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Medium and long-term efficacy of Wiltse approach combined with TLIF in the treatment of lumbar spondylolisthesis
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Abstract: Objective To investigate the medium and long-term clinical effects of Wiltse approach combined with transforaminal lumbar

interbody fusion (TLIF) in the treatment of mild to moderate lumbar spondylolisthesis. Methods The clinical data of patients with mild to
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moderate lumbar spondylolisthesis treated by different approaches combined with TLIF in our hospital were retrospectively analyzed. Among
them , the minimally invasive group (35 cases) adopted Wiltse approach, and the posterior midline group (46 cases) adopted traditional
posterior midline approach. All these patients were followed up for more than 8 years. The visual analogue scale (VAS) score and Oswestry
disability index (ODI) at different time points before and after surgery were compared to evaluate the clinical efficacy. Multifidus muscle area
was measured to evaluate the multifidus atrophy. Interbody fusion, adjacent vertebra disease and internal fixation failure were compared
between the two groups to evaluate the medium and long-term efficacy. Results The follow-up time of the minimally invasive group and the
posterior midline group were (112.5 £ 8. 4) months and (137. 1 5. 8) months, respectively. The VAS score of low back pain in the
minimally invasive group was lower than that in the posterior midline group at 1 year after surgery and the last follow-up (P <0.05). There
was no statistically significant difference in VAS score of lower limb pain at different time points between the two groups (P >0.05). At the
last follow-up ,ODI in the minimally invasive group was lower than that in the posterior midline group,with statistically significant difference
(P <0.05). The net cross-sectional areas of multifidus muscle in both groups at 1 year after surgery and the last follow-up were smaller than
that before surgery,with statistically significant differences (P <0.05). The net cross-sectional area of multifidus muscle in the minimally
invasive group was significantly larger than that in the posterior midline group at 1 year after surgery and the last follow-up,with statistically
significant difference (P <0.05). At the last follow-up,no internal fixation failures such as internal fixation loosening, fracture or interbody
fusion device displacement occurred in the two groups,and there was no statistically significant difference in the rate of interbody fusion and
incidence of adjacent vertebral diseases between the two groups (P >0.05). Conclusion Wiltse approach combined with TILF is effective
in the treatment of mild to moderate lumbar spondylolisthesis. Compared with the posterior midline approach, Wiltse approach can more
effectively alleviate the symptoms of long-term low back pain.

Keywords: Wiltse approach ; lumbar spondylolisthesis ; medium and long-term efficacy ;low back pain

FEHE P JBOAE A2 B T 58 K B 4 R A2 45 PR 3R 3 i
AHARHEM I HE 7, 0T & A B AALHEIR 5 AL HEAR AT
S ERIE AL R AR B A 7 A A
A HEIRIANER, e 728 5 BOHEAAR AT ™ 80 /)y HE ] B e 2
TREAIHEE A, BRI PR A 2 AR R M ]
BRPEBEAT S I R AE AR . X TRER PR P BE (1
11 ©) HEAE T HRAE B85, PRSFIR YT RIS # 5 2T ARG
y7 20 Al FLAE {R [8] il A AR ( transforaminal lumbar
interbody fusion , TLIF) J& 45 FESMNEHG ST HEHE N B AE 19
AR Z — AEGERJGE E R ABEAR PGz 3 54
FIAHESS WL, 200 LA A 2 ™ B 5L iz Ul
SRRV ST S A L o 1 = R AE N
TS B A 1 A B B 252, ARG MR RRAIG, i
BRI LAE W KA. BRAET R IE B, Wiltse
BT DA R0 HE S5 WL 3o B2 2 R0 )12 08, sk
TMESH LSF R U0 5 , P B AR 5 AR 48, 9D R U
PEIRAG . Wiltse AR AE AR 2007 10 ELA I AR
GHR IR D AR B R RS IR P R G 2R
AR R B2 A e 3 {5 B R i Bk = vz 9 ) 97 800

g, Bk, AT T 8 AELL ERIBEYT, X
Wiltse AJ&FIG IE o AFKIE A TLIF A7 5% | v i it
VB B 14 T 38 0 I PR RGHEA T HO A, RS R

1 #REHE

1.1 e RFH

a2 AT 3 B 2010 4E 9 H 2 2013 4F 1 &4
[F] A BEHR G TLIF 3597 195 | v 5 BEEAHE 1 IO A2 2 10 i
IRBERE, Hh I 2H (35 1)) 2k & Wiltse A%, 5 1E
T (46 ) SR G 505 1E T A B, i3 BB B bl
8 AELA Lo 2 A1 RSB A BMI JEAE i 28 78
Rl B BB R SR R BT} LA, 25 S e i
X(P>0.05) , LAk, L3R 1, IANRIE: IRASPE
R e A0t S ke 8 S A e O, o B AR S Oy T o L T e
(Meyerding 734%) , &5 FF B G IF 509 BOHER B2 5 it
PRAEAR A T SR , 55 I B SO0 i SR , PR~
TRIT 6 A JEsk e HEBRARE AR5 G sh
MAENDIE AL RTE GRS 2 AR AR T BB AR
PieBE T AN AL

