI0KRAPRETHY,
FHER1254.718.7 (Mean+S. D, U TFTRE L) &
(BHES.119.18%, HTH54.4183K) THo- 1k
(Fig. 4). RIENLFME CoOMBI 1 ~21 4, ¥
4.32+3.834F (5B 4.383.534, Lt 4.2624.13
) THhote. FMRFOFBILIM~TIRT, BhLd
0B RD L, FHFERIT.0£7.7% (Ftk
59.5+8.3 &, M 58.6+7.2 ) TH-7 (Fig. 5).
At Grade %, 1 5%, Ila 514, IIb 30 %, I
158 CTH oo, M 10 £ToD Grade 13, FERL 3
#l, 1461, Ia256, IIb 1841, 11546, IV 74,
B39 BITH - 7chy, FECHID 5B 18 Filid PD o
TEEEBREDIWIERIZY 50T, £DORRRILE
5B, [LAE 4 B, PD 0ffT & ZEECEGRO 4
BRCELED Litotcb D 36, W24, =K
E26l, ZBEREAVIANZ L 1IFTH-T. i

Table 3 Relationship between sex and postoperative chronological change of the grading.

Duration Grade
Sex from onset 5 Postop. Postop. Postop. Postop.
reop.
to op. (yrs) (Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
Male 4.66 2.29 1.42 1.55 2.26 3.40
[n=38] } *
Female 4.29 2.64 1.38 1.80 2.76 3.56
[n=45]

* Mann-Whitney U-test ; p<0.05

Table 4 Relationship between sex and postoperative chronologi-
cal change of the improvement score.

Inprovement score

Sex Postop. Postop. Postop. Postop.
(Discharge) (2 yrs.) (5 yrs.) 10 yrs.)
Male 0.87 0.74 0.03 —1.11
[n = 38} } * %
Female Lea T 0.84 —0.11 —0.91
[n=45]

** Mann-Whitney U-test ; p<0.01
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D 21 Bk, PD 0TIz X DIET Lz EHFE L2y,
IRODOBEIREL Y 4 ~164F (F59.24+3.77
), FHHE2 ~104F (CFH6.19+2.524F) THLL
T\ 7z (Table 2).

22 HHFmmsEeERo S8 X 585

RADHETESE LU TOZ & ABILL, RIED
L FMN E CORM & P UER ORREZE (L 2 BRE L
1o, Tiebb, it PD OfERBZHEE LS D% 0 4,
I#14& Ia %24 IIb %34 MME48 Ve
584, FLTPDOHEFTII DT LAbDR6 AL
L &SI TOFE R AR L. $ 70, MBS GREE
W), itk 2 48, itk 5 4F, Witk 10 EFToHEE %, (H
FE) = (A1 Grade A% — GHiiRFo Grade s%0
DR L IFEL, UToHHBESWTRE L. &
BRI, Bk PD & BfRVIER TR L1 18 4

#
b
&

RS LTz 83 BlicounTHT - 7o

2+2+1 3] (Table 3, Table 4)

BHAEG (38 B (XRAEN HFH 4.66+3.74 4, F
# Grade 2.29+0.77 AT, F7ooMER 4561
FRED H ) 4.2914.324F, ¥ Grade 2.6410.80
HTFMEZT T e, RIELLFH & Tofkhicix
BB THEEERRD eh - 1o b, M Grade (Xt
DHHNEL, HEZ (p<0.05) B@H LRI, Lil
itk o & SR S T Grade W TFhid BiEod
BERIFEDOLRIE, -1 (Table 3). HHERE TRHE
# GEBERY) R THM0.8710.62, i 1.27+
0.50 2 HE (p<0.0D) wiet:sFEr -7 (Table 4).
F DI DMENC XD F L Grade 2B 7o D3,
WEH GEBER) @ Grade 3B L & b Ii3F 1.4 TEN
£ g o T,

Table 5 Relationship between age at onset and postoperative chronological change of the grading.

Age at Duration Grade
onset from onset Preop.* Postop. Postop. Postop. Postop.
(.0 to op. (yrs.)** (Discharge) (2 yrs.) (5 yrs.) (10 yrs.)*
<50 7.14 2.29 1.23 1.41 1.91 2.55
kK Kk kkk dkokk | kkk
[(n=22] J :|
50—59 4.29 2.77 1.56 1.88 2.65 3.68
*kkk k%%
[n=34] J J
=60 2.48 2.30 1.33 1.67 2.89 4.00
[n=27]

* Kruskal-Wallis test ; p<0.05
** Kruskal-Wallis test ; p<0.01

*xx Scheffe’s multiple comparison test ; p<0.05
*+x*x Scheffe’s multiple comparison test ; p<0.01

Table 6 Relationship between age at onset and postoperative chrono-
logical change of the improvement score.

