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Effect of transforaminal lumbar interbody fusion by Wiltse approach in treatment of patients with lumbar spon-
dylolisthesis and lumbar spinal stenosis
LI Rui, XU Cai-yuan,LIU Zheng-peng,SUN He ,ZHANG Yi-long
Medical College,Chengde Hebei 067000, China)

( Department of Spine Surgery, Affiliated Hospital of Chengde

Abstract; Objective To investigate the effect of transforaminal lumbar interbody fusion ( TLIF) by Wiltse approach in the treatment of
lumbar spondylolisthesis combined with lumbar spinal stenosis. Methods A total of 107 elderly patients with lumbar spondylolisthesis com-
bined with lumbar spinal stenosis were selected and divided into Wiltse approach group (n =53) and traditional approach group n =54)
according to different treatment plan. Patients in the Wiltse approach group received TLIF by Wiltse approach, and those in the traditional
approach group received TLIF by traditional posterior median approach. The operation situation, the efficacy and the fusion rate of centrum
1 year after the operation,the serum levels of adrenocorticotropic hormone ( ACTH) ,tumor necrosis factor-oc ( TNF-a) , cortisol ( Cor) before

operation and 1 day,3 days after the operation, visual analogue scale (VAS) score,Japanese Orthopaedic Association (JOA) score,Oswestry
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dysfunction index (ODI) before operation and 6 months and 1 year after the operation, areas of paravertebral muscle tissue before operation
and 6 months after operation were compared between two groups. Results The operation time of the Wiltse approach group was shorter than
that of the traditional approach group (P <0.05) ,and the intraoperative blood loss and postoperative drainage volume were lower than those
in the traditional approach group (P <0.05). There was no statistically significant difference in the efficacy or the fusion rate of centrum
1 year after the operation between two groups (P >0.05). The serum levels of ACTH, Cor and TNF-a 1 day and 3 days after operation were
higher than those before the operation in two groups, but those in the Wiltse approach group was lower than the traditional approach group
(P <0.05). The VAS scores of the waist and leg,and ODI 6 months and 1 year after the operation were lower than those hefore the operation
in two groups,and the JOA scores were higher than those before the operation;the VAS scores of the waist and leg and ODI 6 months in the
Wiltse approach group were lower than those in the traditional approach group and JOA score was higher than that in the traditional approach
group (P <0.05). The areas of left and right paraspinal muscle tissues in the Wiltse approach group were larger than those in the traditional
approach group 6 months after operation (P <0.05). Conclusion The effect of TLIF by Wiltse approach is similar to that of TLIF by
traditional posterior median approach in the treatment of elderly patients with lumbar spondylolisthesis and lumbar spinal stenosis,but Wiltse
approach can reduce intraoperative blood loss and the surgical trauma with a lower postoperative stress response level ,which can promote the
improvement of lumbar function in a short time.

Keywords : transforaminal lumbar interbody fusion; Wiltse approach; traditional posterior median approach ; lumbar spondylolisthesis ;

lumbar spinal stenosis ; elderly ; adrenocorticotropic hormone ; cortisol
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BHGARA 54 1(1.85) 5(9.26) 10(18.52) 38(70.37) 45(83.33)
X/u 0.272 2.084
P 0.544 0. 149
2.3 B FhiE ACTH.Cor . TNF-a &K -FHbix

2 HRHEARATIM G ACTH , Cor \ TNF-a JK-F HL R,
ERIGITFE (P >0.05);2 HEEAARF1d3d
1 ACTH  Cor \TNF-a /K-P-HAHI#2 7, (H Wiltse A
AR TG ARRLAL(P <0.05) , i3k 4,

*4 BEEMFACTH

2.4 BHEME KRR VAS 35 ki
2 Qﬁ%%ﬂiﬁuﬂg IR VAS PE4rHe#R, 2 R4
RN (P >0.05) ;2 HEEARE 6 A I 1 AR BRI
VAS PE AR, H Wiltse ABREAR G 6 > H .,
BRI VAS PEIMR ARG AR AL (P <0.05) , 3K 5,
2.5 &% ODI.JOA 4 tb#x
2 éﬂ%%?kﬁu ODI JOA P¥4y L, 22 5 G2

BEX(P>0.05), 24 BEARE 6 4 K 14 ODI
ARHTFEAL, H Wilise AFEH ARG 6 4~ H ODI L T4

ABS (P <0.05) ;2 HEHE ARG 6 N H & 14 JOA
PEO AR R, H Wiltse AFEAART 6 4~ H JOA 3
oy TR AR, W6,

Cor TNF-a /K ELL BT (X £5)

