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W E BM: BitZEEE LRI A4 7] I8 7 X E A ] 4 % HJE (lumbar disc herniation, LDH)
AT TR B KA. Fik: #2020 F 9 A E 2021 9 AHE#HY THRUEL
EREAEFFOFEEFHEHH. RAEFH. 4 R#H 104 % LDH KA, @it EALFEA
DHNFERA (72 = 52) Faxt A (72 = 52). HARAEZIEME FFRIMEFLE (percutaneous trans-
foraminal endoscopic discectomy, PTED) FAR 677, &% W [a] £ A3 5T ok 5 46T 4t 713697, KJE 48 h
FFIEHAT 2 B EMER S . XA XA EEEN PTED F RGN, EF4E T4 BT, KRfE48h
EMHAEHAT 2 ANERRELE., ERMNELFARE 6 NAFAFZEZISMEZ G THANFTRENSE
EEE 47 s 3 Xt A48 2L (absolute symmetry index, ASI) #4717, FEHIKE MRI 8% T H %
% ZLL (multifidus muscle, MM) #y fig il 3% i £ 7 # (cross-sectional area, CSA) DL K 41/ A B H
A F FHi 2 (Japanese orthopedic association, JOA) 4. &R: BT, ARARANF &R, Fig.
MEHAEAL. BREMAEAENASIHE ZHMN SBARANSE. SEGHEAZN
ASIERZEZ. RAAARAN JOAFLEHAEEZR, KE 6N, WAKANIOAFSHE
ZRE. FRUIOA Bk E by EMEIR. B %A EESEE A (activities of daily living, ADL)
ZWEAHEERTFAEA. EL s ML~S WETE, XA MM AR EE CSA AR R D . &
®: PTED BX &4t 71 i6 77 Gk % AR 2 v LDH i A By BARVE 20 86 7 fo AT AROE M, HALH T 6k & 3@
W E LDH g A4S 2 TR LG SEFL
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The effects of spinal endoscopy combined with acupotomy on the walk stability of the patients
with lumbar disc herniation *
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Abstract Objective: To evaluate the effects of percutaneous transforaminal endoscopic discectomy
(PTED) combined with acupotomy on the walk stability of the patients with lumbar disc herniation and
related mechanism. Methods: From September 2020 to September 2021, 104 patients with lumbar
disc herniation (LDH) in the department of Orthopedics, Rehabilitation Medicine and Acupuncture
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of Traditional Chinese Medicine Unit of The Six Medical Center of Chinese PLA General Hospital were
included in the study and randomly divided into 2 groups to receive either PTED combined with acupotomy
and exercise rehabilitation (study group, 72 = 52) or PTED combined with exercise rehabilitation (control
group, 72 = 52). Walk stability indexs absolute symmetry index (ASI), Japanese orthopedic association
(JOA) scores and cross-sectional area (CSA) of fatty infiltration in multifidus muscle (MM) under MRI
imaging were recorded before and 6 months after surgery. Results: Before and after treatment, the ASI
of the step speed, stride length, mean angle of hip flexion and knee flexion in the study group were significantly
decreased, and there were no significant difference in ASI of stride length and mean angle of hip flexion
compared with the control group. Before surgery, there was no significant difference in JOA between the
two groups. Six months after surgery, JOA scores in both groups were significantly improved, and JOA
scores in the study group were significantly lower than those in the control group, Meanwhile, the scores of
JOA, subjective symptoms and activities of daily living (ADL) limit in JOA of the study group were signifi-
cantly lower than those in the control group. At L, 5 and L;-S;, CSA of fat infiltration in MM in the study
group was significantly decreased. Conclusion: For patients with LDH, the walking stability and overall
mobility can be improved by PTED combined with acupotomy, which may be achieved by improving the

paravertebral muscle structure of specific segments.

Keywords lumbar; gait; rehabilitation; multifidus muscle

Gttt ARG AT 60% Hm A /K ]
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BIIME ARG IE 2 ——— “BFE” 1%
g, HORUM “RT)” WA 230 BS W i L i T4t
R, HATE R TIES . HES T RAE
XA G REIRRE R A N )i B RE ) BT 2 2 s 1
F 0 B TR NIRRT /R A& T DA
A SR G R A AL PR A T AR AR AR A, L e X
T RS (55515500 o 78k hae 1Y,
1B e o i) o B R AL 2L A5 M AR AL TR AN W . D SRR
B J13X — AR AR F PR 2 150 T A 2 R A T
FLBEF AR (percutaneous transforaminal endoscopic disc-
ectomy, PTED) J& ¥k B /& (16 7 AU, A )t 73
PR AR R BE AR T BE B AT RS E PEFR B B A 22 2L
(multifidus muscle, MM) 7£ MRI ' (1) Jig 7 3= 1 72
Ak, K0P PTED BKA £ TR IT RE S AE QI 26 11
T8 Ik o A AE (] 48 58 HHE (lumbar disc herniation,
LDH) i N AE 55 J5) 350 S0 2H 23 25 46 T 5 Wil 6 AR A5 AT Ty
At. MAPATDIRE S MM ¥ 451 28 fb #4837 PTED Bk
A& TR T B PR 280N 43 L 2 AR AT 5T 1) 61
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1. — R