Age at Improvement score
Onset Postop. Postop, Postop. Postop.
(y.0J (Discharge) (2 yrs) (5 yrs) (10 yrs.)*
<50 1.05 0.86 —0.02 —0.27 "
[n=22]
50—59 1.21 0.88 0.23 —0.91
[n=34]
260 0.96 0.63 0. 25 —1.70
[n=27]

* Kruskal-Wallis test ; p<0.05

*x Scheffe’s multiple comparison test ; p<0.05
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2+2+2 ZIER4EW (Table 5, Table 6)
FHREEG %, FAERFOFE# T 50 BAMR (22 #1),
50 BAEE (34 61D, 60KLLERE Q76D o 3FFIHT
THRE L. FE»LFM E T oA 50 5% K i
7.14+5.96 4F, 50 WAEE4.29+2.80 4F, 60 mill LB¥
2.48+1.67 4 & RAEFMH E < Te B3 <, 60 B
ERIAERALD 2B L O REE» HFHE TR
Hihr o to. 78T Grade 13, 50 @R BEF# 2.27+0.63
B, S0 AR 2.77+0.82 4, 60Ul LFEFY
2.30+0.82 L ESORBEI MO 2L VAR (p<
0.05) 1z Grade M\ Eps» 7. HiEHE GBERD, 4
24, itk 5 £ TIRAFOFY Grade THEEBEE TR
oo oA, #itg 10 4T3, 50 BAMEE T 2.55+
1.44 A5, 50 AR 3.68+11.82 4, 60 kbl LB
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¥14.00+1.86 s & 50 AR MO 2 REICHLLAR
(p<0.05) & Grade BRIFTH - 7 (Table5). HE
BETHmES GREIRY), Mgk 24E, itk 5 F X &FEH
CHEBEZIR ORI -7, HiH 10 Tk 60 L
EB OCE#H-1.70£1.75) LS50 AR CEH
—0.27+1.45) LoOMIEEEZE (p<0.05)23FEDdLI
7o (Table 6). X o THRIEFIDOEFEHIT RGBS
RRLRAI-DE, RIEFEROEVEFICHA~N PD Ot
IHVEBCDOD, BECIFEMOGEN I bR FFRL
Twbicd EBbhi.

2+2+3 FIEMLLTME ToOMM (Table 7, Table
8)

RIENOFME OB I, 2FLARH (Bl
B, 3~54ER G560, 6~104H Q04D, 114

Table 7 Relationship between length of preoperative course and postoperative chronological change of

the grading.

Duration Mean Grade
from onset duration Preop. Postop. Postop. Postop. Postop.
to surg. (yrs.) (yrs) (Discharge) (2 yrs) (5 yrs) (10 yrs.)
=2 1.52 2.32 1.39 1.90 2.94 4.00
[n=31]
3—5 3.94 2.49 1.31 1.46 2.31 3.20
(n=35]
6 —10 7.90 3.10 1.80 2.00 2.50 3.70
[n=10]
=11 15.14 2.29 1.29 1.43 1.86 2.29
[n=7]

Table 8 Relationship between length of preoperative course and postoperative chrono-

logical change of the improvement score.

Improvement score

Duration
from onset Postop. Postop. Postop. Postop.
to surg. (yrs) (Discharge) (2 yrs)* (5 yrs)* (10 yrs)*
=2 0.94 0.42 o —0.61 S —1.68
[n=31] :|
3—5 1.17 1.03 0.17 —0.71
[n=35]
6—10 1.30 1.10 0.60 —0.60
[n=10]
=11 1.00 0.86 0.43 0.00
[n=7]

* Kruskal-Wallis test ; <0.05
*x Scheffe’s multiple comparison test ; p<0.05
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AERE (7)) o 4By TRt Lic. Grade o
By, FEECAEBEZERD bR ch - (Table
7. BWEEOKAZ, 2EDARIMO 3TN
FMC X pHEES DL, FHEE D MOFF A
BELL T e, mHRIC 11 SEDL BRI, HEE D
EBALLERNT, o 3 B2k~ slow progressive
T, FAIC L I hICREA X S Rich, #igk 10
FEORFETHMAE & F UK T2z (Table
8).

2+2+4 FHEFER (Table 9, Table 10)

FIMBFOERIZ X b, 60 BARMRE (40 #1) & 60 LA
BB 3B IR L. RE»DFEMR T TOM
L, 60 AR 4.85+4.57 4, 60 Ll LB 4.09+
3.50 5E & Rk ) I ETE D MRRIE D LT EF TD
R 2 o e AEEE X h o T, TR, #iE Ok
BEBUCCOREMB DO V60 LB XD
Grade, HFHEE L DICRIFTRD - L BFEEITLD
nish ot

RE HE

2+2+5 ffifiio Grade (Table 11, Table 12)
#iaioo Grade 5 (1 561, Ila 44 %, 1Ib 23 %,
116D O\RH TR, RBEH»LTFHE TOLM I
Grade BEBL It HIFEVR L fe»> Tk Y, Grade 17
4.00+4.80 %E L k4 T, Gradelll#35.18+2.884F &
BLEL-AEEEZERIR LRI 51 (Table 11).
itk DBEEE T3, WEHE GREZRY) TRAMENITEER 2
B 57z Grade 1 OfERNZ, WATIIb X OIITH -
TIEBNC AN BICHFEE I MEn o e, ERR 0B
HEFICH BT Grade I1a DFEF S #id7 Grade IIb
DIEFICIENBEICHEE IMED - 1o FER DO
W7 Grade IO, FHESOIEHEE LEF S DOD
fioFE X b PD 0#EFTHRRL, FRioRORFIE

A7z (Table 12).

2+2+6 F4hifl (Table 13, Table 14)

FRFA L 31 B, LERF R0 52 B &, ERFRAH
2/3 BT, WO I B\ Th Flifllic
I HAHEEBEEIRDLRICh - T

Table9 Relationship between age at surgery and postoperative chronological change of the

grading.

Age at Duration Qrade
surgery from onset Preop. Postop. Postop. Postop. Postop.
(y.0.) to op. (yrs.) (Discharge) (2 yrs.) 5 yrs.) (10 yrs.)

