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Wl ek, 58 %, 2021 4E 9 H 7 H A “EEME
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SEIf CT. MRI R 7

HAE EEAEN BE E ARG ) ; @F Rl (ASIA C %)
@ ILE 2 9% mfad) 5 © 2 BpERR .

RATIEAL: 5 AME R T~Ls TTEAKZ] 15 cm
PRIFRIR, 2021 = 4HbF ARl gk FIR Y T L~L,
B LA LA T A R FATHER BRIE,
RIERIRALTE R REBREEE 2, & 2
LR Ti~Ly Lo, ¥ TRORA L, A 58 Ak
BRI . 7638 R 5, N BB — A
R, AT EEANRAR BT EN .

4. FARIEIT

2024 £ 5 H 13 HAT &M N EBEM &SR B
AR (WE3) .

BEATE: T,~T,o

FEM 5 BORAE N 3O BE A2 B )

(SCL305A, 14> , I X 5 8 il 3 2k A i 45
(SCL322A, 1#) , AENFAT 78 H A 6 i 400 3
2E(SCS301B, 14, M Hi i 22 22 )7 28 PR A 7 .

FARTT A RECT,, 22 MR T, A7 004 AR T 7
BN (K3 o EEESH T, HRFF O EAH
BRI N D) FE AT 208 AN 2 795 320 E e g £ 2R F Al 2
Ui JE o, BRSO T, MERROW U T & A, Itk
& ORI, Ak A B . & C
TR W&, B AR e mR Bk, RiE 14
LA E L4, Bl RS CE A B )T,
KRR AR B o

AJG 1 ETFa g, SE =R (LE S .
A NBEBBEANE TR, ARMERRE, GEHE A
P B W 2% fil,  fd FH AR 50 Hz, 10:00~ 14:00.

S

2025/2/17 13:36:45 ’7



| T T —6—

* 156 -

16:00~24:00 i217. B 447 % B F A 4, {FH
% 5 Hz, 8:00~10:00. 14:00~16:00 547, HEfdA
TEWHER . Cc HEGWRALG AKX, #H
$ii% 14 Hz, 0:00~8:00 iZ{T»

5. BEv;

A S BV NP e AT R, ATHE AT iR
BRI . AR HECBIM AR ESE. EFR
HRIERA RN KA, RIGHETVIERLE 1.

RAT KA G 2 LA R AL 45 L 6. AT I
ARECHEABCT B TR E, 5 g tiRzE
K, SHEGRER g TidERE. Rijk
AT TR R PR AR D, T DU R
BARE. KRG 2 BRSNS F 5522 0 R
by WU R Z WA 46N

B3 SEAFHEHEIEEEAR
(A) R CIEEFE; (B, C) EAHKITRE

1 [ % B 2% 2 i Chinese Journal of Pain Medicine 2025, 31 (2)

(T

6. Wit

FBSS MFRIEHEA G R EREAE, B @ X
e AE—IREZ IR HIEME T RS I FF B A7 AE Bl
R, PEEA T R R AR e R R
L5 P B R T IR) ) 4 WU, A SCER B B AR e
N JEMETF AR B &5 RATEE o8 NSRRI 1) AR FiF
HAEE T, 2021 4 TASP 2t FR 4R 145 A P8 25 B AiE
(persistent spinal pain syndrome, PSPS) — ] S HUAL LA
i) FBSS ¥, PSPS-T1 BLRHHETF AR J5 A RFLL L
A, SFARAREHEMLWBLEZEEME. AT
AR A V] PR Ao 22 B B 400497 5 25 01 P A R A R 22 Ty
REREng O [RICAE [ A A6 R WL, A TR
I FBSS X — i FHFRIE .

T 2024 R AT CE B8 HRBUE 302 K

HOES: T, MEEAMITEALE, ARILA G (B) SR kI (C)

WERS: T, MBI, Mt BN AR

4 Aja 1 HEEBRRMLE

(A) JEME DR JORA1; (B) IEME CT JMRAL; (C) JBEHME CT iR

W 2025724 S indd 156 E;

2025/2/17 13:36:45 ’7



| T

W 2025FF2IA S indd 157

——

Fj [ R 25 24 2% 35 Chinese Journal of Pain Medicine 2025, 31 (2) e 157 -
A 5 B IP ) |
2 FESH E2E 2 HESH
? HAHEARE TS EBEE mIHECEE