AT T AT T I H 28 R 7R L R B B S R 2
e el (IR LS 20200012) 5 [
A L7 A I R R 8 P o v (JEMES: ChiCTR
2000041581) . #2020 4E 9 % 2021 £ 9 H A
(R8T R TR S B e 35 7S B 2 v ol R BR IR 230 i
ikh. BEE SR R BHMERE 104 4 LDH Wi A .
Joi N 25 1 TR 1 5 4 L 2 C B AL 2 B8 7S
ARIGTIEA, RS 52 6. HIRT 7T 4Lk 15 3 4,
STBLAL AT 4 . —MEBERI ST W 1,

N FriE: OFF 4 LDH £ W ' 4 |
JEE P IRREAR . ARPETR . BB A &5 N T 60° (BK
bR R R 55, BRI S AN
PREGGR SERER, 45 G EME CT FRE S =4 E g
DA% B ME MRI A 25 35 2 7R FEARE A1 5 S8 1 s @4F %
30~70 % ; @AM TR, JoRE I RHER,
To ™ B D RE RIS @OTRFIRIT &= 3AAH
TR HAER TG I B2 R ©MBEARILIE 732 (visual
analogue scale, VAS) #4) = 5.

HeBRbrdE: Q& E R IERIZR (T,
BRI 2R ; @&HBEREMERLE; O/
T A A BB ™ L SE AT A AL @A I
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Table 1 General clinical data of patients in two groups
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720 Study group (72=49)  XFHE4L Control group (72 = 48) K geAE P
R (%) Age (Year) 57.3+10.5 (40-67) 53.4+12.0 (37-68) t=1.73 0.09*
J%FE (H) Course (Month) 48+13 51+1.4 t=1.05 0.30"
19 72 (%) Gender
H 1% Male 38 (78) 32(67) 1’=143 0.23
1 Female 11 (22) 16 (33)
A AR BTH 259 52 72 (%) History of NSAIDs
A Yes 41 (84) 37 (77) 12=0.67 0.41°
7E No 8 (16) 11 (23)
FEREAR B 5 Side of lower limb symptom
7 Left 27 (55) 24 (50.0) 1’=025 0.61°
#i Right 22 (45) 24 (50.0)

SRR DR Yt test; ™ 77 test

Prs @BEEHEZEFR, EIIEHANEIT .

2. 7k

(D) DS SHBEAENF T A3 B R
OGO RE UV DU R A Rt o 32 Bk, SR A
KUK 36, 56 /K HE 0.05, K IR AAE 0.8, ik %
20%, —EIN 104 % LDH KN . i &9 Nbr
HE R BRI AN E S 7 51 4 i 1) Bl WA JF 364 T B
MLBREE , 7 EL 2 PTED Bk A 4T TR 9T BER 4 (W e 4.,
72=52) FIPTED JEEH (WA, 72=52) . W
FLUA % PTED AT, TEAME R 55 Ab 3 578 B 45 T4
JIEIT, ARJ5 48 h FFUE AT R 14 R NEME RS
Wekro X2 B B AR M [F 4 AE 1Y PTED 597, H
NG FAETIRIT, KRG 48 h AR iR AT NI 14
T JEAE 4Bk 417 PTED F AR B2 T AS 0 e %
% PTED 1697 IR N\ 2 50 B2 8 T1IRTT -