<60 4.85 2.45 1.28 1.63 2.30 3.13
[n=40]

=60 4.09 2.51 1.51 1.74 2.74 3.81
[n=43]

Table 10 Relationship between age at surgery and postoperative
chronological change of the improvement score.

Age at Improvement score
surgery Postop. Postop. Postop. Postop.
(y.00 (Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
<60 1.18 0.83 0.15 —0.68
[n=40]
=260 1.00 0.77 —0.24 —1.30

[n=43]
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Table 11 Relationship between preoperative grading and postoperative chronological change of the grading.

Duration Grade
from onset Preop.**  Postop. Postop. Postop. Postop.
to op. (yrs.) (Discharge)** (2 yrs)** (5 yrs)** (10 yrs.)**
I 4.00 1.00 0.80 IR .80 RHERR RRRE 160 FRE 240 ek
[n:5J dokk  kokkk ok kk
Ila 4.21 2.00 1.09 1.34 - 2.30 HRRx 0 e
[n=44] :|
IIb 4.70 3.00 1.5 % 1.87 235 Rk 3.3 *xxx
[n=23] ] ]
m 5.18 4.00 2.64 3.09 4.27 5.27
[n=11]

* Kruskal-Wallis test ; p<0.05

*x Kruskal-Wallis test ; p<0.01
*=*#*x Scheffe’s multiple comparison test ; p<0.05
*x*xx Scheffe’s multiple comparison test ; p<0.01

Table 12 Postoperative chronological change of the improve-

ment score.
Improvement score
Postop. Postop. Postop. Postop.
(Dischage)** @ yrs)* (G yrs)* (10 yrs)
I 0.20 KRR RS 020 —0.60 1.40
[n=5]
Ila 0.91 **** 0.66  —0.30™** —1.21
[w=44] 1 J
IIb 1.48 - 1.13 0.65 —0.39
[n=23]
11 1.36 0.91 0.27 — 127
[n=11]

* Kruskal-Wallis test ; p<0.05

*x Kruskal-Wallis test ; p<0.01
*xx Scheffe’s multiple comparison test ; p<0.05
*xxxx Scheffe’s multiple comparison test ; p<0.01

Table 13 Relationship between side of operation and postoperative chronological change of the

grading.
0 Duration Grade
p.
sida from onset Preop. Postop. Postop. Postop. Postop.
to op. (yrs.) (Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
Rt. 4.61 2.65 1.42 1.81 2.74 3.65
[n=31]
Lt. 4.37 2.39 1.39 1.62 2.40 3:39

[n=52]
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2+2+7 1o L-DOPA SIKIRA D% (Table
15, Table 16)

AT 34 A L-DOPA BFI#RA L T iz, &
o L-DOPA faf# (34 #1) & L-DOPA JEfRFEE (49
B OMCFERFRCENRD BN E D ok B L
THhBE, BIENOFME TOMMIL4.65+3.86 5F &
4.33+4.21 £ °HEF L-DOPA IRAEED ST E - 7o
N, BEZXRL bR d o, Lol b, MR-

Mitko A% B L THEKC L-DOPA HARTI
L-DOPA JERRAIF 1z L Grade 23Eh -7 (Table
15). FC X 2 WEE OB T, iriE GRER)
121.06+0.49 & 1.10+0.65 T, FMORIXMHEE L
L IRIERISETH - 1ch’, ok, L-DOPA REBOH
PEEE MECERL, W 2HFTIERENEDD
hikbh, FRHOYDROFEH DS - T (Table
16).

Table 14 Relationship between side of operation and postoper-
ative chronological change of the improvement score.

Improvement score

s?ge Postop. Postop. Postop. Postop.

(Discharge) (2 yrs.) (5 yrs.) (10 yrs.)

Rt. 1.23 0.84 —0.10 —1.00
[n=31]

Lt. 1.00 0.77 —0.02 ~1.00
[n=52]

Table 15 Relationship between preoperative L-DOPA therapy and postoperative chronological change of the

grading.
Duration Grade
from onset Preop. Postop. Postop. Postop. Postop.
to op. (yrs.) (Discharge) (2 yrs) (5 yrs.) (10 yrs.)
L-DOPA (+) 4.65 277 1,71 227 3.18 3.97
* %%k kk k% *
L-DOPA (—) 4.33 2.29 1.18 1.29 2.08 3.14
[n=49]

* Mann-Whitney U-test ; p<0.05
** Mann-Whitney U-test ; p<0.01

Table 16 Relationship between preoperative L-DOPA therapy and post-
operative chronological change of the improvement score.

Improvement score

Postop. Postop. Postop. Postop.
(Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
L-DOPA (+) 1.06 0.50 . —0.41 —1.21
[n=34] J
L-DOPA (—) 1.10 1.00 0.20 —0.86
[n=49]

**x Mann-Whitney U-test; p<0.01
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2+2+8 1Al Grade 1 ~I11b DFERF EESD &
M8l Grade MIofEF (EIEHD) & Ot# (Table 17,
Table 18)

FHiEFD Grade 71 ~IIb THEHBIETH - 7o
FEGI (72 61 &I HEAE LB B0 LT 7o B
EAEDFES] (11 F1) 124 TINEREER X BF T3 &,
#inn, WEE GREERD, Mtk 24, Mith 54, #itk 10
FOWThOREHATHIT (EEFD 21 ~1Ib EE
B wHXEE (0<0.01) & Grade 2NE»roi
(Table 17). #:75 L HEE BB TENR LR,
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Grade ZIDOIEF TS I ~1Ib & FRioRIFAEE
ZHRBIRTWBH, WEiD Grade DENEFDE % 10
% % TV T e (Table 18).

