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Table 1 Summary of the patients S EBIGSH, RWHMREE LG, FRESH]
Neurosurgical treatment Bl B, k2, TIHERS40+£140) %
Origin of pain The number of cases WEE L, HREEZ, EREER6» BULE
MCS 4 BL, LTAPAERH) O, HAERE, X
Cerebrovascular accident (CPSP) 19 7O4 FRAERE, F 41 Fe CRPERICET
Spinal cord injury, Peripheral nerve injury 15 WTHotle ENTROBREERL D, BREDOEHE
SCS 66 B 10 FEULETH o720
Cerebrovascular accident (CPSP) 25
FBSS, Peripheral nerve injury 18 2. MCS OF#HiFH
Spinal cord injury 8 L HFEBT I ROE EICHEZITY, EEY U
Others 15 LTREZE B L 2o 192 o BRAEEN
DREZotomy 10 (SEP 2 MEP # v %) o LiEZFEEL, F08E
Spinal root avulsion 8 FICHBETZY Y FER (=2 A7 4 H V) 28
Peripheral nerve injury 1 B L7z FREOHKE 12 BICK L TR0 % 8
Herpes infection ! LChLB Mo FORT S, TR OB 9 Bl L
MCS, motor cortex stimulation; SCS,. spinal cord stimulation; T R R B A U L C H O T 0 BT LS 4
DREZotomy, dorsal root entry zone lesions; CPSP, central post-
stroke pain; FBSS, failed back surgery syndrome. WER (Resume II, Medtronic) % #¢ & L 7= (Fig. 1-A,
-B). REEMBER, WHTHABHEZITV, &b
BB RVPEONLIBN TR Lz, BE, 29K
HWREFE E’“Tclﬁ?ﬁﬁﬁb BLDROBOLNLEMIC4BER
. HIMGERRZ T AU B EEE (Ttrel 111, Medtronic) % 8
1. HEEBH BL. RBHBOKR, WMELZEAPES L
KON RBE L FOFEKESR %L Table1 IT5RL Do IERNE, BB EREE O A EIT 07239,
720 MCS i3 LIRT#HE L 728 %t 34 6 (CPSP 19 41, &
BEVEF 7R 1560 B 28, ke pl, F 3. SCS OFMFH
HER 570+ 120 %) xR L L7239, KR T 66 SCS 2B W T b AERRHI R & R 7o DT RRER
Bl OMBEEZEH N LTSCS 2iToTHBY, £ THMEEAZER Z T, ABIUHHOER) —
D5 b 25 B> CPSP (534 17 f, &k 8B, Fiu4 F (Pisces Quad, Medtronic) & fEEMICIEA L, &
#5645+ 76 %) ##FRR L L, DREZotomy (3B LIRS AS & 1B B TR R VARIENE L 720 9
#& (Shooting pain) % FIZ&F 2 5 #fk 10 F] (FEERS| MTHEAMRBHE LB RENELLOL, —

Fig. 1
A, B: Skull X-ray image and intraoperative photograph show a subdural 20-grid electrode over the precentral gyrus and a 4-plate electrode

array within the central sulcus.
C: Lumbar X-ray image shows two leads with 4 electrodes in the epidural space at the lower thoracic level and a pulse generator implanted in

the lower abdomen.
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4. DREZotomy O FH#iFH;

EERMLEZEALVHESUERL, Nashold &R
AV TERBBMLICHEYT 2 EEL 2R ICHL
ZehEE LY, CoR, EBRERRBTEOLZD
MEP, SEP CE=% 1) V7% fTo 7,

5. BRimAhEHE

FEHG SR O BRI 12 1E Visual analogue scale (VAS)
TRV, VASS30%LLHETF L-B&IcaR & Yz
Lf: 2)0