x1 2HBERRZLILE

g . ) 41 P BML (kg - m~?) ‘ ﬁ?*ﬁ‘iﬁﬂ%%iﬂ/% AT B il

% @ R IR 2 1 Ly/Ls Ls/S;
[ GelE: 35 19 16 50.2 +11.6 4.8+1.7 17 18 19 16
JaIEH 4L 46 28 18 48.9 +12.6 4.3+1.2 26 20 20 26
% 0. 143 0.914 1.852 1.423 0.014

P 0.261 0.861 0.411 0.311 0.075




B F K%24E ]REG ANAT OPER SURG 2022,31(7)

597

http : //www. jjssxzz. cn

1.2 FARFi&

R A BRI IR M o TR A - DA T B
HUOAEJGIER T BROE55 2 ~ 3 em YITFREE A, Bl
PE3 8 Z2 2N S A LRI B, 8 B A 2 B 49 985G,
K JH Magerl i 80 N T4 10 B A E AL, C B X 4R
BLIE AL BT, B — B ASRRIRET A = AL
BT, DB AU G5 5 515 B4 AHEAR , Sl 58 s 38 e o
ZEMRL, i 1) PN 2 - B P K A A, I e M ) 2 S MU
1/3 5 ZEHE ] FL TR T 18 75 Bt 1) 4k A% M 2T 4E 35, 1)
I BRAE ] 8 S i 2, B2 b VN &R O TR
s IS BE AR N 5 bR A o L 2B T 1) 3 4
B AR AL IR B A IR W 78 o i 4 T HE ]
Bt , FEVT T (9 0G5 5 5 5 Bk A A Al R A1 4 BB R
AR5 4% (cage) N, 80 A% B ORLEECAHE ] B AT 1/3,
¥ cage B AMEMIPR, NS5 BRI R EGE . FRRIRE
B IAR AR R E S48 037 1, C RV X G 4B 1 B m
W EE BRET B cage i ¥ R, T MEAR 52 o0 =, ]
AR ACE e O 1 R SR, BIRESYIH .
JEIEH A LI R By R ORI A O, K Y
8 om, B ZYITF Rz Ik B NS W R, R T %
DR B AR A T B T S 8 28 G 9 S MM , B R AR
KR IAATE , Wi WM 1 5 L K™ ko o390 F
TR IBEMEAA B 3 I T (7 MEAAHE 5 ARV A E (L5, C BUE
X R ML MBI 25 8 — B AME S ARIRET,
HARBAEL RS HBIH 2
1.3 R85 BT RN AR £

ARHTASG 1A AU T A7 A A7 50 )
{7 X 2R IR CT 94 S BEAE MRI P-4 4, SR %
SR AL i 22 (visual analogue scale, VAS) PEA)
FIF Je 7€ 9 F2 B2, SR Oswestry Iy BE B % 45 %X
( Oswestry disability index, ODI) PEAN A 5 S REIRIT o

PO 2 AR 1 4R BOR YR B 177 o ME 8] Fil 5 | <A
I PN R A I L DA BT p b T A R

Bridwell 3 AR fEVEANHE Gl -G8 00, Ferb T L T
HEMRIGG o AUAL X 52 R s Ak [A] 4 2 BE 9 20 3 mm
VL b, ssh i X S R R FAHEARTE RS KT 3 mm
FATEAEAR T 5O N AR 1 BOBR 28 . AR BEME IE
Mz X S92 7 ) CT, DIMEET—8 FH1HESE X > 1 mm
VE R P9 [ 2 2 35 i WA A

TEEART ARG 1 AFE LR UK B 15 () A MRI, 1
BT AR B () Bt )23 1A A 0BT )2 MR A% 1 5K, JF A
Image J 2. 1 844, Wi 2 24 LR DAYt 2 20125 45
T o T8 32 ) 22 B AR 5 B % TF- AR A 22 24
R AR T AT, R AT REHEBR AR WL 4140, 3 =
ZENLA3 I 2 R 5 BCE- 1A .
1.4 %t