229 ZFEGIOREE (Table19, Table 20)

R RIFRESIEETORBE, RIEX D FH4.46+
4.054, g Grade 2.48+0.80 A TFEMEITHHT
Wiz (Table 19). HEE THS EMBEH GRERD
i, F¥1.08+£0.59 REFMIC L b Grade 3—BekE
HEL T MBS FORATHEEL Y
—0.05+1.37 & 7eh, BEHRT DO Grade TR b,

Table 17 Comparison between grade I to IIb patients and grade IIl patients (Postoperative chronological

change of the grading).

Duration Grade
Preop.
grading from onset Preop. Postop. Postop. Postop. Postop.
to op. (yrs.) (Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
I +ITa+1IIb 4.35 2.25 1.2 1.47 2.26 3.21
* * k% Kk * ok *
il 5.18 4.00 2.64 3.09 4.27 5.27
[n=11]}

* Mann-Whitney U-test ; p<0.01

Table 18 Comparison of grade I
patients (Postoperative
improvement score).

to IIb patients and grade Ill
chronological change of the

Improvement score

Preop.
grading Postop. Postop. Postop. Postop.
(Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
I +1la+IIb 1.04 0.78 -0.01 —0.96
[n=72]
I 1.36 0.91 —0.27 -1.27
[n=11]

Table 19 Duration from onset to operation and postoperative chronological change of the grade in

cases with unilateral surgery.

Duration Grade
from onset Preop. Postop. Postop. Postop. Postop.
to op. (yrs.) (Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
Total cases 4.46 2.48 1.40 1.69 2.53 3.48

[n=83]
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Mtk 10T, FH-1.00+1.70 AL MR L b —B
B¢ Grade 3B L Ty o (Table 20).

3 T L HEAEFTH (Table 21D

PD o#fF L EEBFRO LWIERIZ X 5B THER
(18 1) #Ex\ 7o 83 FEFNIZ D\ THTAN 1= e~ T & FF(M
§ 5T Grade 23T LTfER GEFTHD & figiiz <
T Grade P E LA EE0IE5VEAEED L O
(FEEFTH) o TR Lo, iEH GRERR, ik
2EDR ST TREEALFETATH - 12, WS
R B L, FEETHIEHET Grade | OIEF T
40 % (2/5), #Eilla OFEFITERT72.7 % (32/44), W7
BIIIb DFEFITIL 91.3 % (21/23), HWiaTHIDEER T ik
63.6% (7/11) T, £&Tix74.7% (62/83) TH-
fo. WidE 10 B T, FEEFTHIL, #WTAT Grade 1 40
% (2/5), Ila 45.5% (20/44), 1Ib65.2 % (15/23),
Il 27.3 % (3/11) ©, #&Ti148.2 9% (40/83) T 50
%% TE- Tz,

4 ®EfEW (disabled cases) & FET-# (dead cases)

MR LTRAFEFEYXELEDTE R
Grade [ll, IVOEESIE PD 0T X h T LIcEE

rRE #E

Hlo 45t (disabled and dead cases) 2 & fEF D iz &
3 5 E| A et L, i £ OiEE GEERR ik
disabled and dead cases % 0 % (&fEfA Grade IIb
LUF) Th-toni, itk 248 C3.6 % (3/83), #ifks
HET16.9% (14/83) Efch, M 104 1213 39.8 %
(33/83) LML Ty e,

kBT Tic Grade lllTH - F=5EF A1 FD
TIMESERIZ63.6% (7/11) A disabled and
dead cases T - fo DIz H~, #fifi Grade 1 ~IIb T
- 1-5EMH (72 ) Tixdisabled and dead cases I
9.7% (71/72) oA THEZ (x* BE, p<0.01) AR
B, W 10417 % & lidi Grade [ ~1Ib DFESI
T2 31.9 % (23/72) feoiz -3, #7Al Grade [lD4iE
FTiE 90.9 % (10/11) A5 disabled and dead cases T
HH, PRHEEE (¥ ®E, p<0.0D) @ADL,

F7-ffiic L-DOPA ## 5 Xh T ffifrsx
NTeh ot e T 5 &, L-DOPA # 5-8F T
%, 7R 5 4 A ok AT disabled and dead cases #*
29.4 % (10/34) ¢ L-DOPA #5530 8.2 % (4/49)
EORICHEE (x* BE, p<0.01) ZFEDI. ik

Table 20 Postoperative chronological change of the improvement
score in cases with unilateral surgery.

Improvement score

Postop. Postop. Postop. Postop.
(Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
Total cases 1.08 0.80 —0.05 —1.00
(n=83)
Table 21 Progression of disease after unilateral ventrolateral thalamotomy.
Postop. Postop. Postop. Postop.
(Discharge) (2 yrs.) (5 yrs.) (10 yrs.)
I no progression §—————% ?‘: 2d—= 2
progression 0 0 j—=
a no progression 44 = 44 - 32 = 20
progression 0 0 12 24
b no progression 23 = 23 = 21 = 15
progression 0 0 2 =% 8
i no progression 11 +» 11 \: 7 - 3
progression 0 0 4 8
no progression 83 » 83 = 62 = 40
Frtnl progression 0 0 3l —— == {3

Number : Number of cases at each follow-up period.
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10 B TREEFFHCRIBFEEEZIRbhiv b 00,
11 L-DOPA #585350.0 % (17/34), &L
732.7% (16/49) &#fidi L-DOPA #EH5BEDH A
disabled and dead cases DEIE& 23 E b - 7.

