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[HZEIEH R T ARSI/ T RIR A AR A I L) BE BRI 7 A J5 Y 25 61 ( failed back surgery
syndrome, FBSS) HIIGAITA. 3k HEHL 2024 4F 1 A % 2025 4F 6 A7ei & W HIE B ER: (rgEERERE ) B4
1B AIEHEAR G BLATA FBSS 2 A 8 WAFFEXT S B 150 BIA R 20845 10 10 1 Y LLBIRERLAEC =X IR 4l ( O IRZER T
Tl ). BEII4L . 4170 B (TERS WIShBEBRE ), 4148 50 B, 3 TRIFIE 1d, 5d. 10 d 305 =4 B HF i ae k]
PE4M (visual analogue scale, VAS ) S5 HARFRHZ ( Japanese Orthopaedic Association, JOA ) TEMEZDRETE Sy, IR 10d
e M Z WA AR (E), FBRERIGRREARCR, SR TR S 4, $IIA55 7] H8A VAS B4, JOA #F4
2 T4 BRZH (2 P<<0.05 ). YAYTIE 10 d, £ 7] +-4B0K4H VAS PE43(2.00£0.36 ) i3I T4 J14H ( 2.80£0.45 )( P<0.05),
JOA TF4% (25.0040.71) BZE & T4 14 (23.204045) (P<0.05). J&¥7)5 10 d, & J140 5% J140 + B i wU i 2 2401 E
(B B ERT X P<<0.05 ), Mi%T JTZH & T4t T +- 48 2H( P<0.05 )0 %1 T + B4 B A 50R(96% ) it 2 5 T4t J12H( 84% )
FIXHRZL (62% ) (¥ P<0.05). £5i8 /N JIRRAMARAR TP FBSS PR LA TME s BEE TS WITh R T it
— SR AR e S e LA R BE ST, HEENALIRRIRAS, REFRFEEY (10 d) 573 % VI g-oaesmib”
JP BRI Ty FBSS I RIAYT 7 28 il S T i %
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Clinical study on the combined use of fascial theory-based small-needle knife scar
release and lumbar-back muscle functional exercise for the treatment of failed
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[ Abstract] Objective To investigate the clinical efficacy of combining small needle knife scar release based on fasciology
theory with lumbar and back muscle functional exercises for treating failed back surgery syndrome (FBSS). Methods From January
2024 to June 2025, patients who were hospitalized in the Department of Spinal Surgery of Luoyang Orthopedic Hospital (Henan
Provincial Orthopedic Hospital) after lumbar surgery and met the FBSS diagnosis were selected as the research objects. one hundred
and fifty qualified subjects were randomly assigned to the control group (oral celecoxib capsules), the needle-knife group and the
needle-knife plus exercise group (back muscle functional exercise) according to the ratio of 1 : 1 I 1, with 50 cases in each group. The
lumbar function scores of visual analogue scale (VAS) and Japanese Orthopaedic Association (JOA) of the three groups were recorded
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on the 1st day, Sth day and 10th day after treatment, respectively, and the Young's modulus (E) of bilateral multifidus was measured on
the 10th day after treatment, at the same time, the clinical total effective rate was evaluated. Results Starting from day 5
post-treatment, both the needle-knife group and the needle-knife plus exercise group demonstrated significantly superior VAS scores
and JOA scores compared to the control group (all P<<0.05). By day 10 post-treatment, the VAS score in the needle-knife plus exercise
group (2.0010.36) was significantly lower than that in the needle-knife group (2.80+0.45) (P<<0.05), while the JOA score (25.00 =+
0.71) was significantly higher than that of the needle-knife group (23.204-0.45) (P<<0.05). By day 10 post-treatment, the bilateral
multifidus muscle E values in the control group were higher than those in both the needle-knife group and the needle-knife plus
exercise group (all P<<0.05). The bilateral multifidus muscle Young's modulus values in the needle-knife group were also higher than
those in the needle-knife plus exercise group (P<<0.05). The total effective rate in the needle-knife plus exercise group (96%) was
significantly higher than that in the needle-knife group (84%) and the control group (62%) (all P<<0.05). Conclusion Small needle
knife scar release can rapidly alleviate FBSS pain and enhance muscle elasticity. Combined with lumbar and back muscle functional
exercises, it further strengthens myofascial chain stability and neuromuscular control, improves muscle function, and significantly
enhances short-term (10 d) therapeutic efficacy. This sequential treatment model of "mechanical release-functional strengthening"
offers a novel approach for developing clinical treatment protocols for FBSS.
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Shear wave elastography
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R ZHABEELABILE

