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The impact of preoperative symptom duration and histological changes in the
nucleus pulposus on the postoperative clinical outcomes of MIS-TLIF

in patients with lumbar degenerative diseases
YAN Liangliang YU Weijuan”
(Department of Orthopedics and Traumatology s Nanjing Pukou District Hospital of Traditional
Chinese Medicine s Nanjing , Jiangsu 211800,China)

[ Abstract] Objective To investigate the effects of preoperative symptom duration (DOS) and histolog-
ical changes in the nucleus pulposus on the outcome of minimally invasive transforaminal lumbar interbody fu-
sion (MIS-TLIF) in patients with lumbar degenerative diseases. Methods A total of 162 patients in this hos-
pital with lumbar degenerative diseases who underwent MIS-TLIF surgery from March 2022 to June 2023
were prospectively enrolled. According to DOS, they were divided into the short-term DOS group (group S,
DOS<(12 months) and the long-term DOS group (group L,DOS = 12 months). Nucleus pulposus tissue was
collected for hematoxylin-eosin (HE) staining to observe tissue morphology,immunohistochemical staining
was used to detect protein expression of interleukin (IL)-6,1L.-1,and tumor necrosis factor-a (TNF-a) ,and re-
al-time fluorescence quantitative PCR (qPCR) was used to analyze the expression levels of 1L.-6 mRNA,IL-1
mRNA ,and TNF-« mRNA. The Oswestry Disability Index (ODI) score and Visual Analog Scale (VAS) score
for lower back pain,leg pain,and numbness before surgery and at 1,3,6,12 months after surgery were com-
pared to evaluate clinical efficacy. Results There was no significant difference in baseline data between Group
S and Group L. (P>>0.05). HE staining showed that the degeneration,cracking,and inflammatory infiltration
of the nucleus pulposus in group L. were more pronounced than those in group S; The results of immunohisto-

chemistry and qPCR showed that the protein expressions of 1L.-6 ,1L-1,and TNF-« in group L were more obvi-
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ously and their mRNA expression levels were significantly higher than those in group S (P <C0. 05). Both
groups showed a significant decrease in postoperative ODI, VAS score for lower back pain, VAS score for leg
pain,and VAS score for numbness compared to preoperative levels (P<C0. 05). However, three months after
surgery,the ODI, VAS score for lower back pain and numbness in group S were lower than those in group L
(P<C0.01);Six months after surgery,the VAS score for back pain,leg pain,and numbness in group S were
lower than those in group L (P<C0.01) ;12 months after surgery,the VAS score for numbness in group S was
still lower than that in group L. (P<C0. 01). Subgroup analysis of patients with cauda equina syndrome showed
that at 3 months after surgery,the VAS score for lower back pain in group S were lower than that in group L
(P<C0.01) ;six months after surgery,the VAS score for leg pain in group S was lower than that in group L
(P<C0.01);12 months after surgery,the VAS score for back pain,leg pain,and numbness in group S were
lower than those in group L (P<C0. 01). Conclusion Long-term DOS is significantly associated with high ex-

pression of inflammatory factors in the nucleus pulposus and delayed long-term functional recovery. Early sur-

gical intervention can optimize the clinical outcomes of patients with lumbar degenerative diseases.

[Key words] preoperative symptom duration;nucleus pulposus; minimally invasive transforaminal lum-