5 FRIFERFIzoT (Table 22, Table 23)

W FE MBI B 35 (Case2, 3, 6), w3 H
(Casel, 4, 5) D& 6 FIT, FEIERFDERIZ29~51
B, F#538.8+8.2 8% (B 41.0+£0.0 8%, Zi36.7+
12.4 &%), FIEIFHE DERII, 32~55 %, Ty 44.2+
7.4%% (B 45.0+42.0 %%, @i 43.3+11.5%) T,
RIENSLFEFEMR E coMEIE, 2~134, Fi
5.33+3.984F (B 4.00+2.004F, &M:6.67+5.51
) Thote. FIEFMMS 2 B BFHE coOMfRE,
3~ 84F, ¥ 4.97+2.004F (B 6.1312.40 4F, &
W 3.81+0.484) T, 2 [EHOFHI, 36~59 8%, F
¥49.047. 958 (BHES51.013.0 8%, @H47.0+11.5
) TR T\, FIEFMREOMF] Grade X, 11
#l, a 264, IIb 34T, 2 [EHFMHEFOME Grade
i, Ila 561, IIb 1flTHo7. 2EEFHO 104
#Tux, 1141, la 141, b 4HiceBERFLT
e, TR REEIEGIRAS 6 B & A I\ tesd 7L —
Ta T COMETFR e BRHIAT 2 7 h o s, Wl
FRF2ETOREE T, ¥ Grade2.33+0.82 5T
BEFEF TN, FHUOFHHRIFHEL V5
L0, MEOIERIEEL CXABAT2HEEOF
Mofrbh Ty, 20EHOFHEEDOTH Grade X
2.174£0.41 S THote. 20 HOFEMBEOHEE TH
% & itk 5 & B TVHBEE 0.83+10.98 & 7o b, itk
10 ETIRFHHEE—0.33+1.03 THote. L,
WEFAHE 5 D OBEE T 2 [0l B OFMHE 5 F, T
KHLHETFMR L DY I0EOR LT FHNEE
1.00+0.89 & #EIFEHMEE X b & Grade »H—BREBIF
R H b, 2 B BFME 10 4E, Tb b BTN
L0 FEORATH FHREE—0.1720.41 &3
ERT & F UREBAMRIch T e, ERIERIB TR T
b 6856 (83.3%) T 2EBOFERD 10 £
Fieb b EEIFREK 15 DR & T b BEIFHE &
[ U Grade AMEf-ir T,

% =

PD zkt-4 5 4B H#E L Spiegel B (1947) ot
bR D BT REEOMBICAE Y, FTHRE
HREMHMTHON, FOH 1953~54 FFE I3 Riechert,
Cooper H Iz X v BIRBA I FH~ & FRE L 1950
FERIE PD ict T 5k b BB feiais & L TALED

RE FE

FohTuwi, UL s s 1960 F 65tk okS
(1960), Ehringer, Hornykiewicz (1960) »iz X %5 PD
B0 BBEHE4E%RD dopamine (DA) EEDEFD
FH & Fhes| X% ¢ Cotzias » (1696), Yahr &
(1969) 1= X 5 L-DOPA o X b, PD icxt
T HHEBEOFME L-DOPA | L b, FHEFIZ
B L 7. L-DOPA Hg:REDHIC IEM (rigid-
ity) , E&H 4 (bradykinesia), k¥ (tremor) 7c &
O PD OFER X BIMICHET 570D, MUFNILZ o
THER RS L L THE B O, T OREERER
HEARER DRI DR, L-DOPA BRAIBIA X% D%
ERIHELIFERET S b0, RAORMAHEL
wearing off &% on and off H&ils & DIEGHAL
B, YAFFTT, BEER (QE-ER i &FEE
wEBLhHEWEROMEBE, %7 L-DOPA oA+
W X AEMIERER 2 S oM@ b, i
WMEEFF S hic PD 0T ESRY, ElkT52
L1k L-DOPA X - THARUETH A E0HbR
T&Ef. EHLEEEOHRE UM« Z, 1992 ; /DI,
1993) i X 1, PD 0T ORREIFERL 7Y -5
AMEXBLDEEZLRTWEA, PD kki?s 7Y
— 7 oA NDOERD DA OB TR 5709, B
IZHAEL TS5 PD BT DA §E,1NEL KW
DT7 YV =5 THINFLLAEAIRICLS WRBIZD
505, L-DOPA o@E# 51X DA iz 5L
DA REHERICH ST 7 ) —F o H A DRAEDHRL,
DI DHREUNIMEINTLE IR DEZ &
LIERMINTWAS, 20X ) kBEHhnd, HETR
L-DOPA LI RA DRI A b, sk L LT
Hi= ) v#F|® amantadine, ##iZ bromocriptine,
pergolide 7z &' DA fE@E ot X 2 EE F &
CHExbR5X51k-T\5. %7 L-DOPA offi
B L Ty, Fw#iliciz L-DOPA #HT5Z &
38, L-DOPA o1 H% 2 L-DOPA 0% &%
HALELTHIRPCTIRETHHELEVIER
(Yahr, 1976) ®, L-DOPA o HBAIITZ 510
EDLRIEHAVRBWEWIER (Lesser b, 1979,
Melamed, 1986) $ RHh T 5.