etz XTHRZL (n=50) 14 (n=50) FEJ 585 (n=50) i x°IF P

R (Xts, %) 57.2+6.8 60.4+6.5 59.5+8.4 2.521 0.084
R (B, n) 28/22 26/24 30/20 0.649 0.723
BMI ( X+s, kg/m®) 25.7+33 248429 253+32 0.854 0.428
R (xxs, A) 9.1+1.7 8.7+1.4 8.8+1.8 0.157 0.856
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G I A5 L P s SRS PR s DGk it 32
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(2) M5 RIEEN G O Mk
B, DAk, RURMEBUR R, 17 “HE S, %
TS B RS 4R s R T 2 e MU CT, 10 W74,
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1.5.1 AR EE( visual analogue scale, VAS )
Wy

THRITIEHE 1. 5. 10 K, SR VAS 34 i
SHEFPORRR . AR 0 0 (DU ) 2 10 73
(IR ) 1910 em PRI, BEARYE WP R EETE
AL EARC, a0 E .
1.52 HARERHE( Japanese Orthopaedic Association,
JOA) TEHEDIREDEI>

JOA PEo it HACE R 2 i) — A T
FEEMESSR ( QnARAENR] B9 thoE . REAMETE IS ) A&
FARER B IRERZS PR IE" A3 FIRY TR 1 d.
5d. 10 d X =2 B E PEATIEME JOA W03, %P &R
G EUEAR . IR RIRAE . H % sl S e ae
AN, SO 29 v VRO EUR, RUIDIRERE
T BE ™
153 ZZp KA EE ( Young’s modulus, E)
e

AR 2 VAR O G AR 1 L 3 i
L S HHEY I PATHCETE Lo, Ls BRZESMI 2 em 4b
ZRWIUEALE, BeshiRk 7 1 il Sk 5 LA 4t

AT, FEULE 22N E . SWE iyt E
0~100 kPa, JAF Q-Box ( HA2 N 6 mm) B TLH
WAL, FrRMG WIS G TR T SWE BT PE g
fFECRE, IFFIIEREE D, R LR
(2 mmX2 mm ) {ENEILGRIX ( region of interest,

ROL) 5XFHRIX, I BUR R GER B 2l % XL
WL E I ARSI, Al
I [Al—24 88 75 BRI AEIRYT R BRI TR 10 d S8R,
H AR BN & 3 FHEAE. SWE 548K
fEfE Aplio800 AT IZWHY, B E PLT1205BX LML
3, PSRN 12 MHz, B AR IERT S ALA
JORES, KA R AT AT B 32 50,
154 J7PR0OHN

A “RARE” IS RfEtR, £
BRI VAS, JOA ¥4 J SWE il &1 E {5,
ZIEZRPEHEHR CHERIEZE TR ),
IEE5E JOA PP TEA YT RICHE PRI SRR
PR = QRIT RV —IRITRIVESY ) ARYTRTIT
I3 X100% A : PR S e NS SR ] ek
W HEIN =50% ., ARL: P00 55 50 ARG e R 4
AR EGE, PPIIN<50%, H=30%. Iik: &
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BRSO IE Bh IO ok
FESS 10 RIFFTITROHN .
1.6 ZitFH*E