13 ACTH/(pg + mL 1) Cor/(mg - L") TNF-o/(ng - mL ")
- n YN 1~ N, AT N, N, ARV -~ N,
AR ARE1d ARE3d A H ARE1d AE3d A AE1d ARJE3d
Wiltse A5 53 8.62+1.08 13.26+2.19* 9.49+1.22 149.28 +11.24 184.58 +18.96 ™ 164.50 £12.68* 0.720.13 1.34+0.27" 0.83+0.19"
B ARAL 54 8.94%1.19 17.05+2.83* 14.28 £1.57* 152.60£10.37 215.24 £16.73* 197.36 £14.05* 0.76 £0.15 2.48+0.36* 1.72+0.25"
¢ 1.456 7.737 17.600 1.588 8.874 12.693 1.473 18.504 20.704
P 0.148 0.000 0.000 0.115 0.000 0.000 0.144 0.000 0.000
% . 5 RaTe# , P <0.05
RS5 BEEBRFE VAS ESLLK (X £s,5)
- . TESG VAS T4 JHsE VAS T4y
j AR AJ5 6 A ARG 14 b Nil] KI5 6 4~ H ENERKE
Wiltse A B4 53 7.09 £0.59 3.17 £0.52* 2.48 £0.40" 7.26 +0.67 3.02+0.54 " 2.05+0.45*
N EE 54 7.16 +0.64 3.84+£0.58* 2.62+0.47* 7.38 £0.73 3.58 +0.61* 2.17 +0.52*
t 0.588 6.288 1.658 0.885 5.025 1.275
P 0.558 0.000 0.100 0.378 0.000 0.205
* . 5 RATH04R, P <0.05
6 =3 ODIJOA S LLE (X +5,4))
T oDl JOA P4
b n VN N, ~, - N 2. ~, ~, -
AT ARJE 6 4~ A ERKS AHI ARJE 6 41~ H ERKS
Wiltse A &4 53 27.23 +£1.26 13.56 +1.04 " 8.75+0.83* 12.75£1.30  22.19+2.08* 24.43 £2.60*
N2 54 26.95 £1.34 15.22+0.97* 9.03+0.91°* 12.97 £1.52 19.05 +1.94* 23.86+2.49*
' 1.113 8.540 1.662 0.804 8.077 1.158
P 0.268 0.000 0.100 0.423 0.000 0.250
* . 5 RaTe# P <0.05
2.6 BHAMFIMLEEARILE ®7 BEESNALAERELE(X+s,om’)
2 AT RN SR 2 5% s \ 7l il
“ N . . - R RJG 6 1A A AJ5 6 A
Biib22 35 XL (P >0.05) ; Wilt 2 6 4~ RE AR
AL )5 Wi S'”T ABALA R 6 4] Wilise AB#Z1 53 5.45+0.42 5.3140.37  5.16+0.45 5.020.34
e A e ss LA SR FUR FAE S AL (P <0.05) , HAMAL 54 5.39:0.47 3.140.28" 5.080.51 3.06+0.25"
{HS AR AL, 2% S REEE (P >0.05) 5N 0.9 34250 0860 34007
TSN P 0.488 0.000 0.392 0.000
BRI 6 A 22 A7 IHE S IUL2 40 T B AR T ks -
(P<0.05),0L317, N - x5 RAT 4z, P <0.05
& Re W EGHRNG  EXTTFRER™ EEAR HE T FR

LY

3 it

i

AT BN i 5 I HEEMEAE PR R HUR S e
W, TR 2R, 5RRSFIATT , N2y W tin f”

097, HATIG R TR T7 ik £ 208 TLIF 2 )5 HHE
IR A A o (L A ) il 5 AR A DI BRAEAR L R B 5%
TG T o 4 B A 2R T R, S 45 405 w2 AR
1717 TLIF A g%, 8 365 (0 ME Al B ) T 28 2105 i

N



140 BHERERE

J REG ANAT OPER SURG 2021,30(2)

http ://www. jjssxzz. cn

AN, BB S VIRR 5615 58, AR D il AR 5 45 , [w] Bsf
PREAMESS 7B B0 BRI 0 S, YRR 2
FaE e 5 A, 3 AT 30 ek 43 PP A A2 A ) B s B2,
HEMERS RS BB A A AL g, TLIF 75 H
HFARIBIEBE WG IRIG T T B — @