L SPSS 23. 0 B Bt AT A BT AL B 118K
ORI BB R (% ) b, 2 4100 e BCR A ) K 5
(FZIE) s PR FF A IE S50, LAYSE = drifi 22
(x =) f53R AR]85 F AR FH LR 207 2007
P R T LSD 1 5 A7 1] s 18] 5 A 0 2 ST A AR R
1 K%, P <0.05 AZEFAGIEE L,

2 HR

2.1 s RI7 R

2 HBHEAR G YIRBET, BB 2 A5 1E A 2 1 B
Piifa] 435 A (112.5 £8.4) A~ H . (137.1 £5.8) 4>
Ho ARHT2 HEEEYR T DR VAS 10 2 57 X 05
TR (P >0.05) ,RJ5 1 AR ORIKEE V5N 81 4 12
i VAS PR TR IEHH, ZRA G HE X
(P <0.05) ,ARJ5 14 CRIRFEVI 2 41 F R VAS oF
NFEEFIITGIT#E L (P >0.05) ; RAT ARJE 1 4F
2 AJEME ODI 2 F ¥ JC g it 7 L (P >0.05) , Rk
BEVII R4 ODIAR T J5 P4, 2R A Geit v X
(P<0.05), %2,

£R2 HEFE VASIEHF ODI LbE; (x +5)

13 . MBS VAS P4/ 4 T VAS $E4/ 43 JEHE ODL/ %

AHT ARG 14 KRBETT A HI A 1H KRBT A RS AWK
WBIH 35 5.8x1.4 2.1x1.2 1.6 0.8 4.6+1.5 2.5%1.2 1.2+1.2 62.2+8.4 14.1x1.2 12.98+3.4
JEIEH 46 5.4=+1.8 3.221.6  2.6x1.1 5.2x1.4  2.4x0.9 1.3+1.1 57.1+9.8 13.2+1.6 15.6+8.15
¢ 1.238 3.415 4.554 1.742 0. 498 0. 530 11.23 13.41 11.55
P 0.219 0.001 <0.001 0.085 0.620 0.598 0.219 0.151 <0.001
2.2 ZEWFBA @A FREEm AR TREEPH, ZRAF12%2E X

2 HBE AT Z RN B B R, 25 5 S
AR (P >0.05) ;2 HHBE ARG 1A LARRBEV
ZZ R AR B BN T RE, 2R A SR
SL(P<0.05) s BRI AJE 1 4R MR BEVTIN 2 2L

(P<0.05),0.53,
2.3 IR ELER

TEAR UK , 2 2 E R K B [T R 3l
24 HE IR fl 5 a8 A2 (00 25 P4 I R BB AR o Jm DE v A 3R



598 BFRAFERE

J REG ANAT OPER SURG 2022,31(7)

http : //www. jjssxzz. cn

£3 EESHISEHEALLE (X £5,mm’)
213 n A RIE 14 PR

AL 35 1032.1+142.5 931.5+151.1* 871.4+142.1*
JGIEH4] 46 1041.4+176.1 761.4 £178.4* 724.3 £162.1*
i 0.254 4.536 4.263
P 0.800 <0.001 <0.001

x5 RATH#R P <0.05
1%, I Ak ) B 1 288 20 301 38 91,8 48], st ] 2
AR 1 9% I GMERT R 10 20501 o 30 )5 51,2 21
ST X A AR M AR () B b A ) RS R Y
100% , 41 1A] L8 2E SR ge it L (P >0.05) o J5IE
HrZH H BRARHER 8 i, BB 2 6 ], 2 21 He AR 22 S G
GiitAE (P >0.05),

Lb)

a: KA &AL by RATAFAL 0 KRB 1A A KT A ds KRR KT A

2.4 A IR
Wafdl 1,55,53 &, EYRIEF KR 6 4, T 2012 4F
WA LMEAR A , 17 5 1E T ABRERG TILF, R )5
T PRI A AR GG B, RIS 8 4RI I S s B
i, R T R £33 4 25 19 25 00 s T 0 5 9 A o 2%
fift ARSI N R (1) o il 2, 55,61 %, F i
TR B AU JBPEdm 10 44y, T 2013 4Rk L HE
TR BEAE , 4T Wiltse A BEHK G TILF, AR J5 8 8 & 3L
IR RE AR G A, A R P ) s 45 1 e 4]
2 NBEXTLE 9 B 1 A8 567 98 519 J2 1 22 24 UL T AR s
P(E2).