[
= ] A B c
- % 'l = 4s 4s 4s
~N —Ef l I .7 50Hz S5Hz 14Hz
w EQ'I . *iee L *iee
= 1l PURE P2 PURIE  p2R@E PIRIE
= — — —_
% 4'" WEE: 3500uA $EE: 2000uA OB 2500uA
o 37 " - BKE: 200us BKE: 200us BKE®: 200us
= HEHi: 0.1mA EEHi: 0.5mA WESiE: 01mA
o= HoREE: 19 wooRE: 19 HoosE: 10
; EfR: 2+ 8 0-4- EfR: 2+ 8A8: 0-4- IEM: 10+ fiR: 9-
*‘—g'*H' - Wi\ Wik Wik
= B Al

ARJE 1T E R, BB =T
(A) FAREMIT A AL 58 (B) HURIAE T 240

s

KBTS A 2 LA RS
(A) RHT: (B) RJF

E 6

IR i 1, PSPS/FBSS A # 3 % B 4% 1)
WMNAE. HREIEHEERE SCS & —Fhz 4. KRS
RN BAG LA 3035 ¥ FBSS Jad7 i U8, e 4G4
SCS Z#2 4b, 10 kHz i i A I ORA 58 5 1
(Burst) 7E FBSS 1 FIK 7 2078 A STk 0k U,

SCS 7R BEf i A i N A (At
HAEREIR G R IR T B IR 5 . HAEIRK
ETF RIS R A XM, 2018 4FEHR L& SRR T2

R1 AJEBEVIS

B R B R e A IE SRBLIT SCS Bt B s 40115 Jm 18 3
DhReRtg M, JEHAEREEER 7 — 2514 Ak
7 IR B, BRA B B A0 ) 12 B D R B AT 4
SCS I B th 1] e st - B da 1 e P Th g BN | 3
Thie B0 Bk ohag B,

HEAR SCS ¥597 FBSS FIEBEH51153 (1) 1197 %045 31
AT, B PR R A AT 88 A AR Geie s 1 )
whFeaIT P AT T R A A BE R 4 12 W 1R A
4 FF FBSS, £ BRI ENART 2 2 IFF TR,
PR Z RIS E . HEFRIRAL iz,
i N R F @@ i FERTE, WARKEIR
N, BEEEHASEARER TR, A&
— E FIE AT

FAMER RN, AR ANFARMH T8
BT BAERR T8, R T B e, AR TR
GFARTTI, QG AT LLBE G s R 2 a4k kB
HE J o7 W T ) XU 0 s SO BBt ) T 6 8 4 1
W BNAwRL, (8T B B R, 512 D B A
HETF AR AT R AE R AMRE R AUV E L, H AT7EE
PO A L S SR, 6 SRR A BN TR T e
PO B

ERG2ANHWBBE VI, HAKBREE. §
JBe WL R R iR ¥R B B o3, v SCS ¥R YT
FBSS. Afififhfeft 7 RIFMfkeE. $#&~ SCS nlfE

ARHT AJE 14N A AJE 2 A H
VAS P55 10 0 0
F AR5 FERBEMRTE., SR E. 2o H 7 o
TR Rz 1 B Ss(R)/L, (L) Ss(R)/L, (L) Ss(R)/L, (L)
NIRRT 3-3-1-1-3 (R)/2-1-0-0-1 (L) 4-4-1-1-4(R)/2-2-1-1-3 (L) 4-4-1-1-4 (R)/2-2-1-1-4 (L)
PASTeL? PIERAT(E, O, ORI, etk el R HREA RIS W HRISE
NI 123 VD] VD] V]
ASIA 52 C% C% C

S

m - mnssll

2025/2/17 13:36:46 ’7



| T T

* 158 -

MR EVEPOR ARE 5 5 DhRE R A DN —Fb
SRR IR TT B

[10]

[11]

[12]

W 202572 S indd 158

FBZARER, HFRARAILAZF R,

Z % X W

RRME, VRT, RUE, & . M E VRIS S
P EAERE (2024 1O (1] HEERE SRS,
2024, 30(1):5-14.

Dworkin RH, O'Connor AB, Kent J, ef al. Intervention-
al management of neuropathic pain: NeuPSIG recom-
mendations[J]. Pain, 2013, 154(11):2249-2261.

Lu Y, Shang Z, Zhang W, et al. Global incidence and
characteristics of spinal cord injury since 2000-2021:
a systematic review and meta-analysis[J]. BMC Med,
2024, 22(1):285.

Global, regional, and national burden of spinal cord
injury, 1990-2019: a systematic analysis for the Global
Burden of Disease Study 2019[J]. Lancet Neurol, 2023,
22(11):1026-1047.