1. MCS

34 Bk 24 BN HERFSE R (VAS A530%8L 1
KT) ThHY, FHAAMBEBOERBEL21To 72
(4 B0k VASIE T 10~25%TdH - 7295, AL
AMEL). VMU EORBBE, 13 61T 30%LL
EOVASETEIHER IR T (CEHEENE
507 » A, WHEBIEHE 1 ERBO 26 B)
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T4 BNZAED 2 BRHRPHER SN Tw iz, il
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L7z 1 B0 —BREOBRERE & BREBERA LN,
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Table 2 Results of MCS

159

Improved® (n)

Test stimulation Follow up

(>1y)
CPSP (n=19) 11(58%)  6(32%)
Spinal cord injury, -
Peripheral nerve injury (n=15) 13(87%) 7 (54%)
Total (n=34) 24(71%) 13 (40%) **

CPSP, central post-stroke pain; *, Based on 230% reduction of
baseline VAS; **, two patients followed up less than 1 year were
excluded.

Table 3 Results of SCS for CPSP

Test stimulation (n) Follow up
(Permanent implantation) (>1y)(n)

13

> 30% VAS reduction ®) 7
< 30% VAS reduction g) 3

SCS, spinal cord stimulation; CPSP, central post-stroke pain.

Table 4 Results of DREZotomy (n=10)

Improved* {n)

Just after operation Follow up(> 1 y)

Paroxysmal pain 8 8

Continuous pain 6 3

DREZotomy, Dorsal root entry zone operation; *, Based on 230%
reduction of baseline VAS.

2. SCS

BRI T 25 Bk 13 60C VAS 8 30% 2L R4
TL, 10BNTAARBMEBIBDOATE NIz, 2601
VASIRTED 0% KM CTH - 72205, BEOBRVFGE
2k, AARBEEZBDORAAL, TEM DB
Bk, 7BIT30%ULED VASIK TR R SR TY
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RHWHGL TV fz CRHBEHRM 367 » A) (Table
3. BMGEBOBELI, KELAHEXAOR
ol

3. DREZotomy

FEMEmIZ 10 Bh 8 B (BlEth& BB 76, FRE
BB THEZRIVEEL, 20RE1IEULE
DBEHEDHER SN, FRBIZFIZEREIEED6
FITHESZE L VEE LD, BB 3SR

— 189 —



160  BEAEAYMTRAESIE Vold8, No2, 2009

Spinal cord injury
Trigeminal neuropathic pain CPSP Peripheral nerve injury Spinal root avulsion

CRPS
v v l

.............................................

...............

" Continuous pain Paroxysmal pain

(4 4

| MCS

l DREZotomy

Fig. 2 Strategy of the neurosurgical treatments for intractable neuropathic pain.
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Neurosurgical treatment of intractable neuropathic pain: Long-term follow up

Koichi Hosomi / Youichi Saitoh / Haruhiko Kishima / Satoru Oshino
Masayuki Hirata / Mohamed Ali / Tetsu Goto / Tomoyuki Maruo
Takufumi Yanagisawa / Toshiki Yoshimine

Abstract:  Objective: To evaluate the long follow-up results of motor cortex stimulation (MCS), spinal cord stimulation (SCS)
and dorsal root entry zone operation (DREZotomy) for intractable neuropathic pain at our hospital.
Patients: MICS was performed in 34 patients with central post-stroke pain (CPSP), pain induced by spinal cord
injury or peripheral neuropathic pain. SCS was performed in 25 patients with CPSP, and DREZotomy was
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Keywords:

performed in 10 patients with spinal root avulsion and others. Each group was followed for a maximum of more
than 10 years.

Results: MCS trial showed significant pain reduction in 24 of 34 (719%) patients and 28 patients received the perma-
nent implantation. Effectiveness of MCS was maintained in 13 of 32 patients (40%) after long follow-up (two
patients were excluded because of short follow-up). SCS trial showed significant pain reduction in 13 of 25 (52%)
patients and 10 patients received the permanent implantation. Effectiveness of SCS was maintained in 7 patients
(28%) after long follow-up. DREZotomy showed significant reduction of paroxysmal pain in all 8 of 10 (80%)
patients just after operation and its efficacy was maintained in all 8 patients. In some CPSP patients, their character-
istics of pain were changed during follow-up.