B1 BEEE 1 X RXTEEHE MRI T2 it

» & .
PR RN el :
\ I £
F R e
\ : ‘,.\ = i
i 4

a: RAT KR ;b RATAK-F AL 0: RB 1A A RFAL d: KARBE 7 KA

-

B2 SEEE 2 XTRXTEEHE MRI T2 i

MEZS AR b o i RE RS B e fE R E N 2
ZANL A L WL [ LA A 2€ 18] UL, Paalanne
U7 BT A NS P IR 1 B 2 L S 10 S L R
A3k 75% , HAEK G5 5 LA R BE DT, BB X 15
B 22 2 U o AR A A SR 8N . 2R LYIR
AR 37 NEMETE AR B B WL, TR A
L ZRWERAE F R EIE LA 2245 . Kim
AU IR B 22 SNUIBZE B 26 A5 0L A 1 340 8 7 T
LIA R B A 5 WL 2540 o 55 0 b 2507 0o 2 3% B A
e BV A A PN L R Y 123 iR AT 20T
Logistic [B1VA 5387 & B, AR A HESS LA B 74 1 Fn LA

EARIERMEA 5 S LE S TR AL B R R o R
W R BT AR 1 a2 e MRI 1% 13
HH AL SOBUI PRI HE 55 JIL 2 4, 3 mT RESRE A 7 B0 HL
PJE . Haro S5 " YW IEMEAR 5 2 240K AR 4545
YEIG NIRRT WL SRA 1 S AR S Kk
A JRARTRI R AR, /NSRS B TR BRI U1 7 22 T S o, o4
VR DE AR A L R 7 A e P O, EL 22 UL
RS B PRI S IE AR O, A 22 LAY IR A2
15 DU IR 2 g 391 1 1 e IR 1) T B8 B2 1R S VP A 9
bRo ASWFFE PR R TT JESE 2 W7 Bl f ME 55 LAY
RN, I LA Al 2 RLB A A48 b , Zeid b
Vi, B AN IE P 2 B 22 2 LT FR A A [
JEEWS/D A8 [)— I [ 15 TE A A S 26 il ik J52 T S 1



BB F K% 24E ]REG ANAT OPER SURG  2022,31(7)

http : //www. jjssxzz. cn 599

o [ ZERIARY BB DT, MBI AR S 1 4E ORI
VIt HESR VAS 300 SO Bl V5 4 A ODL BT /5
IERZH B 2 B BN VAS W53 22 RISt
R, 53Rk b 22 28 L0 T AR LR E AR B TR AH O
MZEARY) A . L, FRATIA A Wilise A B4
TILF #) oz il 7 R0 (0 H 2 22 B R s8R ) 1
FIaIEH ARECS TILF,

TR H AR I AOE B 3hl E IR 51858
FAMAE T 1 RS T R, METIA RS | SRHERS
LN T E R B4 TILE AR S5 WL B A & , 1% 2645
Pt e A T [ -5 AR J5 h Jus B 7 00 B AR AT
o ] il -G R A A A VP G S A o] 5 1) e
FEARIR, HEMAN ARG L 2 P0A o] G2 51 i HAh I
FAEMIR DR E" . M TS IE AR, Wiltse A B
A&, HE B DR RAE 8] ol 85 220 SR ARk ) A, 950 [ i
B BB T Ry b AR AT VI R IS A RE
IR AMERT Rl o ASBEIE R, FRATHEME B] B A T
FEoT IR R TICE T BRI HENRT Rl A% TG 1
JIEE T R HETTE N TR AT RENE  BEDT 2 R
BT 100% RIMER RS G 3, PHER & — D2 R RIL
) 2 5 A, E TR Ay o A [ Rl AR A 7] ke
oI I R E , H & A AR B A WSS IR A] 9 42 1< T 28
Wb, — O H R AR R AR TS S A H
WF9 75 HEEAFE [ 5 Rl 5 R IS 5 AR QBMER 19 & A 3
36% ~84% " AHFIT BN, BN A S SHER I %
A RBUE BT A BRHA FTRRAR B 22 R Toge i 3 X
5 SCHRIRAE PO A5 R L N S AR AT R
GO IR BEUL B ] il 5 8 8 RS 55 , LR AR D R A 4
DAL E BRI S | il 31 F R 5 1 Sl ] L A
BEIFE AN IR ERAF R AT, 2 4
SEETE R HENT S N [ 880 T TG it 25 5, i
HIRATINA Wiltse A FI S 1E HYA B2 | o B AR
T IBEAE RE 0 T2 O e K AR R TE B 5

25 BTk, Wiltse A BEIRS TILF 3577 52 | R AR
T JBEAE P 28 007 At U0, A TR S8 1 J5 E T A B RE
B RA O 22 e FR I T IR AR, > 2 R 22 4
{EAS I RHE S R ] o

[ &% 30k ]

[1] Jin M, Zhang J,Shao H, et al. Percutaneous transforaminal endoscopic
lumbar interbody fusion for degenerative lumbar diseases:a consecutive
case series with mean 2-year follow-up [ J]. Pain Physician, 2020,
23(2):165 - 174.