KM SPSS 25.0 A ATGE 7004 o TR RORE
R AT G IS, S EbREZE (X5 )
B M(Ps, Prs) R, BTG IES5AG B 5 22551k,
IR BRI R 7 225381 ( One-way ANOVA ),
S B 25551, R LSD Ik TN LUK 5
FIT2EATE, WIERAH Dunnett's 3 35, B2 N EH3E
HN BRI EE W& T 22500, THEORA R L
BORM x2 K. =85 RTsmmm g, Mt
It (odds ratio, OR) Al 95% E {7 X [A] (95%
confidence interval, 95%Cl1), P<<0.05 AZSFALIT
2 #HR
2.1 VASiIEH

ML —HBFEIRITHT VAS W LA 2E 7
TG =5 X P=0.955 ), HA T bt IRI7)A 1 d,
)2 A TegE T E R L (P=0.092 ). RYT /R 5 d,
XTRAZH VAS P43 8 3 T T S5 5T+ R P
<0.05), {HEMWAEZESAEE (P>0.05). /Y7
J5 10d, XFTHRAL VAS Yo, &0 - ki d iR
%, BIHA THEZN, EEWAN R, 25
PIHA SRR L (3 P<0.05 ).

N HLER : SR FHEE I & 7 2553 BT IR 7 vk e
ZHEFIERITIE 1d. 5d. 10 d B9 VAS 34, 4558
W Z4EBE VAS PR BEE IR AR L35 2l
P PRAEIRE WS, OB ( F=66.667,
P=0.001<<0.05 ), Q] *2H |22 5 &% ( F=5.867,
P=0.004<<0.05 ), @ HIEN ( F=19.013, P=0.001
<0.05 ), W3k 2.

£2 SEBELITHIE VAS TALE (Tis, 5)
215 WWITET TR 1d IRIT)E 5d iRIT)E 10d
XTHRZH (n=50) 6.20+£0.91 5.00+0.71 5.00+0.45 4.60%0.55

7140 (n=50) 6.30+0.67 4.00+0.70 3.80+0.44 2.80+0.45
71 +HB%4H (n=50) 6.200.92 4.40+0.54 3.40+0.55 2.00+£0.36"

PEAMHE N <30%.

F 0.047 2.923 19.143 53.200

P 0.955 0.092 0.001 0.001
i VAS HISEBHIITE M . SX B, "P<0.05; S5 I1410 b,
"P<0.05. HNHB: Funw=66.667, Puin<<0.05, Fupan=5.867, P s

an<<0.05, Fuu=19.013, Pux»<<0.05,

2.2 FEMETNEE JOA W5

ML —HBFEIRITHT JOA P4 i 2E 7
TG =5 L P=0.836 ), LA T bt IAI7)A 1 d,
WS TG E L (P=0.284 ), 1RY7)E 5 d,
XTHRZH JOA PEor B E T4 JJH 55 ) + Hbrd

(P<0.05), A/ ZFAEE (P>0.05), i/

JPJE 10 d, XFFRALIEHE JOA PESY 55114 . £ T+
B R ER AR X (P<0.05); 714
SR L EE A G L (P<0.05 ),

N HLER : SR FH I & 7 2553 BT 7 vk e
=HBEIRITIE 1d, 5d. 10 d 1 JOA P4y, 4%
WoR: ZBHE JOA PEArRfE R AR Ak ) 2t s
s EMEDIREZR Tk , (OB RN ( F=267.975,
P=0.000<<0.05 ), s} [a]*£H HI| 32 H AW ( F=19.549,
P=0.000<<0.05 ), @ HIZLN ( F=66.950, P=0.000
<0.05) (£3)

®3 ZSHABRELITASERINEE JOA ESLE (X5, &)
2159 BITRT WAITIR 1d BITE Sd IAYT)E 10d
YHHRZE (n=50) 12.40%1.14 14.20+0.45 15.60+0.89 17.0040.71

