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Application of oblique lateral interbody fusion in the treatment of lumbar intervertebral disc degeneration in patients
with Modic change and endplate sclerosis
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ABSTRACT Objective To explore the feasibility and clinical effect of Stand—alone oblique lateral interbody fusion (OLIF)
in the treatment of lumbar intervertebral disc degeneration with Modic changes and endplate sclerosis. Methods A retrospec-
tive analysis was performed on 16 cases with lumbar intervertebral disc degeneration with Modic changes and endplate sclerosis
admitted to three medical centers from January 2015 to December 2018. There were 6 males and 10 females,the age ranged
from 45 to 67 years old with an average of (55.48+8.07) years old,the medical history ranged from 36 to 240 months with an
average of (82.40+47.68) months. The lesion sites included L, ; in 2 cases,L; 4 in 5 cases,and L, 5 in 9 cases. All patients pre-
sented with chronic low back pain with lower limb neurological symptoms in 3 cases. All patients were treated by Stand-alone
oblique lateral lumbar interbody fusion. Clinical and radiological findings and complications were observed. Results There was
no vascular injury,endplate injury and vertebral fracture during the operation. The mean incision length,operation time ,and

intraoperative blood loss were (4.06+0.42) e¢m, (45.12+5.43) min, (33.40+7.29) ml,respectively. The mean visual analogue
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scale (VAS) of the incision pain was (1.14+£0.47) at 72 hours after operation. There was no incision skin necrosis, poor inci-

sion healing or infection in patients. Sympathetic chain injury occurred in 1 case,anterolateral pain and numbness of the left

thigh in 2 cases, and weakness of the left iliopsoas muscle in 1 case , all of which were transient injuries with a complication rate of
25% (4/16). All 16 patients were followed up from 12 to 36 months with an average of (20.80+5.46) months. The intervertebral

space height was significantly recovered after operation, with slight lost during the follow-up. Coronal and sagittal balance of the

lumbar spine showed good improvement at the final follow-up. There was no obvious subsidence or displacement of the cage ,and

the interbody fusion was obtained. At the final follow-up, Japanese Orthopaedic Association (JOA) score and Oswestry disability

index (ODI) were significantly improved. Conclusion As long as the selection of case is strict enough and the preoperative ex-

amination is sufficients,the use of Stand-alone OLIF in the treatment of lumbar intervertebral disc degeneration with Modic

changes and endplate sclerosis has a good results, with obvious clinical advantages and is a better surgical choice.

KEYWORDS Lumbar disc degeneration; Modic changes;
Modic #7255 FEHE ) 28 A2 I 25 DI AH G, B
BCHLT A )22 08 SR R AR WAk 2 AR Al AR EE T
2 B Y 251 Modic T+ 1988 4F 1 IR Bk &R S ik AT
iR JFARSE MR H5 5 mA R T I0 IRS,
£ Modic B8 w3843 9 61 A AR BE AL, 222
w1 RURn 43 iy I 7Y, 2 b b Ak £ 5 52 AR 2= R I
I HENR] B B P | LR B A [) A B RIAS [R] 9
WAL R B AR 3T X T AR Modic B8 Y
LA 1) SRS, 2 BRI Rk T RVA YT H
Z R FAMERI AL A 1 7 X220 e A o R 2
TR GE 10 i A 5 AR AR T [ 2 A ) Rl 15 A8 A8 B 1B 0T
BB 7 SO YT B A7 e BB UL B 0 22 L
SO L PR AL T, DL ROME G D HE R 8 A A 1 1]
Bt 488 1 o M i b 22 R 1) T B AR A AR O
1T Modic 2578t 2 A fifl A féy B A [ 25518 42 55 91 M
BRI IO R & el , IR b3t LA
S8 32 TR TR A 0T RCHE R, TC A 4 R A A A8 D )
PRI, AnAR] 8 £ B 45 /N T ROR 80 VT R 5 77 X — B
S I DA PRI P9 1) R, 3 4 0k, i A R A Ak A/ 000 A4 7]
4 Hi KR (oblique lateral interbody fusion, OLIF) %) H
BRI A IS B A AR ET [ 7y =, i TR
P CH A TR IR BOR B AR E PR IR
il 5 238 e SO R PR T K py o 0, (AR
G MINHE 1] fl 5 01 6 A 5 AR MR BT [ o A Ay e 791 A B
SRR R PRI IR G, AR BE 2
AARAL, FRURGHATIH AR D o B TR — ARG R 58
BT AR B GE ™ A FAME AN NI BL, 2
VEE PR R 2 ARG T R4 . G, o 4
TR T A [, 58 o) 1A o o 1 b A
AR A R PR IR TR B[] /N4, 78 OLIF i
NS, B EE PR T Stand—alone OLIF (1) J7
LAY Iy 200 TR A HE S AR R ET [
SE M E , Stand—alone OLIF % [i] 28177 B 1 AR 4% 7]
TEBRE 5 . T HIEIRZS KR B/R . SR A Stand-
alone OLIF J7 2R J5 fill 75 i 0 R 22 8% 467 11 XU 5

Endplate sclerosis;