[2] Urakawa H,Jones T,Samuel A, et al. The necessity and risk factors of

subsequent fusion after decompression alone for lumbar spinal stenosis

with lumbar spondylolisthesis: 5 years follow-up in two different large
populations[ J]. Spine J,2020,20(10) :1566 - 1572. doi: 10. 1016/j.
spinee. 2020. 04. 026.

(3] AR, BN, 7 10T, 5. -5 T S A A A 18] i AR )
TEHTF RO LT[ )] thAeE A 24k ,2018,38(20) 11273 - 1284.
doi:10. 3760/ cma. j. issn. 0253 —2352.2018. 20. 008.

(4

[I

Zhou C,Tian YH,Zheng YP, et al. Mini-invasive transforaminal lumbar
interbody fusion through wiltse approach to treating lumbar spondylolytic
spondylolisthesis[ J]. Orthop Surg,2016,8 (1) :44 - 50. doi:10. 1111/
os. 12224.

—
W
[

Tian Y, Liu X. Clinical outcomes of two minimally invasive transforami-
nal lumbar interbody fusion ( TLIF) for lumbar degenerative diseases
[J]. Eur J Orthop Surg Traumatol,2016,26 (7) ;745 - 751. doi; 10.
1007/500590 - 016 - 1755 - 1.

[6

[

Ulutag M, Yaldiz C, Secer M, et al. Comparison of Wiltse and classical
methods in surgery of lumbar spinal stenosis and spondylolisthesis[ J].
Neurol Neurochir Pol,2015,49(4) :251 —257. doi: 10. 1016/j. pjnns.
2015.06.005.

[7

[

Paalanne N, Niiniméki J, Karppinen J, et al. Assessment of association
between low back pain and paraspinal muscle atrophy using opposed-
phase magnetic resonance imaging: a population-based study among
young adults[ J]. Spine ( Phila Pa 1976) ,2011,36(23) ;1961 —1968.
doi;10. 1097/BRS. 0b013€3181{ef890.

—
oo
[

Kim K,Isu T,Sugawara A et al. Comparison of the effect of 3 different

approaches to the lumbar spinal canal on postoperative paraspinal

muscle damage [ J ]. Surg Neurol,2008,69 (2):109 - 113. doi: 10.

1016/j. surneu. 2007. 04. 021.

(9] SUahn , o BU8 , ML 3C, 45, I IR IBUE Rl A5 5 S REDR B 4 2R
Lfal Kz [T]. o EH BSR4, 2019,27 (21) 1921 - 1926.
doi:10.3977/j. issn. 1005 —8478.2019.21.01.

[10] BR MG FEHEMES BeAs e B35 T UM 5 2 2 MLZE 415 BUAR S 43

HrID]. ¥ : LA KA ,2021.

[11] Haro H,Maekawa S,Hamada Y. Prospective analysis of clinical evalua-
tion and self-assessment by patients after decompression surgery for
degenerative lumbar canal stenosis [ J ]. Spine J, 2008, 8 (2):
380 —384.

[12] ek, ASOR, B 85, 5. GBI 2k il FLA B I ARARE 04 i i 5
RIS A 22 ZLULEE W B9 MRIPEAG [ 1] oh 42 45 B 2% 3K, 2020,
40(14) :902 - 910. doi: 10. 3760/ cma. j. cnl21113 - 20200415 -
00254.

[13] Kim WK,Son S, Lee SG,et al. Comparison of lateral interbody fusion

and posterior interbody fusion for discogenic low back pain[ J]. Turk

Neurosurg,2021. doi:10.5137/1019 - 5149. JTN. 35063 - 21. 3.

WAL AT AR ARG, TR ) B A T A ) L AR

ST EHERZE R DT25 R LT] . AR 4R, 2020,40 (24)

1646 — 1658. doi:10.3760/cma. j. cn121113 —20200303 —00127.

Maragkos GA , Motiei-Langroudi R, Filippidis AS,et al. Factors predic-

[14

[N

[15

[

tive of adjacent segment disease after lumbar spinal fusion[ J]. World
Neurosurg, 2020, 133 €690 - e694. doi: 10. 1016/j. wneu. 2019.
09.112.

(G2 W