bar interbody fusion;efficacy evaluation;inflammatory factors
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F & [ B4 B B2 18 2% ip & (phosphate buffer solution,
PBS) ¥k %, 43 il 5 b5 A 5 1 41 i A & (interleukin,
1L)-6  IL-1 F0 98 YR FE A F-« (tumor necrosis factor-
o, TNF-o) — 31 (H] PBS ###i # b 1 100 % ) T
ACHEER, WkhEA, 5 —HAEZRTHEE 1 h,
W T I R U H A e e B R
1.2.3 % 8F % 8 2 % PCR (quantitative real-time
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SR i 340 S 8 %o AR b 4 I ) M ) 8 R AT UL
TN BERZ 5 2 4E R 0 SRR L Bl IS 43 25 1 RG 1 D) B 47 4
IRON Y B8 A% 2H 2 A DR P 2R Bn AR B 28 B Pk . RIS 1Y
BEAZ A ZUR ] TRIzol 17 52 BUE RNA, If3d i cD-
NA & R &4 RNA S 5 cDNA, f#1] PCR
4 (Applied Biosystems) X SYBR Green PCR # >
R & XA cDNA HEA#EFT 3 IRE K 1Y PCR 43
Br, PL Bractin fE R N2 RREAR BEAT AR EAL AL ], T1-
6 519 F 51 R : 1E T 5'-CGG GAA CGA AAG AGA
AGC TCT A-3', I 5'-GAG CAG CCC CAG GGA
GAA-3';1L-1 5197 31 . 1E 18] 5'-GCC AAC AAG
TGG TAT TCT CCA-3', JxIn] 5'-CCG TCT TTC
ATC ACA CAG GA-3"; TNF-a 5| #1519 . IE 1] 5'-
GAC CGA GTG GTT CCC TCA AG-3', I 5'-
GAC GTG TAC GAG TGG GTG TT-3';p-actin 5|
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EWR (T Es, %) 67.2411.2 68.1410.8 0. 60 —2.51~4.31
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BEIRIE L [ (%) ] 12(14.8) 15(18.5) 0.67 —2.99~6. 40
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P2 gE R I [ (V) ]
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G AR T P AR T W [ (V) ] 0.75 —2.91~2.38
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SHE LYABRERGHBE ARG 1.2.6.,12 HEMETH.EFE. KA VAS IF40 8 8K F L 4
A H)ODI P4 T i BRI ORROR VAS B8R (P<<0.01) s ARJE 12 N H .S AR A VAS 30K T
Wi WAL, 22 R A S FE X (P<<0.05), SH  LAP<0.0D),WE2, #—L BHANEH DR
5 LARF AR 1AH ODI W4k LIS W . ZaMEmEFE# T WA s 45 R B/R,.SA5 L4
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0.05): KRJE 3 NH .S A ODI W4y BT JR AR METFE SRR LR AR VAS PF 40 5 R i 24 B @ B AIC, 22
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A G E L (P<<0.05), SHM L HERR LA
Ja 1/ H B ODI ¥4 KT BB 9R R VAS 143
M, 2R LG22 E L (P>0.05);: K5 34
H .S AR VAS PFA LT L 44 (P<<0. 0D s RS
6 H .S VAS PF4r i L 41 (P<<0.01); AR
Ja 12 A H .S AT BRI ORAR VAS KT L
2H(P<<0.01), L% 3.

x2 MABRERW REEHEIHARE AL ODI 45 &

B R BERE AR VASTEN LB (2 +5,4)

A <: :ﬂ:n (nI f:n r nct
ARHf
oDl 38.7415.6  36.1£18.5  0.34 —2.71~7.91
B VAS 3.2+1.9 3.5+1.7 0.29 —0. 26~0. 86
BRI VAS 6.042.2 6.342.2 0.39 —0.38~0.98
FRA VAS 6.0+1.8 6.042.3 0.98 —0.64~0. 64
A 14A
oDl 17.8+15°  19.5+9.6"  0.12 —0.43~3.83
IR VAS 1.3+0.8" 1.540.5"  0.06 —0.01~0. 41
B9 VAS 1.4£0.7° 1.540.5°  0.29 —0.09~0. 29
JEAR VAS 1.840. 4" 1.940.6"  0.21 —0.06~0. 26
ARG 34 A
ODI 10.4+7.2°  14.242.2* <0.01 2.15~5.45
fEES9E VAS L1+0.7" 1.5+0.7" <<0.01 0.18~0. 62
JiRJE VAS 1.240.9" 1.54£0.9°  0.04 0.20~0. 58
AR VAS 1.140.3" 1.540.6" <<0.01 0. 25~0. 55
RIG 6 4H
oDl 9.5+7.9" 9.34+3.1"  0.83 —1.66~2. 06
EF9E VAS 1.1+0. 7" 1,440, 7" <<0.01 0. 08~0. 52
BiSE VAS 0.940. 2" 1.740.8" <<0.01 0. 62~0. 98
AR VAS 1.1+0.8" 1.740.9* <<0.01 0. 34~0. 86
AJg 124A
ODI 9,443, 1° 8.943.4"  0.33 —0.51~1.51
B9 VAS 0.8+0. 7" 0.940.6*  0.37 —0.12~0. 32
Ji&E VAS 1.240.8" 1.440.6"  0.07 —0.02~0. 42
A VAS 0.7+0. 3 0.940.5* <<0.01 0.07~0. 33

“:P<0. 05, 5 WA ARAT K.

xR3 HADESEAMEEEARTN . AEEREIHRE R ODI
N RIESRE BBE. KK VASTES LR (v £5,%9)
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&3 AASEE/IEREARM AE XM RE LB
ODI S RIEE B BB K VASIES LS (2 £5,5)