1G58 J5 1E A TLIF 2 28 P 00 7 A 55 AL
B, FARER ] Bk G R K, T C R BT A,
EAR 5 )12 4 B A 55 ILAE , S BRI IS P, 3
JE) B 2 27K oL 8 5 1t 1k SR B, 360 A I 0 1 5
R LG AR, Wiltse A% HLA LA
TR O Z 2 WA LR B A, T B B AT
SUATHES ARIRET B A BIBR T R MR AT
PRMRSE  f BT @R th IO i BE A R HE S L.
LZRNEZ 2L, v th 2 2N IS B AT 5 | & i
IMHESRBE , Yol DR M 55 ALk B 2 1 00 B YR PR 473
PREAMESZ IV E BRI RE , X 4 R A A G AR e B B2
B AW R ER,2 R FE ARG AT
HEMR R A R H A 22 52 G024 7 30, U 2 Fp o [A]
ARAH TLIF ZURA Y, H2, Wiltse A B4 T AR 7]
B B TR G AR AL, AR b i RS 51 R
TGRS, S IE 2 s R —5, X &
B R Wiltse ABEFARY) D4, AR b BES G K &
FIEHESEIL, FARM G5/, HFREAE 8, 465 T
FARFE

AWF5E Wiltse AFEA ARG 6 4~ H ODI, 2 | iR
VAS PEMETAE G ARG 20, JOA PEOM i TAE G ABR 4L
BGE IE R AR T AR FR 257 R 42 H7 00 22 AR R A
P8 B MK M T Wiltse AR 1 [ SR A1 BRIE A, fig
ORI LA, H 22 2L ELAG LD B 27 24 B L ek
AR R R | B XA L/ N YT e 16 sh = A s e
B 1k P A 2R A T B D AR T R R
Ut , Wiltse A [ TLIF J3 Y7 A7 JEAE M 175 o REEAE A5k
2 BERFEARXT 2 LA 46477 , Ot B A B ek 5 4 %
Je 5 A A AR SE R Ui N EE T RE A5 KA A IR, B
SGRE AR, FEAR G R R b B B B
PEAN  ARWFFEARAT ARG 6 A~ A HESZ LA MRI A 2 45
RN, Wiltse A B 835 TR AT 5 HE 25 LA 218 FL
B B AR L AR 5005 1E A% RS HE S LA 2 T AL R
HiIZN, E—2IESE Wilise A% TLIF Xf 22 LA 45245
DA BT ARG IR E . Wiltse ABRTE %2 IT 2 2L
AL IR, 4R 1B Wiltse A BK Y SCHE , AR
NAFA B 2 CT B MRI B4, 6 i 2 24 LM
RIS Z [A] (B, LAk S A [ B 5 i) B A v 75 B %o
FEIAEHTRE, FRAIRTH LSS AF Ik

WA R AR O, TR G XERE RS I, AR E it o4
SEUNT S PR 5 | 4% SRR B 7 ] R AT
JiA B BB T ~ TR M L, R BT
AT JHE R U, (D0 T e B REEAE T I &, AR vh
FEOT I )2 IR 22 REUAEMEAR B B R, AR TR
HERRIE YR T ARIE NUE S RIE,

B8 ek R X T AR IOR B T AR A 42 o e oK 1 42

e, 1 T B A 20 218 1 0 A B S TR T T Y

AP HSET Wiltse A% TLIF S0 0005 B8 0

) B 2 A O o R S TR S B )5 11

IR B CAR Ol Vip Sy NI IR G 35 N i et 18

TNF-o S RAES BT, 25 RAE SRR, T HEAE S N

TR HAE 1 0 5 19 B AR AL AR AR 2

ACTH , Cor Sy B N0 , Horh Cor 24 ACTH fE

T H B R BTG AT, RS K A, AT

B RLERE I3 . BEAERIFFEAR Y, St e R

Ht ACTH ,Cor \TNF-o 4 B & b IHE# s HA D5

N, 25 10 K P s, R OR PR A P

TLIF VE R —F @15 TR, 7238 1R F A 23451 13 1 [ g

23| B RSO T I 385 I R B 5 T AR L

LA RINEDIRAG . AP 2 HEBHEARIG 1 d,

3 difiL 3 ACTH, Cor, TNF-a /K F ¥ %5 AR A 42 5, H

Wiltse APELAMR T 190 AR, #E— 2B UESE Wiltse A

FEXHLAR R 0552, R T ARG

22 b, Wiltse A B§ TLIF 5145 )5 1F B A% TLIF

TBIT & AF B ME T i G O B HE 387 B 4% (97 R0 24, (H

Wiltse A& TLIF fJoes |2 #) B HESS L, BRAE R4,

AT AR R i, D T AR, ELAR S RSO K-

I, ARSI N AR i B A D RE I o

[ &% 3k ]

(1] EEAR, M. RS EHES S B RS E R T ]
HEE 5 545 44 35,2018, 7 (6) 1401 - 406. doi: 10. 3969/]. issn.
2095 -252X.2017.06. 001.