Conclusion: Neurostimulation therapies are more suitable for treatment in neuropathic pain than lesioning operation
in general. However, DREZotomy was considered to be suitable for treatment of paroxysmal pain in spinal root
avulsion. Comprehensive consideration to the patient's characteristics seemed to be important for decision-making
of the neurosurgical treatment for intractable neuropathic pain.

Neuropathic pain, Motor cortex stimulation, Spinal cord stimulation, Dorsal root entry zone operation,
Post-stroke pain

Department of Neurosurgery, Osaka University Graduate School of Medicine

— 192 —



163

IR DBIEAER IS S B RIFEN N7 0 7 = VR G FED R H

W &

F51AEE

B G2 RE WE?2 MR R—2 % -2 T7H Rzl
ENAF TUZER M2l %k e
Wi B2 Hilk a2

[B%}iﬁ%%%ﬁ%wﬁbﬁH%&EW%%@@@E%K%?%%%WN7U7:V&%ﬁ
& (TB) O#FEIZOWTHE L7,

(Bl REKEESEHBRETITB A2 ) —= v I 2772226109 b, H%E0
FERERZ L7216 Bl G L L HRBEOERL A I WO 22 BIURR B ELBEMED b0,
B O ORIV H2HHIEAHESPTHEVLD, C: LUhREREL EOBRERED 3
DIGELTITB OREE B HEMIBET L,

(RER] A GBMERAE L L 8HICROON, ITBEB L 40 3BICHEN THotre 21 —
=Y TRABIT 3BT A RNIERAYEA L2238, FEBOBEUIBET LI E5% 0570,
BUHHBRGHOSBUCED SN2, ITB 2T 38E 22 )~ 7 28l0wF NGBS
THotzo 1613, REHERCORFIEE BENLBEOHTERE OMIZREEL D - 770 CliE
BB S, 1PNEITBHISHEMAYERI L7272, o5z ERTh -7,

#5] ITB AR EBOBERBHUED T o 7245, B o DR IR b 2 Wb e
L TRARD Ddr o7z, EBRPABOBERECOBY CH o7 BICHEEEREY
DFZBHEIRDY S »TUERCIEH OB O T BRIT MR EAREOEE A & v &0 X
N, TOGEITBORMEFIviw, HBERECHBENCTEMT 2 0ES NS5 EE2 0
n7ze

BN N 0 7« R, EERE, TRUAE, MREMES
L RaEsmbe MahEsiat

(T 533-0022 BT HLR ) X E K 6-2-25 / TEL: 06-6326-1121 / FAX: 06-6329-6111)
2 KBRFRER REROIAR B Ha

(T 5650871 ABLAFURER T ILIH F 2-2 / TEL: 06-6879-3652 / FAX: 06-6879-3659)

HEREAVRIMAZ 41 48 (2009)163-167

LB

score & VTRl S B A, ABHoOFERIcDOWT

BEREPI N2 0 7 = ik 59 (ITB) i, BfERD
ETRTROEMEEMCH LEBETE 2o T2
B, KYBY 2 EORFELEEREH OO TR
&, FHROEEEZBENT 2 B CRBELRET
LB %V, THROEMIX, —#&AIC Ashworth

BEEHCTHERPIKRELSERY, —EDFMED
Bvo AL 2008 KT T UL BT ITB 2B L
e, WERICTHROBRBRIHEELELTWADOIZEEHD
OMITEORZ AR, HRICEEE L 7ER 25
BUREBR U720 £ 2 CHRBIOEIRIZH 5 ITB 0%
Re, A7) -y 7PbEOBITRBIIRE L7,

— 193 —



164 BEEERYBARIESLRE Vol 48, No2, 2009

f

Fig. 1 Case 4: Abnormal contraction of rectus abdominis muscle abdomen observed (left), which
was relieved postoperatively (right) and the patient successfully underwent gastrostomy. '
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Fig. 2 Electromyograpy on rectus abdominis muscle on case S is
shown. Preoperatively (upper part), the voluntary (black arrow) and
involuntary muscle contraction (white arrow) was observed.
Postoperatively, involuntary contraction was disappeared at rest
condition.  After voluntary contraction, rhythmic activity was
sustained on right side only. However, the patient complained
abdominal cramping continuously and did not tell any change cor-
responding to this activity.
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Table 1 Summary of the cases