(2) V3977715 @ PTED FARERMELFE: KA
MIEMZ, 5 C BB N e A8 5T 17 Bl o8 /K
PARRS F R, BRSNS, WS
22, PIIF4 1 em K/AAYIA, 2 HIENSHF. AFH
RS RARNY kS8 PEAIRG TP KHMEE AL,
N TAEEE, Eiem LB 2R A 24,
SEEE NMER LS, 5 FEEARE, MKEEAR
X, REIMERBR, ZBrRERIMERAAHL, IFLER
U A e A R itz . R IR AR,
THERMPARAEM . MEEFR S HER AL BUEY) . FE
NKUAR S AT A T) 3k I BRI (R B . TR IX
WM LR, BOHAMER L TEEE, XM
TAE@EE, 48 KM. @ 4 JJ8ELRE: CRETR
SENL Ly & Ly R NG A K &5 0.5 ~F, HEYE
AR AT 2, DA Ly 2 Ly B 7 ONTRIT A
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1% H) 2 R RI3EAT R A BRIE,  XUF-SRFe4t 71, 4 A
SEEYTT 2, DL E R IR E
FIN” DBEE TI BRI, 43 “ Ry AL H” =)=,
IR E T Rk, et I NF RN, AR B K
W, BRI CRD AW, A B k2 7R s
JEBILNE, BIFRE OO MBI R 2R,
G BRIRN, G218 51 HAHE R SCTT ROCTT & 1 (H)
JVESE M AME S, FHRRTTIRIBR, IO | BRI T
KATRKTTIE 3~5T], BIFAMEIRTT I, X7
BEATIRTK . A TIATIEE R A R GBU O 1
SIS VR HE 7 [ R R AN 22 0 P 220 A A . R R AR
02 535, @R RESHRE: WHEREEES .
FREEMRIE =L MR B, AP
BERZRS], BEH 20K, RRHRZ) 40 708, FFEE 14 Ko
AR 5 RG0S 2EE IR E N A
JEHMENRE. P TR SIMEE H .

3. LB SR bR AIAS I v

(1D EBI7 48 bs: BT EEER, XA
GAITRACE %P2 Zh DI e VP R SR Bt R
D AR . P R 1 eE-F el
B 7 MBS D LB D 5 RN K
HiE EAMMTE, EREKRIEE, FIH, TRESY.
KJELE 10 K, RAEBIEL S g, 1R 3
o BARUR SRS R R SR HE Jo FH Fa kAT 55005
TSRS, AP, P PR, SO
. BRRBREARE. BT LDHIWAZH—MT
JECHITE T IRRAEAR, B S I R Al S AT AR E
FEA AR, WOPAT RS E PENDO FR I 2 B 2P AG
WA, SRIEIH2 BE HAR etk A4, BTk
SPAT A8 % 5T FRFE S (absolute symmetry index, AST) 1E
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P ES T AR AR R R NP AT P RE 1, BRI
J7i%: ASI (%) =[R = LJ(R + L)/2)]X100, R F1L 4>
MAREL FEAE FECES S, a0 %
IR, H R F R R 1

(2) WEYTHERR: OHAE RS2 (Japanese
orthopedic association, JOA) ¥4 ;. JOA B ¥F4)r %
N 29 98, AR 0 4, 2y BUBRIK R W] T e FE A5 Rk
AR . TARATIEZ. KRG 6 AN H T JOA ERITAY,
Hi & B FE [ 56 . @B MM 7E MRI 2 5% F JIg iy
IRIEFEEE . 2% Cunningham %5 U9 J59%, i%HL MRI
BIE T2 IR Ly s Lyss Le~S, 7 BOHE 8] 4%
VB I &P 1H, 3 F PACS % 4t (picture archiving
and communications system, PACS) [ 77 #ll & 1. H 4
SAREL WS AEE N DA b %5 B MM ) I 077 92 3 A 8 1 R
(cross-sectional area, CSA), FARMI & 77k LK 2.
RS CSA L, FIH Photoshop 7.0 H1 1]

1 PRGNS LR E

Fig. 1 Locations of the gait markers on a patient

/N A 15
A 23% Av: 254.0
SD: 107.6 SD 98.5

\_,.\

B2 i MM RTEE CSA &7k
Fig. 2 Bilateral CSA of fat infiltration in MM was obtained
at each level
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G 2R 7 [l 43 A1 0F 328 A (1) T2 AU AG A B T 3 AT
IR PE LB & . fEARRIHELFAIG 6 A~ H X MRI &
R EE: MM [f) CSA BEATAS 25 VR4 .

4. gt o

M.FH SPSS 25.0 A AT Gt 40t i E TR
KB + b2z (X £8SD) Fon, AR ¢
56 5% Wilcoxon FRAIALES, 20 P AT & LUK F e X
¢ 138 5 Wilcoxon £ 5 Rk e ; v BRER H 3 8L
MR oR, IR LE R 7 K6 56 5 Fisher 4%
Mk P<0.05 RRZRA R L.

s =R

1. AP AT e e PR A LA

WWITHT G, WHARAUm AP DiE. i i
VAR BRJEdhE A B AST 3R FEIL (P <
0.01); XJHRAH AN FID . B ih 3 4E A L ASI
EEEK (P <0.05), DR, s thIE A ASL L
BESL (WFE2)

2. 4L JOA P43 Lhi%

RATHILLHE A JOA A EHEZE SR K56
AL AL JOA ¥4 14 153 2% (P < 0.01),
[F I, W54 JOA &5 S o p i F MER . ADL
ZIREEY B ER T XA (P<0.05, &3 .

