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Early clinical efficacy of IntraSPINE non—fusion technique hybrid operation with transforaminal lum-
bar interbody fusion in the treatment of double-segment lumbar degenerative disease/WANG Zhan, LI
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[Abstract] Objectives: To investigate the early clinical efficacy of the non—fusion technique of IntraSPINE
hybrid operation with transforaminal lumbar interbody fusion(TLIF) in the treatment of double—segment lumbar
degenerative disease(LDD). Methods: A retrospective analysis was conducted on the clinical data of 74 pa-
tients with double—segment LDD who were treated with IntraSPINE technique combined with TLIF and simple
TLIF in our hospital from September 2019 to May 2021. The patients were divided according to surgical

modalities into observation group(IntraSPINE technique hybrid operation with TLIF, n=36) and control group
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(TLIF, n=38). There were no statistically significant differences in gender, age, follow—up period between the
two groups(P>0.05). The visual analogue scale(VAS) of back and leg pain, Japanese Orthopaedic Association
(JOA) Oswestry disability index (ODI)
postoperatively, and final follow—up. At the same time, lumbar lordosis(LL), range of motion(ROM), and height

score, were recorded before surgery, at 3 months and 6 months
of intervertebral space of the upper adjacent segment of fusion segment were measured on lateral lumbar X-
ray films. And Pfirrmann grade of intervertebral disc of the upper adjacent segment of fusion segment on
lumbar MRI were recorded before surgery and at final follow—up. The complications were recorded of the two
groups. Results: There were no statistically significant differences in operative time, intraoperative blood loss,
or length of hospitalization between the two groups(P>0.05). The VAS scores of leg pain, JOA scores and ODI
at 3 months, 6 months after operation and final follow—up were significantly improved in both groups after
surgery(P<0.05), and there was no significant difference between groups at the same time point, respectively(P>
0.05). The VAS scores of back pain were significantly improved in both groups after surgery(P<0.05), which in
the observation group was more significantly improved than that in the control group at 3 and 6 months
postoperatively, and final follow—up(P<0.05). The LL were significantly improved in both groups after surgery
(P<0.05), At final

follow —up, the intervertebral height of the upper adjacent segment of fusion segment was increased after

and there was no significant difference between groups at the same time point (P>0.05).
operation in the observation group (P<0.05), and decreased after operation in the control group (P<0.05); the
ROM of the upper adjacent segment was not statistically different from that before operation in the fusion
segment of observation group (P>0.05), while it was increased after operation in the control group (P<0.05).
There were statistically significant differences in the Pfirrmann grade of intervertebral disc of the upper
adjacent segment of the fusion segment between the two groups at final follow—up (P<0.05). No patients in

either group had severe complications, such as nerve root injury, dural tears, internal fixation system fracture,

or displacement of the interbody device.

can achieve satisfactory early outcomes in the treatment of double—segment LDD,

back pain than TLIF, and delay ASD in early stage.
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Figure 1 Index measurement on lateral X-ray. LL, the angle between the upper endplate of
L1 vertebra(line a) and the upper endplate of S1 vertebra(line b); ROM, the angle difference
between upper endplate of intervetebral disc(line ¢) and line drawing at the lower endplate of
intervetebral disc(line d) in the flexion and extension views; Intervetebral disc height, average

length of the anterior line(line e), middle line(line f), and posterior line(line g) connecting in-
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Pfirrmann 734% ) 241 [8] H %k H Mann—Whitney Fk
FKEES , 50 K AE «=0.05,

2 #R
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] | HH i i 22 R G 2E 7 L (P>0.05)
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PZEL SR G R AL LB I 36 2, WA fR 3 R
i ODIJOA P43, M T Beds VAS 11493 25 5
TGt L (P>0.05), R)F 34 RiF 64
A . RKBEVIET ODIJOA ¥4 S K B
VAS WA B AR T A U W%, 2 R A Gl
M (P<0.05), P52 R ¥ Fifi 7 BF ODI L, JOA 43 | JiE
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Table 1 Comparison of general data between groups

WEEA (n=36) Xt HR 4 (n=38)
Observation group Control group

P59 (n) Gender

% Male 20 23
% Female 16 15
() 49.08+5.28 50.97+5.69
Age(years)
FARBF ] (min) 153.89+26.86 141.57+26.41
Operative time
i bt (ml) 211.67+54.59 190.5359.77
Blood loss
N
Eﬁmf\:{& (d) 11.0842.1 10.97+2.4
ospitalization days
BET A ] () 25.44+5.46 25.84+4.23

Follow—up(mo)

A~ H A B (P<0.05) . BiZ ODI L JOA P43 il
N VAS P53 ) s ) o5 b 38 22 5 R S i
B (P>0.05) , WLELH A S5 IS VAS P43 5 AR A
IF ] XS BREH B oA W e, 2R A gt e
(P<0.05) .

