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Wiltse A5 5 1F A BEZMER] FLHEVRTR] Bl G 7 FL 3

PEAE V2, XA, EW, kW, KE? EgE, PN
(1. M ERICE B EREE R, S B 550004; 2. SFHTAE U RIERARSMNEL, SM 5B 550002)

WE: (B % Wiltse A5 I AR ZMERFLIEHERL A AR (transforaminal lumbar interbody fusion, TLIF) 577 TEAHE
BRAREMIGARITRL [F735] BT 2021 4F 11 H—2022 4F 9 H ARBECIA AT 40 MEHES P B3 BOIG R DOk, ARAG R
VLSS, 19 BIRFH W-TLIF, 21 W% AES 5 1E R AR TLIF, e8GR K 22U vor. [SR] M s T
A, PHTFARME, IO, R, RESIE ., ROERKER 2RI TG IHFE X (P>0.05), W-TLIF 4HifT
S i E) i 25 B 5 15 R TLIF 2H [(2.3+0.8) d ws (4.0+1.1) d, P<0.05]. BlEPFHI Y (7.120.9) A~ , HERHEERS, P VAS &
ODI PE43 44 Wi/ (P<0.05). AKJF 6 I~ H W-TLIF 20 VAS [(1.0£0.5) vs (2.0£1.0), P=0.013] A ODI ¥4 [(11.6x1.8) vs (16.0+
3.7), P<0.001] # B ERT TLIF 41 (P<0.05), ZZNUGIrm, SARFAHL, WAARE 1. 3. 6 7 LMCSA. MUAP ¥ i 259
/N (P<0.05), DPR JGEEAEL (P>0.05). ARRETPIZ4L LMCSA, MUAP 2R3 E8 248 X (P>0.05); RJF 6 ~H W-TLIF
4 LMCSA [(510.8+54.9) mm’ vs (280.7+32.2) mm’, P<0.05] Fl MUAP [(504.4+58.1) wV s (313.7+71.0) wV, P<0.05] ¥ 5 3 K F TLIF
o ARJFHARIES ] W-TLIF 202 24U M2 B AL B R4 2R T TLIF 20 (P<0.05). [5i€] W-TLIF 4% 220k T
JRIEH TLIF 20, RS2, AR T RIHRE .
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Transforaminal lumbar interbody fusion through Wiltse approach versus traditional posterior midline approach // BAN
Chao"?, LIU Jie’, WANG Pan’, LONG Hao®, ZHANG Yang®, SHENG Bo—wen’, YE Chuan'. 1. Department of Orthopedics, The Affiliated Hospi-
tal, Guizhou Medical University, Guiyang 550004, China; 2. Department of Spinal Surgery, The Fourth People’s Hospital of Guiyang City,
Guiyang 550002, China

Abstract: [Objective] To evaluate the clinical efficacy of Wiltse approach transforaminal lumbar interbody fusion (W-TLIF), by com-