No. Age(yrs) M/F Etiology Symptom on body trunck Classification Effect
1 41 M SCI(trauma) None — Pain C Not effecitve
2 20 F Cerebral palsy Athetosis, Abnormal posture A Partially effective
3 66 M SCI{(dAVF, Th8-10) Cramping (Abd.) B Not effecitve
4 7 M TBI(hypoxia) Abnormal posture A Effecitve
5 50 M SCI{trauma) Cramping (Abd, back) A+B Effective + Not effecitve
6 65 M SCI(trauma) Cramping (Abd.) B Not effecitve
7 45 F Stiff person syndrome Abnormal posture, pain (allodynia)  A+C Partially effective + Effecitve
8 32 F Cerebral palsy Athetosis, Abnormal posture A Effecitve
9 56 M Poststroke Pain, Numbness C Not effecitve
10 16 M ADEM Abnormal posture A Partially effective
11 48 F Myelopath (post-radiation) ~ Abnormal sensation, pain C Not effecitve
12 48 M Syringomyelia (post SAH)  Pain, Numbness C Not effecitve
13 27 M T-SCI Cramping (Abd) B Not effecitve
14 13 F Dystonia Abnormal posture A Not effecitve
15 68 F SCI (infarction) Pain, Abnormal sensation B+C Not effecitve + Not effecitve
16 18 M TBI Abnormal | posture A Partially effective

Case 1 — 7 underwent intrathecal baclofen treatment, and case 8 — 18 underwent baclofen screening only.
M: male, F: female, SCI: spinal cord injury, TBI: traumatic brain injury, ADEM: acute disseminated encephalomyelitis, SAH: subarachnoid
hemorrhage, Abd.: abdomen, A: Cramping symptoms with visually detectable muscle contraction, B: Cramping sensation without apparent

muscle contraction, C: abnormal sensation other than cramping, such as pain or numbness.
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The effect of intrathecal baclofen for spastic symptoms on body trunk

Abstract:

Keywords:

Satoru Oshino!?/ Haruhiko Kishima? / Kouichi Hosomi? / Youichi Saitoh?2
Masayuki Hirata? / Mohamed Ali2 / Tomoyuki Maruo? / Tetsu Goto?
Takufumi Yanagisawa? / Toshiki Yoshimine?

Objective: The effect of intrathecal baclofen treatment (ITB) for spastic symptoms on body trunk was retrospectively
reviewed.

Method: Symptoms on body trunk were classified in following 3 types, A; symptoms with visually detectable muscle
contraction, such as abnormal posture, B; cramping sensation without apparent muscle contraction, C; abnormal
sensation other than cramping, such as pain or numbness. The effects of intrathecal administration of baclofen for
those 3 types of symptoms were evaluated as “effective”, “partially effective” and “not effective”, in patients who under-
went I'TB (n=11) or screening (n=11).

Result: Sixteen patients showed or complained some symptoms on body trunk. Symptom A was seen in 8 patients,
and ITB was effective or partially effective in 6 of them. Symptom B was observed in 5 patients after spinal cord
injury, however, it was not relieved by ITB or screening administration. Ina patient, there was a discrepancy between
cramping sensation and muscle contraction measured with electromyography. Six patients showed symptom C, ITB
or screening was not effective except for a patient. In another patient, at-level neuropathic pain was reemerged 2
months after ITB implantation.

Conclousion: I'TB was effective for the symptom on body trunk originated from abdominal muscle contraction.
However, it was not effective for the cramping sensation without muscle contraction and also for the sensory symp-
toms as pain or numbness. Such a cramping sensation was observed in patients after spinal cord injury and would
relate to the same pathology to “neuropathic pain”. Careful evaluation combined with objective modality as electro-
myography is important to distinguish them.