[2] & M,88 fd, 30 3,5 SUEIZME R FLIBDHEAR: UK 7] fl & AR BT R
T 2R BT BR8P T T B i 7 R L A [T ] R R A
2018,47(8) : 1117 = 1120. doi; 10. 3969/j. issn. 1671 — 8348. 2018.
08.035.

[3] Cho SI,Chough CK,Choi SC,et al. Microsurgical foraminotomy via Wiltse
paraspinal approach for foraminal or extraforaminal stenosis at L5-S1 lev-
el risk factor analysis for poor outcome[ J].J Korean Neurosurg Soc,
2016,59(6) :610 —614. doi :10. 3340/ jkns. 2016. 59. 6. 610.

[4] 78 53,25 #4075 Wilse AR Z0HE ) FLAE (R ) @& R G
o7 R JBLRE (K 7 80 A3 7 [0 ] R, 2019,10(1) : 1 = 7. doi: 10.
3969/j. issn. 1674 - 8573.2019.01.001.

(5] 8% W REEAR, w7 R AN [) A B 8 A ] LA 5 ] il AR VA o7
HEN A I AR A e A8 %o L [ ] b B PRI 9T, 2018 ,31.(10)



BMEF A $2E JREC ANAT OPER SURG 2021,30(2)

http : //www. jjssxzz. cn 141

1337 —1341. doi:10. 13429/j. enki. cjer. 2018. 10. 010.

(6] FHR, WRCUE, X, 55, o I I Bt 1) T AR 0 Jmy R D o W
P R R A N A W I RE RS [T ] R ,2019,17(2)
201 -203. doi;:10. 11877/j. issn. 1672 — 1535.2019. 17.02. 22.

(7] KmeRK, £40F. LB R T MR IR T-o, B4R R-17
A5G RLTTSIRE R B05 RO RI SRR LT o AR I A Ak
2019,29(9) ;1113 - 1115.

(8] WRubd, bR i, 2R, 5. Wiltse A ST 25 Hi: 1] £L A 1 ] i 2
ARSI R PEEHE R B B AE [T ] SE B BF 2R, 2017,23(8)
673 - 679. doi:10. 13795/j. cnki. sgkz. 2017. 08. 001.

[9] Xing R,Dou Q,Li X, et al. Posterior dynamic stabilization with direct
pars repair via Wiltse approach for the treatment of lumbar spondylolysis
[J]. Spine,2016,41(8) : E494 — E502. doi: 10. 1097/BRS. 000000
0000001295.

[10] % #8125 W, %5 Wiltse A BE {01 ZAE i FLAZAE ) A5

ATEST REAE U AL [T ]. AR [ By B2 2 2%, 2017,31 (10) : 647 —
652. doi; 10. 13730/j. issn. 1009 —2595.2017.10.001.

(11] 80 o, ET& I 5, 55 HERIFLEE BEIS SR AT A ] 4 58
HAE R PRI T 8L LT ). b BB S At 22, 2019,27 (19) 1 1806
1808. doi:10.3977/j. issn. 1005 —8478.2019. 19. 18.

[12] Sung YT, Wu JS. The visual analogue scale for rating, ranking and
paired-comparison ( VAS-RRP): a new technique for psychological
measurement| J |. Behav Res Methods, 2018 ,50 (4):1694 — 1715.
doi:10.3758/s13428 - 018 - 1041 -8.

[13] Kawakami J,Gotoh M, Matsuura K, et al. Cut-off values of the Japanese
orthopaedic association score corresponding to constant scores for eval-
uating outcomes in rotator cuff tear[ J].J Orthop Surg ( Hong Kong) ,
2017, 25 (2 ). 2309499017720002. doi: 10. 1177,/2309499
017720002.

[14] FEdkf, £4pR, X i, 55 Oswestry DI REFE 8 B it B A5 E
AR ()] PR AL A% &, 2017,27 (3) 1235 - 241. doi:
10.3969/j. issn. 1004 —406X.2017.03.07.

(1518 Le, G, THIRTE, 4. G ] £LA 5 Ak % [B] 5 R T IR 8
P VAR A O PR R T O SR [ T]. T R 2 A Ak, 2019,
31(3):96 —99. doi:10.3969/j. issn. 2095 — 140X. 2019. 03. 022.