parison with the traditional posterior midline approach transforaminal lumbar interbody fusion (TLIF) in the treatment of lumbar spinal ste-
nosis. [Methods| A retrospective study was conducted on 40 patients who received TLIFs for lumbar spinal stenosis in our hospital from No-
vember 2021 to September 2022. According to doctor—patient communication, 19 patients were treated with W—=TLIF, while other 21 pa-
tients were treated with traditional TLIF. The clinical and multifidus examination data of the two groups were compared. [ Results]| All pa-
tients in both groups had corresponding surgical procedures performed successfully without significant differences in operation time, total
incision length, intraoperative blood loss, postoperative drainage volume, and intraoperative fluoroscopy times between the two groups (P>
0.05), while the patients in the W=TLIF group resumed postoperative ambulation significantly earlier than those in the TLIF group [(2.3+
0.8) days vs (4.0+1.1) days, P<0.05]. With time of the follow—up period lasted for (7.1£0.9) months on a mean, the VAS and ODI scores
were significantly decreased in both groups (P<0.05). The W-TLIF group were significantly better than the TLIF group 6 months after oper-
ation in terms of VAS score [(1.0£0.5) vs (2.0+1.0), P=0.013] and ODI socre [(11.6+1.8) vs (16.0+3.7), P<0.001]. Regarding multifidus de-
tection, the lean mutifidus cross sectional area (LMCSA) and motor unit action potential (MUAP) were significantly decreased in both
groups 1, 3 and 6 months after operation compared with those before operation (P<0.05), while the denervated potential ratio (DPR) re-
mained unchanged (P>0.05). Although there were no significant differences in LMCSA and MUAP between the two groups before surgery
(P>0.05), the W=TLIF group was significantly superior to the TLIF group in terms of LMCSA [(510.8+54.9) mm’ vs (280.7+32.2) mm’®, P<
0.05] and MUAP [(504.4+58.1) wV vs (313.7+71.0) wV, P<0.05] 6 months postoperatively, additionally, the former was also significantly
better than the latter in term of DPR at all time points postoperatively accordingly (P<0.05). [Conclusion]| The Wiltse approach TLIF has
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lower damage to the multifidus muscle than the traditional posterior midline approach TLIF, which does reduce pain and is conducive to

early rehabilitation.

Key words: lumbar spinal stenosis, transforaminal lumbar interbody fusion, intermuscular space approach, multifidus
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T Ge 5 IE P A BR 2R ] FLIEME ] RS AR (transfo-
raminal lumbar interbody fusion, TLIF) J& &t 4Bl AL,
BRI, g . AR b i f B8R 78 AR
A (HFEE X RGO N, anfel OR B AR 55
BAHAR e, BB, B oI RGESR A H
bro ABGERIES TLIF F 58 2f e 2201, R AKX
S5KE, XPEREZ U — W0 S A RS 1 AL
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TR 22 SRS AR IEAMERS S PEA AR 7 ]
ARECR B Z 2L, X TR R A HEAE
Wiltse A [ 20 HE 18] FL I AME RS R (Wiltse approach
transforaminal lumbar interbody fusion, W-TLIF), M
KL, Z2WUEBHEA, W 2R KA hr, fk
T HESF AR, W T A . B TARAE
fF A, AERE X I PR AR R T AR
P AR TR, X BE R 2 UK Al 28450 35 U B
AL SR Z AN R . T W-TLIF A
BEAI RO E, ABFFICEE 2021 4F 11 H—2022 4F 9
H ., 35K W-TLIF S5L48)5 1EH TLIF 3677 $.57
B NEAEAS AT 40 B8 F A AR BURE,  HUETMIRRAR
[ETARWIEO IR . DIRER RO, 24
WU DR e AR5 22 BN 22 v AR BRSSOl IR
BRI TEE T Ay i —E 2%

1 BREFAE

1.1 A SHEERRE
GNFRUE (1) BT B ME S B 25 SE 45 5 17
TLIF ARIERE; (2) PRSFIBITIRRG (3) MR
HEBRPRIE: (1) FEAEEHERIE | HEGRIEN . HEs%
WU Z BRI AR 2R 4 5 (2) MEMEF AL | BRI
YL R M R (3) ARETZ 2 & i A B AR R
MR (4) BIFBEEITHE .
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Table 1 Comparison of preoperative general data between the

two groups
B W-TLIF 20 TLIF 20
7D P1{E
(n=19) (n=21)
SRS (%, & +s) 59.8+9.7 57.8+9.1 0.283
e (1, i) 8/11 14/7 0.962
BMI (kg/m’, X +5) 25.9+3.4 26.4+2.6 0.420
SRR (H, +s) 32.9+25.2 40.7+29.6 0.504
B (Lus/LsSy) 13/6 16/5 0.583
1.3 FARFZE