7140 (n=50) 12.80+0.83 15.40%+1.14 19.60+=1.14" 23.20+0.45%
HTIHRAHE (n=50) 12.60+1.15 15.0£1.58 20.00£0.70" 25.00+0.71"

F 0.182 1.400 34.154 220.167
P 0.836 0.284 0.001 0.001
1 JOA N HARBEIE, SXHE4IXTLE, P<0.05; S5EF 14X, P
<0.05, HHNHHK: Fun=267.975, Pun<0.05, Fuipwan=19.549, Pumn

i <<0.05, Fun=66.950, P 45,<<0.05,

23 ZHALEENE

TRITHT, =B FE U Z 2 (K E )
I, ZRTIHEITFE X (¥ P>0.05).
AITIE 10 d, B R XTI Z AL E
Y& TE VA S T) 8, BEHJI4R) E 8
IR R T ] R, 2R EASIHE L
(¥ P<0.05). HNLERR: SiRIrarsite, &
TV 545+ B B A AU Z 2L E (B3 8 3%
FEA (3 P<0.01) (4, F£5).

R4 ZHBEEMZRAVAFTATE EELE ( X+s, kPa)

215 bEvagili} BIT)E 10d t P
XTHEAL (n=50) 13354379 12.4243.00 1.394 0.170
140 (n=50) 13.05+243  892+1.93% 9622 0.001
T4 (n=50)  13.64£2.86  7.96+1.90™ 10.730 0.001
F 0.457 50.445
P 0.634 0.001
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RS ZHBEAMSHNEBTRIFEERE ( X+, kPa)
21 5 JRITHT AIT)E 10d t P
XTHEZH (n=50) 13.694£2.06 13.01£1.79 1.834 0.073
7140 (n=50) 1438+3.00 9.34+1.50° 10.960  0.000
T+ (n=50) 14.00+3.83 824+255™ 8959  0.001
F 0.60 78.469
P 0.524 0.001

e SR, P<0.05; SEHJIHXT, "P<0.05; RN
e, “P<0.05.

2.4 GFKRITSEEMN
BITIE 10 d, =HAREIRKITBUMA LR 2 5
HAES %2 X (P<0.05). M HLEHE—2 8K,

BT 551 1 + BB LG Ry B F X IR, H
EF JTTFROIRAS BT )T Bkl , R AR S
2 (¥ P<0.05) (£6. £7),

Fxo6 =HBHEAITE 10dIGFRTRLE

215 WA (n) AR (n) J (n) BARK (%)
TR (n=50) 10 21 19 62
7141 (n=50) 22 20 8 84
ET T+ 8B4l (n=50) 30 18 2 96"
X2 19.065
P 0.001

W SXREAXT I, P<0.05; S5 TI4A% L, "P<0.05,

x7 ZAFEBIERAALLR

. X HEZH vs Al )¢
2t FadehR AL v b 1AL

XA vs B ]+ 1A

BEIIAE vs 1] -SRI

SONAE (95%CT)

BOVAE (95%CT) SONAE (95%CT)

HAITIR 1 d VAS W74y
HIT)E 5 d VAS T4
HRIFG 10 d VAS 943
YBIFIE 1 d JOA TE4)
VRITIE 5 d JOA 43
JAIFIE 10 d JOA $F4
WWITE 10d ZEMEZZNEME  MD=3.495 (2.572,4.417) 0.001
BT 10d AMEZNLE(E  MD=3.672 (2.883, 4.461)  0.001
RS T A OR=0.311 (0.120, 0.802)  0.013

MD=1.000 (0.093, 1.907) 0.033
MD=1.400 (0.734, 2.066) 0.001
MD=1.800 (1.237, 2.363) 0.001
MD=-1.200 (-2.791, 0.391)