T, ZDX 57 L-DOPA BEORELE E DI
EEDAME Y CT, MRI 7t FOEBZK OFE S b
h, ABHOEELBOBAC > TETW5. AR
B LT, BT RA B THBH, 1980 4
REEPLH L VERE L L CEIBEE (Backlund
5, 1985 ; Madrazo 5, 1987), BAEHBMIA (Lind-
vall B, 1990), A REMALEE (takura &, 1988)
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REOBHEFMRORAALRTVWAS, LrLarbBE
M OAEFND 5 RGO B Eb B D, %
DR B EPTE wouwT—EDR#AIES
hTRLT, Tl Z OBMM MR oML ED
BEIRTw5, EAMFM & LTk, &I Laitinen b
(1992) A%, 1950 4E4Riz Leksell BT Tu 7o HiE
BIBR A BRE M (posteroventral pallidotomy) 4%, #E
B & DR A dBEET S L xWELER
SRIED TN DD, ZORRICOWTIRE M
FLTILKRELADPBR IR TWB LB, —hHfR
RFM (RRBEAN BB BT (TRERIA < — M fT
bhTELTFMTHY, REIED T, 0%
Fizon TR REH ORI 6T, ERREIC VT
SEYBEL D DRT AADULHD L ShT V5.
Lo L PD i3 5 S8R F i D it BUE Ic > W TR
follow-up L 7= # % 124> 7z < (Kelly, Gillingham,
1980 ; TRK, 1982 ; Matsumoto ©, 1984, Diederich
b, 1992 ; LS, 1993), 4ENIYMERR TOEMBR
FHMEIT, BEZHNIC L D BRI R KRS
BICRED B ISEGITHOFRTH 10 FLL L2 B L
BB COWTHEZORIITFERORG 21T - 1.

1 #IKFM L L-DOPA ##: (Fig. 6)

Hoehn (1986) %, PD ##* T, Yahr & Hoehn @
HIFE SO Staged £72135 (TiehbbWADHEST
ES8¥o Grade ¥ 7-13IV) THAFELEZE B LV
PD it X 5% % (disabled and dead cases) #3 4 fiE
Fliz LD BEIEE, RIEMAD 1~ 5% Tk L-DOPA
EIREF9.1 %, FEWRHRE28.1%, 6 ~104 Tk L-
DOPA ¥ ¥R 29.4 %, FE¥EERE61.9 %, 11~154FT
1%, L-DOPA {55 55.4 %, FETRIERE84.6 % & it
LT\Wb., —HHRKFMEAT - IciEFI T DB,
Kelly, Gillingaham (1980) @, 60 FOBKTF B E
(RAE X b ¥ 7.7 4 CTF4, #i$k 36 1T L-DOPA %
) oW IhiE, Lito “disabled and dead
cases " %, MRTICIZ1.7 %, Mtk 2ET0 %, Witk 4
FT6.7%, Mtk 64T 10 %, Mk 8FET18.3%, *
LTtk 104ET35.0 % E7s o T\ b, Fifikoy
Mk boHdy (BE, 1982, Matsumoto &, 1984)
T%, LEo “disabled and dead cases ” (35 Il T #i
BT LIATET 23.4 % T, #HiHk 10 Tk PD LU o K
X BFEHERITILIS.8%TH - e, SEIDOFH 4 D
Ftd, FEFHBECTE LiEEo “disabled and dead

)
100 . Patients untreated with L-DOPA:
" Hoehn (19%6)
=) . Patients treated with L-DOPA
iy SSSRESre= Hoehn (1986)
4
S
- 80} — Vi thalamotomy:
'''''' Kelly and Gillingaham (1980)

70

60

501

40

30

20-

Percentage of disabled and dead cases

10 4

— . VI thalamotomy;
SSim—— Matsumoto et al. (1984)
VL thalamotomy;
Present series

]
0 5 10
Time after onset  (yrs.)

Fig. 6 Disability and death in Parkinson’s disease.: Comparison of ventrolateral
thalamotomy, L-dopa-treated and untreated patients.