W-TLIF 4 : 2fk. IFEMY, J5E a1 i
Jk. KR, BREEBES I, 435 S
L, FRH A NS Z2UNLRIBR, 7325 2 AR R oG
TR, THRMEIBE LT AU EAMESET . RN R
WU AN, EETF AKX, 2B bHEAR N HER 1/3
KPR, MR E T RN I [, /3Bty
B RE, AN B, DA AR A B R
w, RAEMERALICE, AP bAG, REEHER AT
VIBRAR . FTEE I F2H, BB, AR REEA
HEMIBR, B IE AUHERI EAR AR, B AMERIBR,
KA B R, NI S MR T, IEN
MBS B . CE RS . RJF 24 h 517 <
50 ml, KERGIGE .

TLIF 41 48K, FEMY, J5E RO g g i
oo BER o IEH IR AR, B S R g XU UL
A2 S R MERR FIOCT 98 . TEAR IR LT XU & AHE =
ETo UIBR T SRR B s AR oMt LASCEE IR
ERAP TR, WERHEAY, /DB, mUEMZ
HRAE SAMBEes, BRATHERIFLIX L, WLAPZRmh, 2
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FEMERBEATYIBRA, T8 FF4h, Ba . Ak
PR R AMENRIE, G IE AR e 2R AR, &
AMEMRIBR, KA OB, et SHE SR
g, M E AL E R BCE RS . AR5
24 h B E<S0 ml, KRG IR
L4 TR

IC s R ARTER, A5 FARME ., TIHEK
JEL RSP RETHRE . ARPERE. T
FrERT ] . R PR A LT 53 (visual analogue
scales, VAS) '™ Oswestry JJ fig [ 5 48 % ] & 3=
(Oswestry disability index, ODI) "' P-4 I RRCR . 17
MRI % #& , >k H] PHILIPS Intellispace Portal
(V7.0.7.40410) FRGeHAM, AEF-411EE L8 m AR
Z 3 B AT A s i 2 2B AL (lean mu-
tifidus cross sectional area, LMCSA) "5 6" 35 FH ik J& Al
] J2 18 22 2L L3 00 5 2 RS BOF- B8, R4S 3
LMCSA. >KJH Nicolet Viking Quest 125 H A= BG4
AL A 2 2Lz 2 SR LA f - (motor unit action
potential, MUAP) "7 " Jf- 082 22 Z4ILAR 4 28 B 07 1
B, AL AL B (denervation potential ra-
tio, DPR) , - BV 2 {911 B0/ S5 1 4
1.5 GeiteEiik

R JH SPSS 26.0 BAFHATLE A0 . THE R
P x+s o, BORHBIEAMATMT, WL [E] L AR I
SEREAS K5 5 2H A I T LG HR B TR 3R 7 22 03
Brs BORHRARIES MG, SRR, HHEGOR
K o e BBl Fisher KEW0RLSS o S50 0REPI2H HE AR
H Mann—whitney UREHS, 0N HEACR 2 A Rk
B Friedman K56, P<0.05 N2ZESAGIT2FE L,

2 & =R

2.1 IfRES

PR IIR]SE B TFA, AR IR, JET-5™
WIFEAE. PIARIG# HBL 3 B F ARk AE , JEL
N PBARESEGR , BAERWSH, FIE LK,
SHRERR K G oest . PRI B 4 Btk , BAH
MURG, B EmA

PIALIG IR OB LR 1. PIdIAETF AR . D)0
K. Rflimg . RE510a . Ras kg2
S¥TG I E X (P>0.05), {H W-TLIF 41 F #b17
A B[] d 2 5 1E R TLIF 41 (P<0.05) .