2.3 ARG RIEAL

x2 WHABRERKRTHER

Table 2 Comparison of clinical efficacy between the

two groups
WMEL4] (n=36) XA (n=38)

Observation group Control group
ODI(%)
A 50.03+7.74 49.79+7.68

reoperation

A3 . 19.13+4.797 19.17+5.017
3 months postoperation
R 6 1A . 17.644.97" 17.86£5.117
6 months postoperation
BN

14.76+5.217%% 15.09+5.0272%

Final follow—up

[ VAS 455 (43)
VAS score for back pain

AR HT
Preoperation
ARiE34A
3 months postoperation
ARIF 647
6 months postoperation
KW Bl Vi
Final follow—up
TR VAS W43 (43)
VAS score for leg pain
AR
Preoperation
ARE3AH
3 months postoperation
RIE 64 H
6 months postoperation
R
Final follow—up
JOAITy (41)
JOA score
ARHT
Preoperation
ARG 34H
3 months postoperation
AJE 6 1 H
6 months postoperation
AR Vi
Final follow—up
d: 5 AN P<0.05; @5 ARG 3 A L P<
0.05: 5 FLLAE 6 4 A HfE P<0.05 ;@5 [a] i 1] 57 35 141 b
i P<0.05
Note: ®C0mpare(] with preoperation within group, P<0.05; @)

7.17+1.06 7.03+0.92

2.17+0.75%% 2.83+0.75%%
1.72+0.83%2% 2.14+0.8202
1.3320.89%2% 1.87+0.81%2
6.32+1.28 6.45+1.25
2.35:1.017% 2.36+0.987%
1.43+0.65%2 1.49+0.78%2
1.28+0.68%2 1.34+0.84%2
12.03+1.58 12.05+1.52
19.81+1.280® 19.66+1.30®
21.86+1.6972 21.95+1.41%2

25.86+1.627%%  25.68+1.567%7

Compared with 3 months after operation within group, P<0.05;
@Compared with 6 months after operation within group, P<
0.05; @C()mpared with the control group, P<0.05
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WAL AR /Rl A T B 7 BEME [R] 5 Pfir-
rmann 7 25 R RGE I FE X(P>0.05,% 4), K
YR BT B, P ZH ME 8] 2% Pfirrmann 232 22 A & it
2708 L (P<0.05) s WL 2H M 7] £ Pfirrmann 73 2 5
ARG b 22 57 T g 12 2 L (P>0.05) , % 18 20
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Table 3 Comparison of imaging results between the

two groups

WELH (n=36)

Observation group

X I8 2 (n=38)

Control group

JEEHERT ™ £ (°)
Lumbar lordosis

AT 35.75+7.48

Preoperation

ARJg 34 H

3 months postoperation
ARJF 647

6 months postoperation
AR5

Final follow—up

A1 B 1y o 408 AT T oA ] BT JEE (mm )

Intervertebral height of upper adjacent segment of fusion segment

AHT

34.02+7.46
41.13+6.867 38.46+7.08%
41.31+6.847 38.66+7.07%

41.74+6.817 38.96+7.05%

P - 9.57+1.38 9.55+1.32
Teoperation
NN .
AEs A 11.03£0.8702 9.41£1.29
3 months postoperation
N 5
AE6AA 10.87+0.8472 9.22+1.26
6 months postoperation
A 10.7210.837 8.93+1.217
Final follow—up
Tl 15 BEY LA &P 0T B a0 S (0)
ROM of upper adjacent segment of fusion segment
R 6.98+1.94 7.03+1.85
reoperation
NS
A 3 4 . 6.29+1.9 7.14+1.84
3 months postoperation
> A 3
&6 4R . 6.3+1.89% 75118
6 months postoperation
vl P D
AU 6.4121.92 8.52+1.817

Final follow—up

T (D45 [ A R H 4 P<0.05 55 I ] s % 1 6 H B¢ P<0.05
Note: (DCompared with preoperation within group, P<0.05; @
Compared with the control group, P<0.05