188

cases ” (IR (REEAHFHI4.54) 1213.3%,
B2HETIR3.6%, WESFETI6.9%, Mtk 104,
ThbbREENLFEH 14.5FETIEI0.8%TH - 7.
Hoehn (1986) DR IIFRIE 2 £ PD L 2Hr X
niciEFITH b, Kelly, Gillingaham (1980) DHEA L
#iaiGoo “ disabled ” DEHH 1.7 % & A ix S BIEI B
BnEFEZLbhBRREZALOB/ER, BEETOH
RIREERE, & OICERBRIL SRS dEii
g cxiows, RFEH2T - EMAI, L
DOPA D& THEEE L IERNIZ -, “ disabled and
dead” &7eAREADEL, X b useful life %~ T
WHEHIRESZ . b bAHAE 4 DIERT L REKER
1T o EOEROETFICHHETCHETHIhE L-
DOPA # &b EWFERIT > T BbTTHH, B
KFEMDOARTPD OfEROE TR 2 br—ATBE
LIARTEETHB. Lo Ll X 512 L-DOPA
DELE S X HEMBEL S S L-DOPA o#551A
BTEBRETELRDIXETHAH. T Stellar b
(1970) X i I i X 51 L-DOPA X5 L-
DOPA induced dyskinesia »3F#i % Z 37l iiH
Bl &, SHRUHEOKE S (1985) D
LEBOEGBIOKRFT B S L-DOPA #HfiIck s S
RTOWIERNL, BE IR T IRh - IEFIC AT
WHENE B Z L &b, PD olBFil s $FHK
FMET OV ORIERDETIC D TEYEE, ©
LTHETHAIE L-DOPA EEEEMTHHA I W
EFzohl. EHLEHBOFHRAE TR Y
#iE L7 (Matsumoto 5, 1984) MEIBEKFH I, &
BIOBETIXEERIN 6 F & D in <, HEtER e
7 2 7k - e by, BlIFARE 10 423 7o BRI TR
IO I FHOREETHFHHEE R -0.17TH Y,
FEFIBTRTH 6Bl 5 (83.3 %) WIANEIFHiihs &
MU Grade 2MEich Tk b, EfERLEIhThi
AOHE D BEOBEREEN 2HE LI IORTH-
feZ bl Enb, ToBEHMIIEEV-TTVWbDEE 2
bht., BT LLSBEDODHBIERNEAT
BEFERE2HETTLZ XD, EH12 L-DOPA ©
FHEELELZLNTEL LD LHRM I, Rk
o Riass, Kelly, Gillingham (1980) 3% PD iRk
LB DWW TRBKRFERC L ) Riflicbic, Tz v
b —ARJEETH b, L-DOPA %R 134  DFEHIT
3~ 54ETH B DT, BF D bradykinesia 2 HET L 7=
s cEEN L-DOPA 0o BERE L Z1T 3R
HATREThrEERLTA.

2 BEFEHROBILIZDOWT

WHEETIRI9764E 10 A L b T Hétt PD
DRBEEEIT - TE Il B, 1976 © A4, 1985 ; K-
A, 1990). F7isbH Grade 1 03 0 3FAIRCHT
2 ) VERFRLE LSRR YA L L, BICER
RIRBOFE L\ DDABKFM AT 5. Ila 2%
—flOFMEITV, WHEEIL= ) vHEROLE LK
BEE T, TORFEFERHUOIERLEST L 7R S
TRHMBMOFEHK 2T 5. IIb & UDERAZ—RHOHRE
FRiwfTV, HERPEEEZTVWRLAOHEBRORRY
RO FHieBET 5. IR BILLT
#H L-DOPA #HEoOMHA b 8D Rk 21T 5.
EEE (08U b OIVORER TR E LT
BERFEHOBIGIE K L-DOPA H#kaF e Lk
W a AT . X emAFERo&S T, OfiED Al
FHRABDCHER T, BEFLIRBRVELLHEShL
BIThsT &, QLDOFWMERED, HEEHERL D
EOHER T F F A &b 12 7 AU EH#FF S R
TWBHITHHZ L, QFRIDFEHONR L Bl
LB OEBERCOLZETHELNBHTH S Z L,
@FEOFR L OMBREThHERVERVWC & (D
7 & 1HFELL), @F L CEEIER, HEHEER
D &, ®CT, MRI _E#iEIOFMBEEELEKRA
LEEEOVHORRATWEWE L, KETHE. &
ElZz b OFHEFTH - TITbhAEBEKFHE I LT
Mo R L s R g Ui,

2.1 F#LFMTH

PD o4 A D Ti50 A/10 5 AT 65 E
DEWMETIZ200 A/10 FALERECEVEBTH
h (BEABBHERE - REEBHEBREPRH,
1979), BT TR AN OERLE & b1 PD BEDFY
ERdEBLoERAEbLEIhTws (hED,
1994).

SEIOBRE T, FEAER OFER T 50 BRIMEE, 50 5%
B, 60 XL LB 3B s B TR Lich, FAEE
WAE W ERENDFME TOMEI<KL, 1k
it Grade B L UHEE S RIFThH 1. Thbbd
FAEFH OB NI FEAET R O @\ EFII L~ PD
DEFTHEL, FHOBRS L b Rl rc » THHt
T5EEZE2bh, BERFHOBRVEILLDS L Bbh
7o, “40 BARBICRAEL, L-DOPA »E#h %R+ PD
FEG” BEEH—F vy =xXa (P) ELTXGX
HTB (B, 1979) »3, JP T, RKOETTHE
{, L-DOPA ##ErEsh % ~+KH, L-DOPA ##k
2Pt 5 wearing off HE& % L-DOPA induced
dyskinesia 7¢ K DEIEHA R D ERCHE T3
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(Quinn %, 1987 ; Kostic &, 1991) ¢ Fh T\ 5.
& 8] D BREHE Bl o> HR iz b FEIE 53 40 AN O FE F13 6
BIEE Tt dy, 3 BIERFIE D HF M % oMk
11U ETHY, 6H1& D Grade [la TFEMEIT M
BI0EDR ST, 2HIMERL, 2612 Grade II
a, 2% Grade I THH, WEERBIBRIFTH - .
Yo Tz h b JP OfEflics LTk L-DOPA %
WHATAICEROCFHERLI T, Tok L-
DOPA 7ABIT 75 » 15T L-DOPA #Bith T~ &
ThsEBbhi. YCRIEROERIG VIS TH
5, 60 L ERE T, WA GREERD, Wk 24 %
T, o 2 B & 3 EFREED Grade B X UHEE TH
Stedy, itk 54, 10EIIcissb & Grade WEALL,
HEEBET LT, TihbbRAEFROE S
Th, REFHOEVEMN L BAERECHRKFMCLS
EROHEIR SR B 0D, PD OHETIZEKOE
W ERL, FRSHROFERSECERICD B D,
FHBLORECE L CREEYET S L Bbhi
FHRFOERITBIL T3, F2 BRI E LT 70 BAR
DEEFNCK L THRIKFM 21T - TE . SEFHEFE
BizX b, 60 EARME & 60 MU LBy TRAEL
ek AT, AEZERRLhE -1, RIEVE
B CFMEIT - ICREGI D BEFFN X TR E
WEBIH Y, FHRET b PD L2 S h 5EH
PREWES S R ) MBS IRECRRTNETH
hEBbhi.