BT B3R 6.2~8.1 A, FH (7.1+
0.9) ™H, RfEFEIHER, PSR VAS & ODI #4)

PR EW /D (P<0.05). ARRTPLEYR VAS. ODI ¥
NERTLGHFE L (P>0.05), HEARE 3. 64
H W-TLIF 4898 ko & 00T TLIF 40 (P<
0.05).

x2 MARERAEHR (rzs) SHE

Table 2 Comparison of clinical data between the two groups

W-TLIF 21 TLIF 20

LD (n=19) (n=21) Pl
FARAFE (min) 129.4+14.4 135.4+14.0 0.695
YIFEKEE (em) 11.31.5 10.9+1.0 0.504
ARl (ml) 135.2+34.5 233.3+72.3 0.077
ARJG 51 (ml) 96.6+24.2 117.6+18.5 0.697
AR A EIUEL (K) 19.743.6 18.0+3.7 0.340
T HATE R TE] (d) 2.3+0.8 4.0£1.1 0.004
S8 VAS W43 (43)

P Nif] 7.740.6 7.4£1.0 0.353
RJg 3 MH 1.3:0.4 2.6+0.9 <0.001
AR5 6 1~H 1.0£0.5 2.0£1.0 0.013
P <0.001 <0.001
ODI 43 (%)
PN 61.1x4.3 60.7+5.6 0.822
ARG 34H 14.3+2.1 21.9+4.7 <0.001
AJ5 6 4H 11.6x1.8 16.0+3.7 <0.001
Pl <0.001 <0.001

22 ZZAWLKEI

PR E Z NS5 R WK 3, 5ARFTAH L,
ARG 1. 3. 61> H LMCSA, MUAP ¥ i &8/
(P<0.05), DPR JC& %284k (P>0.05) . AR A M4
LMCSA . MUAP #y2 S ¥ G125 X (P>0.05).
ARG 1. 3. 6 ~H, W-TLIF 44 LMCSA . MUAP ¥k
FRT TLIF 41 (P<0.05) . AJ5AHR B [E] & W-TLIF
20 DPR . 3#%/0F TLIF 4 (P<0.05) (& 1,2).

3 3 i

AAEIR AR A i 5% B mE I ) TG ™

M AR E ARG Y SR TR NARZE, ERWAZ
—WEMARMZZ R ™, KI MUAP FRE K
M A QEBI WAL, R fFIEmL
Wifi . dnfm ISl ke g, BRI RS . W
TLIF AR A SRIEBRAGG, PR Z 2R S, R
U HSR B AR, DT AT 22 00 S Ay 4t
Py o AW E SRR A A FE
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Wz FPAIEBLARSS & 197 20Kki83E W-TLIF R

R 7RSI SR L
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v A C—F

F 1 BE, B, 59%, LstEEHRAEEST W-TLIF R, la: RF7E MRI A0 Lis 224U 1b: ARETATE A WA
Lys Z24 WL MUAP 1IE% 5 le: RJg 6 A~ H MRIRAN Lys 22N RN BR8P 1d: RJG 6 A~ H WA UL Lys 4500

Z B4 MUAP A TE 5 .

Figure 1. A 59—year—old male underwent W—=TLIF for lumbar 4-5 spinal stenosis. 1a: Preoperative measurement of the Lys. transverse ar-
ea of the right multifidus muscle on MRI. 1b: Preoperative electromyography showed that the MUAP of the Lys right multifidus muscle
was normal. 1c: MRI 6 months after surgery showed slight loss of cross—sectional area of the Lys right multifidus muscle compared with

that before surgery. 1d: The MUAP of the right Lys multifidus muscle was basically normal 6 months after surgery.

[ 1247

K2 @&, 5, 58%, LSHEEWRAMSTRIEHR AR TLIF R. 2a: ARHT MRI I S A0 2 2UVUBETE AR 2b: ARETALH K
M7RAM S, Z 2R WARMZEHAL; 2¢: AR5 6 DNH MRIZRAM S, Z2NUBEEARERPIL, RAVKMIIE; 2d: RS 64
FINUEASIN WA S, 22 BUNUAFAER R 2 HLAE

Figure 2. A 58—year—old male underwent posterior median approach TLIF for LsS, spinal stenosis. 2a: Preoperative MRI measurements of
the cross—sectional area of the LsS, right multifidus muscle. 2b: Preoperative electromyography showed no denervated potential in the LsS,
right sacral multifidus muscle. 2¢: MRI showed significant cross—section loss of the LsS; right multifidus muscle with significant inflamma-

tion and edema 6 months after surgery. 2d: Electromyography showed denervation potential in the LsS; right multifidus muscle 6 months

after surgery.