[8] % Pfirrmann 702 5 R FTA L 22 R A Sit 2 &

X (P<0.05).
3 i

TLIF J27397 LDD i EZF AR 20, {H TLIF
AR5 &I B /N G B gy 8 o RO [R) 4 P9 T 3
TNy 220 Ak B ASD B KUK 36 KB, ASD
43 R eGSR Y BUR AR (adjacent segment de-
generation , ASDeg ) F1A Il PRAE R 49 2 3t 717 Be iR A48
94 (adjacent segment disease, ASDis), Okuda
LRI KB, BB RIS 2.5.10 45, ASDeg & 4=
RAY A 19% 49%F 75% , ASDis % A= F43 5 g
6% 14%H1 31%, Alentado ZE'URIE 9% 4 7r fl
HARJE B ASDis, AT IR FAR . Wik, Wb Ek
FELZE ASD i FE H A BIm K X,

ff 7% 2 WU @l A5 2 28 181 52 AT DA FE £ 88 1 Bt
T B0 B () S A R 1 T3 4 A, T R S A [ 4
0 FRAEE TR ASD,  H AT I 7 57 A9 E
Fill G 2l 25 18] 5 %6 E ZALEE Coflex \Wallis sys-
tem X —stop ,DIAM Dynesys . IntraSPINE %5089 H:
1 IntraSPINE by Az 5] 2 8, G At Ay o 28 [1] ¢
B A8 A AR o | S R A X A S R Aok 28 AR AR
P HEAT (B B2 08U, 7E AR B8 F- AR5 B ROM 1 [l
— R R T AR B A e DA
S HELE ASDPO Il R I FH v R 2 ] 256 B AF A A —
SO G2 B2 TGS KN S AT
W T 2R FAEh %5 | IntraSPINE f4 HH BLAR Ab Tk
2 [A] 265 B (0 BB, IntraSPINE & — Fh B A 22 vh
VEFH (R s S PERR A, 80 T A3 A 4 T M Al [ B
V] 422 8 JIn A T st 35 B, 7 RO ) L ki 4 DG4 1o
HEIRISLAY R T, PREEEHE A AR 3h 0 [l s 2 5
FEMRRES, Lu SERIH AW T WFFE 45 R R B In-
traSPINE Y 5 5 1] 25 5 1 B et 1k o v L ) 45
JE S AR . Guizzardi SFPHEAT 1Y A2 W) 0 2% M pe oF
W, IntraSPINE ‘B A7 BEAE [R]85 75 7 PR AR, 14
BT EHE ROM, BURTE e h D RS B (BT 2
T A FRESRE 0 Bistazzoni 2 ] EOS® X £
FAR R G AFAE T IntraSPINE X 45 F: 5 IR A7 S 7
B2, 45 B LW | IntraSPINE 7] A5 %5 46 5 45+
RO, BE ARG VAS 174 .0DI JOA P14
BARRIIA W B ME, Guizzardi 0%} 281 ) #
A IntraSPINE (1) B f8 % 647 1 8] B Pk o 5%, Bl
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B2 WEHEE, B, 48 & HEHEN &5 AE (L5/S1) a ARATMAL X 28 178 LL A 46.71°,LA/5 HEF] B 228 9.95mm
b.c ARHETEIII0L X L F 7R LA/S ROM 2 8.93° d AHTIEME MRI T2 AR SR G178 L5/ST A [] 5 5% th I B i 48 3% I, 1.4/
SHETR] 4% Plirrmann 50 2% I 4% e A i I ME MRT 7% L5/ST HE 0] 45 5¢ th {4 00 £ A 5P LI L5-S1 47 TLIF, 14-L5 17
IntraSPINEJERL & g h ARJFEIZ] X 2R R R B2 A 8 B AF i ARJF 31 ML X R R 7R LL R 52.08°, LA/S Afi [a] B i B2
3 10.91mm j.k ARJF 31 AH, shfifi X 2878 L4/5 ROM 4 8.32° 1 ARJF 31 4~ H CT 78 L5/S1 HEfm B Efl & m AR5
31 IEAE MRT T2 IR 7R L5/ST B8 54 52 i Bk, 14/5 METR] 5 Plirrmann 722028 nio ARJ5 31 A, BEAHEACKE 7
MRIZR L5/ST 28 36 i B, TA/5 T 28