Intrathecal baclofen, Spasticity, Neuropathic pain, Spinal cord injury

1 Department of Neurosurgery, Iseikai Hospizal
2 Department of Neurosurgery, Osaka University Graduate School of Medicine
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Repetitive transcranial magnetic stimulation for intractable neuropathic pain

Abstract:

Keywords:

Koichi Hosomi / Youichi Saitoh / Haruhiko Kishima / Masayuki Hirata / Satoru Oshino / Tetsu Goto
Tomoyuki Maruo / Takufumi Yanagisawa / Mohamed Ali / Toshiki Yoshimine
The aim of this retrospective study was to confirm the pain relief with repetitive transcranial magnetic stimulation
(rTMS) in neuropathic pain. The subject was 86 patients with neuropathic pain who underwent SHz-rTMS of the
primary motor cortex and evaluation of that efficacy with visual analogue scale (VAS). Among the 43 patients who
underwent both real and sham rTMS, the pain reduction of real rTMS was greater than that of sham (mean reduc-
tion rates of VAS; 30.3%, 14.4%, p=0.0003), and 21 patients (48.8%) showed 230% pain reduction in VAS after real
rTMS, while six patients (14.0%) after sham (p=0.0005). Regarding real rTMS in all 86 patients, the mean reduction
rate in VAS was 23.3% and 28 patients (32.6%) showed 230% pain reduction in VAS. These results confirmed that
5Hz-rTMS of the primary motor cortex could provide pain relief in patients with neuropathic pain.

repetitive transcranial magnetic stimulation, neuropathic pain, fiber tracking

K KFREREZRMIR R selz (Departmcnt of Neurosurgery, Osaka University Graduate School of Medicine)
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* p=0.0003 (Wilcoxon's signed rank test)
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Fig. 1 Among the 43 patients who underwent both real and sham rTMS, the pain reduction of real *TMS was greater than that of sham (p=0.0003), and
21 patients showed 230% pain reduction in VAS after real rTMS, while six patients after sham (p=0.0005).
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Fig. 2 Among all 86 patients who underwent real rTMS, the mean reduction rate in VAS was 23.3% and 28 patients showed 230% pain reduction in VAS.
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Abstract

Objective. To study the effect of ketamine on post-stroke pain, a drug challenge test was
performed and the effects of a low—dose drip infusion of ketamine were examined in post—
stroke pain patients.

Methods. In the drug challenge test, 5 mg of ketamine hydrochloride (i.v.) was given every
5 min up to a total of 25 mg in 120 post—stroke pain patients, and the pain reduction rate was
assessed using a visual analogue scale (VAS). On the basis of the results of the drug challenge
test, the effects of a low—dose ketamine drip infusion (LDKDI) were examined in 55 ketamine—
sensitive post-stroke pain patients. For the LDKDI, 20 mg of ketamine hydrochloride added
to 100 ml of saline was administered intravenously by 1-hour drip infusion.

Results. Fifty-five (45.8%) of 120 patients were evaluated as ketamine—sensitive with
vegard to their spontaneous pain. All of the 55 ketamine—sensitive patients treated with
LDKDI could clearly experience pain reduction. The duration in which patients experienced
pain reduction caused by LDKDI ranged from 1 to 6 hours in 27 patients (49%) and experi-
enced in 38 patients (69.0%) up to 24 hours. In contrast, 17 (31%) of 55 patients experienced
pain reduction lasting over 24 hours, and 4 (7.2%) of the 55 patients experienced pain reduc-
tion lasting about 1 week. In addition, 52 (94.5%) of the 55 patients were satisfied and
expressed a desire to continue the LDKDL

Conclusions. About half of the post—stroke pain patients were ketamine-sensitive, and
LDKDI is useful for the treatment of post-stroke pain if candidates are selected on the basis
of the results of a drug challenge test of ketamine.

Keywords: Post-stroke pain; Ketamine; Central sensitization; Drug—challenge test;
NMDA receptor
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