MD=0.600 (-0.307, 1.507) 0.175 MD=-0.400 (-1.307, 0.507) 0.356
MD=1.800 ( 1.134, 2.466)  0.001 MD=0.400 (-0.266, 1.066) 0.215
MD=2.600 (2.037, 3.163)  0.001
0.126 MD=-0.800 (-2.391, 0.791) 0.295 MD=0.400 (-1.191, 1.991)  0.594
MD=-4.000 (-5.283, -2.717) 0.001 MD=-4.400 ( -5.683, -3.117) 0.001 MD=-0.400 (-1.683, 0.883) 0.510
MD=-6.200 (=7.072, -5.329) 0.001 MD=-8.000 ( -8.872,-7.129)  0.001 MD=-1.800 ( -2.672,-0.929) 0.001
MD=4.455 (3.532, 5.378)  0.001
MD=4.774 (3.986, 5.563)  0.001
OR=0.068 (0.015, 0.313)  0.001

MD=0.800 (0.237, 1.363) 0.009

MD=0.960 (0.038, 1.883) 0.041
MD=1.102 (0.314, 1.891) 0.006
OR=0.219 (0.044, 0.989) 0.039

e 95%CI A 95%EAFIXIA]; VAS AAGERHUITE % JOA N HASEHIZ; OR ALLELL,

3 Wig

FBSS JEHEE YR, Wit Wk, RIERIR
5 RO R S5 A AN | SR e A% oL
IR REE AT YIRS, AIERNENY . is
PPV E R, R 4 T O 2 A SR
SURPIR™ . ARSI LA &, B E b
/N TP B AR TR G RIRZHE, JE RS
TP G TS LD BB 25 B R0 . 25 R R,
/NEFTIIRTT REBCTUBR AR . MUEIEMED RE . B
BRSE, BEA TS IR B A IA T4, R
(GVRIT)E 10 d) BORMERARCR (96% ) HET 54/
B71 (84% ) siZ5WATT (62% )o /INEF TR AR

RIS LI RESEIR IR FBSS, SURHLE 21z .

— 7, B AU, DIEIRGEH L, Rk
WA RISy, R R A 1 A, RN B
MR S—J7i0, IR wgEs, 2
LR ABLLAERSE , A By T EUR Y S RR S 2B
o DIFIERA T B S A0, SR
PR T Y2553 BEURS

3.1 FESHRRMEEER

REAEAF 9T 3R] FBSS Y& 2 T 4832 IRl
BHAR, I S AR S RIR AR A AR
SEAHEAER . AR, RIEZ S R
WK, BRI SR o BRI LA o B R
4, BHARALA “ZEa” VR, SEURE M,
ICARRE T /INEE TTEIRYT I P B IR G, 16975 5 d
VAS PEAMETXIRELL, /IVEF TTAMFRIRIR A T 24035 i
Ui, ZEFFEMAMEIOR . MRS RS, R
KRR Sk, (i oA R /N I
NEMEDIBE JOA PForrh H s A TG RE ) (R ) B &
W, UERAYK AR AR LE 5 22 S X D RE I S T 2L
/NEF TTEERT BEAE TRE HED BRI FIAT R AL, fi
BREEAINERT LA B R Al s[RI, HUBORIE AT REBGS
PRI LT AR, A {2 A T AU e Dt re R D g T
RURGE JFL AR | RS e R SR Sy o ARHIESE
DL E AEVE R PR LI RE B SCHES R, TR e 4
IRILAI LS BRI UL B
FrIE R WIATIREM EE e R — . VERMRIZZ O
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B, Z 2N 4ERPE Beue LS sl il HA Sk
YER™, 1 SWE BAM & = 4R FH IR G 24
WLE {8281k, 253K ST 545 B IERAIA
I7IT E A BB RR, B3 JOA P43tk
5, 9WAIRIT)E E G B, XK
INET TIRAFRAR AT RRAR 2 ZEWURE 3458 UL PR 53
HEENLR DI REIRAS o
3.2 NETIBEERERS AN ThAE G

RN ) B AR, (RIS TS LA
JEREMIRCRE R, WAYTE 10 d, &1+ B0
VAS PF43 S JOA WAL THAR W . X Fh A
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