22 #iwio Grade & T

iR Grade JICTHEEBRF L CHD E, HED
Grade MIDFEFNZ T H, BENSLFFED I, a,
IIb DEFHOIES & ABEOFHIENBLRA T
H, R D MR Grade DB XA HE S REL X h, i
HI0FEHIIT 1L BIFR 7 FIHFET L T ie. ERFH
B Grade I ~1Ib DEAE~rhEiEMI L& & FHES
Grade o HEMEERNZ HTHB &, itk 10 45
T “disabled and dead ” DFEGIX T ~1Ib FHTiX
3L.9%TH ot L, NIFTIRI.9%THH, B
B (0<0.01, x*B®) BRI TFEHNEL, Grade Il
DIEFICR T A BRKFMOBICIEE IR TRET
H5H5.

2+3 #i8i L-DOPA DR & FHTH#
WHBEOWKE S (1985) 13, CT LFEABEEEAIEL
CHER X LT\ BEEFNIZ D THTRIT L-DOPA BRH#E
EIEMMABEDOWH 34E & 5 EDOR R TOFHBRBE LK
HLTwaarhic i, FHOBDHITAREE D
BB bt sy, L-DOPA BRFB#HE & ERARF oIk

34, S5EELBICAEE (p<0.05) iz, FiEISBEL
T3, SEOKBH THRR 0 #iE L-DOPA RAE
T, FRAFCHAREREEIS > TR D, Ml
L-DOPA MRAGITXER & LTHigi3 » A L-
DOPA oRExHIEL THhOFMET > Hitr &t »
T\ %%, L-DOPA lRAEEZE KT 2 F iR KM
CRIEE B, oz &k PD B L-DOPA #
WHETHEEBTBITHLE LETBLT VB EE
zbhi.

E4 & &

1 197646 A4 5 19824E 12 A £ TR F M
w177 PD B3 126 41 (A IF#) 118 41, WfllF
#i%U 8 B th, 118 I (93.7 %) THiHE 10 EDEHHH
AEETH - . £D 5 bR HIFWHE 10 E LR BEHF
WiEZT, T, 0 F2EBL Wi wFlis s 11 4
ERA L 107 6 G IF46) 101 41, FRFwol 6
B o T 10 EORITFHR LRI L .

2 HEGZkER (CT, MRD #A LSO 4 FHE
Bl s\ TEMBEE OFM OBH 21T - 7cdd, 26
BIKBEAA 0 & LR ER S h TR D,
VbW B tailored operation 12 & b 7\ ME 4 DEEFIIC
IOV BEREONENEVRILDBEXDHoIb DD,
PR R A TEGIIR S is ko o

3 R FAATE 101 Gidk, W 10 LA 39 B
LT, £0 5 5 18 flik PD ST L E#E8
HEORWIERIZLBLDTH- 1.

4 K UF#B 101 #ih PD & BI#E L 72\ FERTHE
T L7 18 Bl & B\ 7 83 B TIx, #itk 54 TiX62 4l
(74.7%), 8 10 4ETLx 40 4 (48.2 %) AR L
~RHOETHAR S hicwnd 5 W IEFEMc L b gcE
ThicREBAMRER T ie. THIFERGIT 6 6 & fE6
Erdionb oo, 54 (83.3 %) EWEAIFAE 104
FIEFMH L V#9154 oS TS, PEFHFER
U Grade MR- T e

5 RIEFRAE VS (RIEF# 60 il L) T,
FAEEROVMEES] (FRIEER 50 B RMRE 3 L O°%
FEAEH 50 A ED) 1~ PD 0T RRE L, HisRE
ZIERICEFR I ABREOHELRROh 5 D0EK
icis s L BEFRIFVCHE TRTFHRIEL Lo Tw
7.

6 iAo Grade MUIDOEFEFITD, FHEHIZ ]
bbb O REWEBIER & AEOFMIC X HENR
bhsbon, REOTFHETRL D BIEFICE~NES

> 7.




190

7 #iENC L-DOPA % BRI L TWfERITE, R
JAL T e o IEERNC N, RO F R
RBETH-ch, BRHME T L-DOPA RAED
FFERBEE L 05 5 T,

8 REN60RLU LOEFEL L OFEMET TR
Grade 1% THST L - EREFITIX, FRc L 5—KKH
RYHRIELND IOORMTFRIMOIDOI DS -
TEH, FHOBINT U TIZME 4 DFEFNTIE U ot
NALETHS EEbhie. Ficfikic L-DOPA %
BE L COEATHFRFELBCEEICD B0
THHBENC L-DOPA #8545 2 L@ 5%
THHIEBTRBIhk.
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