3. BB MM JIEWHRAE CSA 697 7l J5 LhEs

WBITIE 6 ™ H, MY A Ly LS, 7T B M
MM JIg5EE CSA o8 4k; L5 A Ly~S, 1T E,
WF 4L MM JE 321 CSA B R B (P < 0.05);
SFHBZH i) MM fig 72 CSA LR (WFE 4) .

i

R IHE 7E 2 00 MY, PTED A 39 6 % 5 A%
RZ B RS N 5T LS 35 2 AR R 5 TR AR 0
PR EMEAR J5 AN H o ATEESIRE S, B R
AR JFREE NS TN SRR e v, R4
bl Al FEAE S U (EZ ST T R PR A 2
F AR E AR E N S 2 5 TieshThee, JER
HEWEE R E MBREN RS0, I H K
B XoF FEAE A S R 2 WL 2 4 BB D7 4 5 B0 i e ok
ATEP XS PEAL . T EE J)I6 IT $EIE SRR B R PR IC
B HE LR A A i bR e 7% (TdT-mediated dUTP nick
end labeling, TUNEL) PFH % 41 fg #% i1 £ I {# Bax-
(BCL2-Associated X) & [ % 1A T F¥, Bcl-2 (B-cell
lymphoma-2)/Bax & H FCAE F T+, 4041 & &% L 40 i

S

(T

2023/4/14 13:49:12 ’7



| T T

——

~L L
R E

¢ 278 o b E R Chinese Journal of Pain Medicine 2023, 29 (4)

(T

K2 BITHIEWAIR N AST f8FR LR

Table 2 Comparison of ASI between two groups before and after surgery

Wt 20 Study group (72 = 49) Xt R4 Control group (72 = 48)

RHE (%)

! il RIE 64 A RIE 6
Index(%) . P . P
Baseline 6 months after surgery Baseline 6 months after surgery
il
ifj‘ ASI 17.361+4.18 16.59+2.71 1.08 028 12.31+2.48 11.35£3.30 1.61 0.1
Stride frequency ASI
s
'//J.E ASI. 14.21+2.31 7.56+2.47 13.77  0.00 18.63+5.45 15.06+3.88 3.70  0.00
Gait velocity ASI
A
/ﬂ?aa ASI 16.43+4.57 10.82+2.41 7.60  0.00 18.50+5.37 16.72+4.20 1.81 0.07
Stride length ASI
e Hi’ﬂ{gﬁafj—%-ASI 34.06£5.51 16.32+3.16 19.55  0.00 34.57+6.84 32.25+6.29 .73 0.09
Angle of hip flexion ASI
7 A
e S B ASI 22.354+4.60 13.6+3.75 10.32 0.00 16.98+4.65 14.85+4.13 237 0.02
Angle of knee flexion ASI
®3 RITHIRPIAR A JOA PSR
Table 3 Comparison of JOA between two groups before and after surgery
T 240 Study group (72 = 49) X ZH Control group (72 = 48)
E=LAN
Index Al AJF 6 1A : A AR 6 A v e p g
Baseline 6 months after surgery Baseline 6 months after surgery
JEHE JOA JOA of lumbar spine
IS
iM{E/H‘ 1.60+1.83 6.19+1.12 0.00 1.59+1.92 5.16+2.46 0.00 098 0.01 2.66
Subjective symptoms
1 4
[m.FAE.MSﬂFZ 2.40+1.00 4.261+0.88 0.00 2.51+1.01 3.94+1.06 0.00 0.59 0.11 1.62
Clinical signs
P2
ADL XB.E}.E L 1.32+1.33 11.49+2.43 0.00 1.40+1.01 8.81+2.30 0.00 0.74 0.00 5.57
ADL restriction in activities
% i T e
H”E’E e . -1.16+1.92 -0.31+0.92 0.00 -1.19+2.03 -0.44+1.07 0.00 094 0.52 0.64
Urinary bladder function
R
4.60+3.08 24.34+3.75 0.00 426+2.53 18.09+4.02 0.00 0.55 0.00 7.92