(161 B 58, FEA L. I B 2ot i) FLA BEARE 1A ] Bl 5 R R 7 I 98 JBE
RERIIIIT RO 2 Atk M [0 ] S 2R a5, 2018,24 (3)
197 —200. doi:10. 13795/j. cnki. sgkz. 2018. 03. 002.

(170 sRA5FA, 58 3R, b, 45 Sle@I 2 Il FLA B AR A 4 vl il 5
ARG YT IR AT B T80T [ 1] R il TR 2 2% 35, 2020,
29(3):190 —195. doi:10. 11659/jjssx. 01 E019122.

[18] Feng Z,Li X, Tang Q, et al. Transforaminal lumbar interbody fusion
with cortical bone trajectory screws versus traditional pedicle screws
fixation; a study protocol of randomised controlled trial [ J]. BMJ
Open,2017, 7 (10): e017227. doi: 10. 1136/bmjopen — 2017 -
017227.

[19] PNDRING  frf 4k 3, 5K 8. 2 Fh T AR B IG ST REEARE 1 JBOAE AT 28 L
)] ZEE=~,2017,38 (12) ;1600 - 1603. doi: 10. 3969/]. issn.
1000 -0399.2017.12.030.

[20] W, bk b, X1 W%, %5 Wiltse A5 )5 IE#H AR TLIF FR
VAT BEEAE ] B 5 Y RE Y LU AR SR ()] o B 45 65 495k, 2017,
6(1):38 —42. doi:10.3969/j. issn. 2095 -252X.2017.01.008.

[21] ®IETy,F H. Wiltse A BERENZME R FLIAR R gl ARG Y7 IEHE
R ME R DG [T ] BARANL & 5 BEY7,2019,25 (4) ;20 - 24,
doi:10. 11876/ mimt201904005.

[22] E548,E B, 4 W, 55 5 B P R R A e I B A R
PrBEHAARS S QU5 B ECR S 2 m i sE [T AR Y R
2 ,2019,19(8) ;1526 — 1528. doi: 10. 13241/j. cnki. pmb. 2019.
08.028.

[23] sRMESE, X057, 5630, 5. A7 R FRIK e XA - I R A R
AN I B SR [ T ] . TR 5 2%, 2018 ,29(3) :352 —354. doi ; 10.
3969/j. issn. 1003 - 6350.2018.03.016.

[24] FEoKERBR o 325 AR IR A PO IE 99 %8 2 47 W T AR5 A HIR
FHRIS I | 98 AE SR B N FN D e i s [ ). 55 F 8 4R R 4
2018,32(9) :831 - 834. doi: 10. 3969/j. issn. 1003 - 9198. 2018.
09.011.

[25] £ M2 06, EBTR, S5 SFAEAEERE 200 Mhsl He AR X I AE 1]
FHE HUE FR 3 1M 5 TNF-o IFN-y 1 IL-17 KB [ ) ]. P54238
TR AR (BE 2R ) ,2017,38 (2):261 - 265. doi: 10. 7652/
jdyxbh201702021.

[26] Hamed H, Alireza K, Reza SS, et al. TNF-a and TGF-B level after intr-
aoperative allogeneic red blood cell transfusion in orthopedic operation
patients[ J]. Turk J Med Sci, 2017,47 (6) 1813 — 1818. doi: 10.
3906/sag — 1508 - 36.

[27] 3k M, FTiEE. 2 e 2 IH 48 28 M5 1 I B8 T ARG 97 Stk
i JIELAE 58 1) A S IO 845 7 e B R G 2 o 25 RS PPl [ ] Y v I
F B4R ,2017,23(15) :2098 - 2101. doi:10. 13210/j. enki. jhmu.
20170723. 009.

(28] Z=AmI. 4% fo BAE PR Be ik e AB 35 LT F B COR ACTH 7KF- Kl
RZWE [T ]. b BE2%,2019,25 (6) : 1034 - 1037. doi: 10.
3969/j. issn. 1006 —6233.2019.06. 041.

[29] Peeters B, Meersseman P, Perre SV , et al. ACTH and cortisol responses
to CRH in acute, subacute, and prolonged critical illness; a random-
ized , double-blind , placebo-controlled , crossover cohort study[ J]. Inten-
sive Care Med 2018, 44 (12) ;2048 —2058. doi ; 10. 1007/500134 — 018 —
5427 -y.

[30] Wk 3,150, BAF R, 55 AN AL TR O 52 U B R 2 e e oo
Xf % ACTH , CRP, TNF-o, COR % 1 K TS 52 Wl (19 % L 43 B
[J]. SE R SE 2 75, 2019,34 (1) : 86 — 89. doi: 10. 3969/j. issn.
1001 -5930.2019.01.022.

(8 S NP