Wagner FB, Mignardot JB, Le Goff-Mignardot CG,
et al. Targeted neurotechnology restores walking in
humans with spinal cord injury[J]. Nature, 2018,
563(7729):65-71.

Chan CW, Peng P. Failed back surgery syndrome[J].
Pain Med, 2011, 12(4):577-606.

Waguespack A, Schofferman J, Slosar P, et al. Etiology
of long-term failures of lumbar spine surgery[J]. Pain
Med, 2002, 3(1):18-22.

Christelis N, Simpson B, Russo M, et al. Persistent
spinal pain syndrome: a proposal for failed back surgery
syndrome and ICD-11[J]. Pain Med, 2021, 22(4):807-
818.

Migkisiak G. Failed back surgery syndrome: no lon-
ger a Surgeon's defeat-a narrative review[J]. Medicina
(Kaunas), 2023, 59(7):1255..

Hh S R PR SR M R LR AR AL R
o B A T 3R R SRR (2024)[0]. PR AR
ki 2024, 15(2):285-293.

Rigoard P, Ounajim A, Goudman L, et al. Combining
awake anesthesia with minimal invasive surgery opti-
mizes intraoperative surgical spinal cord stimulation
lead placement[J]. J Clin Med, 2022, 11(19):5575.
Kumar K, Taylor RS, Jacques L, et al. Spinal cord stim-
ulation versus conventional medical management for
neuropathic pain: a multicentre randomised controlled
trial in patients with failed back surgery syndrome[J].
Pain, 2007, 132(1-2):179-188.

——

(T

v [ R B 22 44 & Chinese Journal of Pain Medicine 2025, 31 (2)

[13]

[14]

(23]

[24]

Kumar K, North R, Taylor R, et al. Spinal cord stim-
ulation vs. conventional medical management: a pro-
spective, randomized, controlled, multicenter study of
patients with failed back surgery syndrome (PROCESS
Study)[J]. Neuromodulation, 2005, 8(4):213-218.
Kapural L, Yu C, Doust MW, et al. Novel 10-kHz
high-frequency therapy (HF10 therapy) is superior to
traditional low-frequency spinal cord stimulation for
the treatment of chronic back and leg pain: the SEN-
ZA-RCT randomized controlled trial[J]. Anesthesiology,
2015, 123(4):851-860.

Tjepkema-Cloostermans MC, de Vos CC, Wolters R,
et al. Effect of burst stimulation evaluated in patients
familiar with spinal cord stimulation[J]. Neuromodula-
tion, 2016;19(5):492-497.

Demartini L, Terranova G, Innamorato MA, et al. Com-
parison of tonic vs. burst spinal cord stimulation during
trial period[J]. Neuromodulation, 2019, 22(3):327-332.
WA, AE, sk, &5 L QUG R R 1
SIRTT R R IR (2020 R[], FPAEEITI A, 2020,
36(5):385-392.

Rowald A, Komi S, Demesmacker R, et al. Activity-de-
pendent spinal cord neuromodulation rapidly restores
trunk and leg motor functions after complete paraly-
sis[J]. Nat Med, 2022, 28(2):260-271.

Kathe C, Skinnider MA, Hutson TH, et al. The neurons
that restore walking after paralysis[J]. Nature, 2022,
611(7936):540-547.

Kandhari S, Sharma D, Tomar AK, et al. Epidural elec-
trical spinal cord stimulation of the thoracic segments
(T,-T;) facilitates respiratory function in patients with
complete spinal cord injury[J]. Respir Physiol Neurobiol,
2022, 300:103885.

Phillips A. Paralysis under pressure[J]. Science, 2023,
381(6657):494-495.

Flett S, Garcia J, Cowley KC. Spinal electrical stimula-
tion to improve sympathetic autonomic functions need-
ed for movement and exercise after spinal cord injury:
a scoping clinical review[J]. J Neurophysiol, 2022,
128(3):649-670.

Solinsky R, Burns K, Tuthill C, et al. Transcutaneous
spinal cord stimulation and its impact on cardiovascular
autonomic regulation after spinal cord injury[J]. Am J
Physiol Heart Circ Physiol, 2024, 326(1):H116-H122.
Schieferdecker S, Neudorfer C, El Majdoub F, et al.
A retrospective case series of high-frequency spinal
cord stimulation (HF10-SCS) in neurogenic bladder
incontinence[J]. Oper Neurosurg (Hagerstown), 2019,
17(1):14-20.

2025/2/17 13:36:46 ’7