Total score

i

N

HeE

N

‘P<0.01, WERMAEITHIEHANLLLE: P<0.01, Xt
555t B IR T S 4L TR] L

IR A LLE P> 0.05, WA SxIRAATT AT 4IA b ‘P <0.05, R4

R4 HUARENGEITRTIG &S B MM IBI7E CSA [IAR1k Eb s

Table 4 Comparison of CSA of fat infiltration in MM at each segment between two groups before and after surgery

B Tiff 740 Study group (72 = 49) X R4 Control group (72 = 48)
RAF (mm®) — - — —
Index (mm?) A H AJF 6 A , » A RJE 64 H t ,
Baseline 6 months after surgery Baseline 6 months after surgery

CSAL,, 63.25+24.64 59.514+30.92 049  0.63 52.181+20.14 55.371+31.48 0.59 0.56
CSAL, 103.51+46.21 82.61+38.67 243 0.02 124.53+50.41 107.41+35.44 1.93  0.06
CSALs~S, 193.24+89.84 172.574+91.52 1.13  0.26 182.10+73.58 188.05+79.10 0.38 0.70
CSAL;~S, 223.34+105.63 182.60+£92.71 2.03  0.05 229.57+116.74 212.46+86.66 0.82 042
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T, i E I EREE NIRRT
Be 1. RBLIRATERE, TERTY PTED 454 AR5 R
BUAS 7 R I e it b, ER A XPE R R R R
Wl—MM H BEEAEEAEHNE J)EIT FB, =R
% IBEEE MM T2 285 K P S RN X ek 254 R 2 T G
LDH Ji NEERIBATR eV P2 H TS ee

AR R IR, (EINReSabs /71, PTED Bt
HEF RT3 G T LDH i A B 3 g
WFFELm A JOA S5y B2 T 5t iR gl, e Ew
SER AN ADL 52 FR B i e N B . R 4h, R4
WK BE. B8 I EMAE. B E
FABEI AST 35 525 FRAG, 10 R AL Y697 11 /5 (25 R
R JE A1 A P ) AST A & A8k, R 5k
ITEEJ1G YT B LDH i AAHLEL, 713097 0 AT R
SEMEE L I SGEER

AL g R mTRe )R A /&, LDH RER—
ANBEME )1 BB i R, AERI AR AR HESS L
Y. RTTRRTIRAE . 0 Fa ot 25 342 H B0 A
R, EFARLETHEMER RS, ATk
ERG CHEID MTWEMNEE, LR 58
ZRRR T Ak PO T AT TR IR PR 4w A
AbFEFEMERC A SRR, HAUREZ, (HILPW
MLEE A2 B8, 35 R BIZ R AIE® . 55477
S JETRIRN . PUA N R i A U2
AH L I B MM I 732 1 CSA AR 45 SRR,
&1 JI% LDH 95 A K MM g [ 12 T R 5 A 2 35 ek
BAEH, (HEAER T — @0 BRE S, B B4
XF Lys 1B DA IEAE AR B, R AT AT IR S
B 19697 AT LUIE I 52 e R E T BRI MM 45 #4120
LDH AR J5 9 A\ FIREAARE S RE S AP AT e M.

{HARWFRWAEEEEHRET T, — AR5
AN ZZE| PTED BAG & JIVRIT AT MM 2544 (1) 5210
DA S FLE R AR A 2B AT Dhe AR B E A, (HX
HIRANIRVT PTED BXEEFTIETT X MM 4544 1T
1 53R4T ThRE G 2 (R A BV, AR L0
TP 2 18] (A 0% 2 75 BRI 70 1) 4k SRR N
TN R AR, AR R T R XS R
Wi B8 K (2B AT AR PR bR, TIRD T X6 AT RS
53R, (HADAT T BE I HE A i 3 T 22 [R) 1N 3 i A e
PERIRIEME, MOR — B X AT R G R bR AT
EFXHPEVEA; =2 PTED BEA 4 )G 7% MM Jg i
RIEFEE WU AL A TE 48, H TR
W PTED Jik/b> 7 555 L Q45 &), (Rl 4t )T
DAV E BE LI TR AR B, (LA s 3 R
25 K7 FHEAS B

| T T —6—
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2i BERTR, AWFACEE AT R E . JOA B
43 FE S5 WLES H R4 VTS, R B PTED BE A4 T)
YRIT Re s B AR B2 LDH 95 A\ (X A4 35 B RS 1 R E
frkase e, JALHI AT RE 2@ i i LDH i A\ K e
5 B AR 5 LS M SRR o L P o 5 L5 A e AR
AT RE I E 2 MM E R R RERD TAEY
KPR FRRA T I

A @b RER: AEHEFRAILH ZF R,
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