AR AEARIG 6 N HBEVI A, Wiltse AR5
3. 6 N LMCSA BERT/FIET AL . 248 MRI
Fee, Wiltse ZHARHTA G X L 2 2EWUNA 5046 /)N
ARJF 6 MHBATE 3 A~ HARIX LMCSA 4k % £k,
HARM R Z MMM E SRR, BARE 1. 34
H B Ls A0 Z2 2L MUAP AR BT, (HARJS 3
MHBARE 1D EUEEE, K564 H LAl
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1660

SA BRI R K, TR, HARE 3, 6
TAWA - EEAEY, ZRNURRME L
IR, ZRNUKREIEW LR, %18k 245 [F]
i, ZEAAERIRES o RV AERAE K
5SS, UMK 2E . [FImF, e e AR 22 (1
ALRS P R S A7 AR AE B0 M 2T B A, #2785 IE
TLIF 4148 T Z M2 2R ML, 455 SCHk
i, M SCRC S NLAE TR IR SCR =, Uil
JRIER A D) SECE AT MR E . LEaX LT
AR, Wiltse RAEFERZ RN . TRIPZ 2L
BEIIRE . W BRI m, BAREN
o



31455 18 )
202349 A

TSRS
Orthopedic Journal of China

Vol.31,No.18
Sep.2023

x3 WAREZRIKNERSILER
Table 3 Comparison of assay data of multifidus muscle between

the two groups

- W-TLIF 21 TLIF 21 il
(n=19) (n=21)
LMCSA (mm’, % +s)
N 573.9+54.2 519.7+63.4 0.426
AR 6 1~ H 510.8+54.9 280.7+32.2 <0.001
P{H <0.001 <0.001
MUAP (wV,  +s)
PN} 568.2+65.5 530.8+59.3 0.470
NEREOE! 394.3+106.0 112.9+23.9 <0.001
RJG 34H 458.8+71.1 190.0+50.5 <0.001
ARJG 6 4-H 504.4+58.1 313.7+71.0 <0.001
PAH <0.001 <0.001
DPR [{7] (%)]
A 11H 5 (26.3) 13 (61.9) 0.024
AJa 3 1~H 3(15.7) 13 (61.9) 0.003
RJF 6 4-H 2(10.5) 9 (42.9) 0.022
PAH 0.428 0.358

BT P55 R 2RISR, S
HHEEFHLTEAR, 2FHMR Y EZR
2 ORI, 1925 T W-TLIF 40R th 2 213
B TN SRR M, HAA X 22
ABREZ A /N . R TE AR S I RE R TR R A
ZHNG R R AT M2 I ROFNE 7, 1 S s
L LMCSA difefase, A AERE 1. 3. 6 1/
VAS PR3 . eAh, I W-TLIF 4L K%
i i, AL, RIS ODI 485k &2 5
AR, 254 VAS 9743 K ODI #8805 #r, W-TLIF 41
BE R AP PR, ARAR A A R AR O BT
HvFer, PAFARRE, PIHRKE, R,
AR KB AR 5 51 7 1 25 57 G i R
(P>0.05), UL FARIFA LSS IER AR 2%,
H W-TLIF 435 AR 8 GRA% 5T 47 SR T Hu i 3
HREINPRS

ZE Lk, ARUFFELE R R Wiltse RIGITIEAE
BERAEAE, REIUS RAFMIIGIRITRL, nl o A £
SANLIRT , ARk T 2 LR R S . AR
Z5 . IR RIE RS, NI G- S Bl £ 2 PRk
A, ARG IS ERAH S IR M AR,
—FREAE T AT =
S 30k
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