Figure 2 Observation group, a 48—year—old male of lumbar disc herniation(LDH) at 15/S1 a Preoperative lateral X-ray
indicated LL of 46.71° and intervertebral height of 9.95mm at L4/5 b, ¢ Preoperative X-ray in the flexion and extension
views indicated ROM of 8.93° at 14/5 d Preoperative MRI T2W1 in the sagittal view indicated LDH and compression of
dural sac at L5/S1, with Pfirrmann grade Il of disc at 14/5 e Preoperative MRI in the transverse view indicated LDH
to the right at L5/S1 f During operation, TLIF at L5-S1, IntraSPINE at [4-L5 g, h After operation, X-rays showed that
the prosthesis was in good position i At 31 months of follow—up, lateral X-ray showed LL of 52.08° and intervertebral
height of 10.91mm at 14/5 j, k At 31 months of follow—up, X-ray in the flexion and extension views showed ROM of
8.32° at 14/5 1 At 31 months of follow—up, CT indicated interbody bony fusion at L5/S1 m At 31 months of follow—up,
MRI T2W1 in the sagittal view indicated relief of compression of dural sac at L5/S1, with Pfirrmann grade Il of disc at
L4/5 n, o At 31 months of follow—up, MRI in the transverse view indicated relief of nerve compression at L5/S1, with-

out nerve compression at 14/5
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C1) O,

B3 XM, Btk 45 %, MRS R A (L5/S1) a RGN X &k R 7R LL A 27.07°,14/5 #E 8] B & % 0
9.82mm b.c RIS X L F 7 LA/5 ROM 24 4.95° d AR CT 7~ L5/S1 HERI B 5 e AHTMEAME SR A2 MRI 75 L5/S1
HE ] 3 5t I A 4 2 J, Pfirrmann 23 2 9% £ ORTTEARE K62 MRI 78 L5/ST HE] 85 i 2200 g Jh AR RIZ) X £ )7
N AT GE A B R A T RJE 29 AN A ML X ZR7R LL 2 34.01°, LA/S HERBE w8  8.61mm j.k AJF 29 4~ H 8 Ji i X
LR 7R TAI5 ROM 2 7.98° 1 ARJi 29 A~ H CT o L5/S1HERI B TERL S m ARJS 29 4~ H BEHEICAR 2 MRT T2 AU %R L/
ST B 98 52 JE Bk, Plirrmann 732 %IV 4% noo AJG 29 1A EHEKF-A7 MRI 7R L5/S1 4 28 530 fif B LA/S Jorf 28 38

Figure 3 Control group, a 45-year-old female patient, LDH at L5/S1 a Preoperative lateral X-ray indicated LL of
27.07° and intervertebral height of 9.82mm at 14/5 b, ¢ Preoperative X-ray in the flexion and extension views indicated
ROM of 4.95° at 14/5 d Preoperative CT indicated LDH at L5/S1 e Preoperative MRI in the sagittal view indicated
LDH and compression of dural sac at L5/S1, with Pfirrmann grade Il of disc at 14/5 f Preoperative MRI in the trans-
verse view indicated LDH to the left at L5/S1 g, h After operation, X-rays showed that the prosthesis was in good posi-
tion i At 29 months of follow—up, lateral X-ray showed LL of 34.01° and intervertebral height of 8.61mm at 14/5 j, k
At 29 months of follow—up, X-ray in the flexion and extension views showed ROM of 7.98° at L4/5 1 At 29 months of
follow—up, CT indicated interbody bony fusion at L5/S1 m At 29 months of follow—up, MRI T2W1 in the sagittal view
indicated relief of compression of dural sac at L5/SI, with Pfirmann grade IV of disc at [4/5 m, o At 29 months of

follow—up, MRI in the transverse view indicated relief of nerve compression at L5/S1, without nerve compression at 14/5
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Table 4 Comparison of Pfirrmann grades of intervertebral disc of the upper adjacent segment of fusion segment

between the two groups

A

AR

Preoperation Final follow—up VA Pl
Z value P value
I I ] v \4 I I ] v A%
oAkl (n=36) 0 0 17 19 0 0 0 15 21 0 0471 0638
hservation group
Xg RE2H (n=38) 0 0 11 27 0 0 0 5 31 2 1.982 0.047
ontrol group
A 1.609 2302
value
Pl
P value 0.108 0.021

43 ODI B Fir 47 0] i e 56, 210 5] 8 45 Bt )7 39 1]
MRI HE 8] # Pfirrman 7320 45 5 57w 42 1 (20% )
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