TiH Sl LAl P 95%CI
(n=57) (n=63)
ARHT
oDl 36.7£14.6"  32.0414.2"  0.08 —0.51~9.91
S VAS 3.2%1.8" 3.3£1.9"  0.77 —0.57~0.77
JiE VAS 5.642.2 5.842.4*  0.64 —0.64~1.04
A VAS 5.842. 5" 5.8+2.30  0.07 —0.07~1. 67
ENEREE!
ODI 18.8+1.7"  18.5%£8.3"  0.79 —1.92~2.52
JEE9R VAS 1.340.2" 1.44+0.9°  0.41 —0.14~0. 34
¥R VAS 1.540.7" 1.3+0.6"  0.40 —0.14~0. 34
AR VAS 1.8+1.1° 1.740.7"  0.55 —0.22~0.43
RIE 34H
ODI 10,145, 2" 9.747.4*  0.74 —1.93~2.73
B9 VAS 1.140.6° 1.640.9° <<0.01 0.22~0.78

TiH Sl LA P 95%CI
(n=57) (n=63)
R VAS 1.4740.3" L540.6"  0.26 —0.07~0, 27
JHRA VAS 1.240.3" 1.3£0.8"  0.37 —0.12~0. 32
RIG 6 4~H
oDl 9.1+6. 3" 9.4+5.2°  0.76 —1.62~2.22
IR VAS 1.47£0.9° 1.6+£0.9°  0.23 —0.13~0.53
JilsE VAS 0.940.1° 1.640.3* <<0.01 0.62~0. 78
BREA VAS 1.470.9" 1.5+0.6°  0.15 —0.07~0. 47
AJF 124 H
ODI 8.942. 6" 9.8+4.0°  0.15 —0.33~2.13
[ VAS 0.940. 2" 1.340.6* <<0.01 0. 24~0. 56
[ VAS 0.8+0. 2" 114070 <<0.01 0. 11~0. 49
JFRA VAS 0.8+0.1° 1.340.70 <<0.01 0. 31~0. 69
*:P<0. 05, 5 FAHAH LE,
3 i %

AWFFE EEIEAL T ARET DOS X MIS-TLIF Iifi R
AL R E a5 R . BF5E 45 R /R MIS-TLIF
XFIEAE R AT M B EMIRIT SR B %, S45 L
HEBEARMEE TR LK ZEF LRI FE L (P>
0.05) 0 L 4B & B8 E & # R 17 A L 5 Sy B
W, HARER FRIEKFHE . RJF, A EEGAE
PRI ek (HAERE 3.6.12 S Mk,
SHTEZ WP B B AT L4, BoR 8 0IE
JrRCR . I, X T REMER AT M B, R T
AR T RE % 3 G R S5 T BBk 521 8 R B4, DT 2 T
Il RY7 3K

A IR A7 P 2 0 o i Aot 22 R A o BBk G B
B, HAE AR SR IT R, AT FRB,
FARIGIT B 7 55 B2 fift ¥ 9 5 Wk B D) BE 1 Je I B K
WIHBR . SR, T F AR S AL B /T AF A0 E .
R A O, 728 031 1) ik 9 3 a0 R %) 000 4 R 0 A RE AR
POMEME S Pe s B U R F R T, HAkmS,
DOS<33 ™ H 1 8 75 4 32 MEHE W R TR 5, 1118
REBUAS 5 o BB 9 9A )7 AR . RADCLIFF 2 fif
FEIRAE . DOS<T12 4~ H M BEMEE e i, HF R
TG WA, A JONSSON 26150 R A 45 e 45 3%
HEAT R IR ) AR TG BE U7 B 58 & B, DOS<C4 4R 11 A&
FHFARIBIF RO DOS™> 4 4F 1y 5 35 J 30 5540 Y
FARIFE . NYGAARD 251 i 58 75 2 W . Jh 35 %
FEEERT R =>8 A~ A 0 B fE 2 EME ] 358t F- R
Jei o S AN B XU A BT <S8 AN H Y R 3 B A
fin. SR A5 & A2 MCGREGOR 2687 78 K 3k
11 AR BETE BT 28 b & 3L, DOS 5 F R 45 5 6] 3 76 1
WEHE, [F R, MOVASSAGH 255 BF 58 7R % B, 4
ARG 12 b I A X AR I PR 45 5 3R F R = 4 1
R

T M V) 2 M R M A8 0 A R S A Y O 7 g B
2 SLRE R R 2 FEBLE EAFE2E S B EASIHE T
AR AT 1k 6 Y W . A BF 5% % S i) S A S AT g
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It R A8 P B A R N Y ST T B A 2 A Ry A
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