Spinal fusion;  Complications

B2 TR X Modice i AR £ 2 A b Ak A
(i) 4% 38 72 s 191] 1 A5 SR A 8] g B ek A8 A 1,
Stand-alone OLIF 275 [ 477 5 IRRLR Wnfnf 7 235 [n]
JEST 1 3 AP R T BN R B L T VLR 2 e AR R
BRIz P EERE 3 N ESF L 2015 4 1 A
% 2018 4 12 A % ] Stand-alone OLIF J5 3697 11
16 7] Modic BgAS 2R B4 9 ], fi 25 a0 F
1 #RERE
L1 Jiflkss
L1 ZIARRIE (D) FFTENE PR 0 REHE ] 4R
A RSO E T B 2GR AR 58 R A Modic 21
AR AR, (2) I R I AL A A AR A
2 $2 7 A (] B TG 9% AiE 2% 30 sl HE 1] Bt 98 E Ak F 5% 15
WA HE IO IR R AR LU ML DT R 2R C R R A
BIEHE s AR B AR Bedl e B BT WY i W ek
MR R BT sk . (3) &)™ M IRSFIRYT 6 4~
H IR (4) TG EALN Li-Ls 1B (5) B
1AEECDL b, OB SE%E
L 12 HEBRARUE (1) FE ™ 5 Ay MEME S P78 (4%
SCHIZAS %PV 5r 2 D 20) , s HERS N B Bl & &
MRAFTE B PR, B0 25 ME [B) B 28 1, 7 22 E 4k
BTIEA o (2)BEHESCT 58 A A VEREA . B)BEIEA I
FEE AT s, i S a6 5 R L ) B 2
L2 %R

R Hh 9 9] 32 % A o, SL g AR 16 1], Hop B
6 i, 2z 10 #] ; 4E % 45~67(55.48+8.07) % ;45 2 36~
240 (82.40+47.68) 1~ A ;Modic g 7s 1T %1 4 5], T A
12 5] o S5 A8 B s Loy 2 8], L s 5 9], L s O 5] o SR
@ VENE SR AT Bl e AR 3 B, FEATERTT
JCTCSRT R P R A, D DR S R A0 S0 o 2 fidk o A
Bt i IR EME E AN A7 Lo e i X 2R A, AT
MEM] & CT P ML -1 0F — 4 s g, JEAHE MRI
Ki o A SR RS ARR A S0 /s g 728 A [ Bt v B2 )
TR A ER S BT A AL HER S B B A L TR
LA B RS o R IR R 2140 M DR R R C



PP 2023 451 HEE 36 4555 1 ] China J Orthop Trauma, Jan.2023, Vol.36, No.1 - 31 -

SV A RS A 3 E

L3 RJ7Unk

L.3.1 FARIE BERAER, B&EAMEML, fR
R Je 800, JRC B A8 FH 5 A JB 50 Il [T 7 o AR AP B < C
TERE X o A IF R U 10 o I 9 A A TR] B 1A 5 4
S OMER AT % A AT AE /2 em, (A5 1 em, VIR 3~
4 eme 73 BT ILANRHIL AR ULILER 48 347 7 16 48
Bk DI ISR UL 1) JE A0 9 T 52 1 i s A0
PR HE e, i 8 R A UL o P R ) e B R UL 1)
T, 22 TF iR ME R L2 1) 5 00 5 L PR O e 2 1)
B SN 0 2% 1) AN, 0 8 g 24 B ) i, A 1)
BrEr e 173 BHadm A S 4. CIBE X LB I & ik
AR BIC R 5 8 B YT 9k B A G IR Y
MERER, SKITEIEI T AR E (PREplaE i 7
1] ), UIJT£F 4= 35, NUAE 18] B T B3 A B 20T, CE
T X 2RI L s ME IV B L AN 7 1) o Rl 5 e et
VEMERI B A IZ AT, BE— D W BR AR R BEA% 440,
TERG 82K . CIBHF X @B ML DA T JH Rl 5 45 1 55
R BE o 5 BB B & A (Rl 5 S A B
PRI W Wi 48 28 T U SEPEAR B, LAB 1k fl 5 s 7EAE
A I B e o v i BRI v ) e B AHE 8] 5, C R
X 235 WL A2 Bl S A L B RIS, sk bl o R A D)
A GG S L, SRR T, PR A S A D)
WIGTR Sk LS TE RS VI RIS A
1.3.2 RJSALEE ARJSH LT BUR7 R AR A AL
HIFENARRE o BRI IR RS U R S Sl AT XU
BROCHTE Mz 3 BB AT BUT i BB R s gl o R
Ja 2~3 d i H M I SRR IR 3, 6 JE A 2R AT H
JEEFT UL B IULEBE M

L4 W H 505k

1.4.1 —BH iCEARPETER, WYmK
B FAREF A AR R L
1.4.2 B0 TARE3~54,3.6.1214H,

WS B 12 A HATIEMEIE AL X ek, RS 12 4>
JATBEME S T s i o7 X ek Ay , AR5 3~5d 12 )]
17 CT PR R R i . AR R A A
£ 5 %68 bb T AR S5 B A R Bl U7 722 15 BOHE [R] Bt /&
JE (55 728 15 B [B) BRI F5 2% oo BE A1 3548, AR HiT AN
AR UK it 15 B B AR 568 4R 18 0 <R T Cobb £ (L MEA I
BPCPATLR LS S, HEMR B 2P 17 2 T 4k )
), BA AT ECRS  HE ] Rl 515 0, LA S SR 319
BORTHA

L4.3 ImKRECR  FrAwETARE 72 h R I
R PE 43 (visual analogue scale, VAS) %41 17 7 Jf
HEATVE A3 o AR HT AR KB U5 R H A B 4
(Japanese Orthopaedic Association,JOA ) N [l Ji 1

TR (29 43k ) 6 B EAR ARAE L H NS B
DI RESEAT PEA, [RIE R Oswestry ) BE B A5 45 %X
(Oswestry disability index,ODI) ™ X} 5 2 4 0m B2 B |
AT B BRAE ) AR AR ST AT E R AR MRS
#2308 B ik AE 10 DT #E TS .
1.4.4 JFRRJENED  WEA A TG L R IR
R RE M, ARG H K RE A D) H
Yo TR R A D o
1.5 Giilzabag

I &t R F SPSS 20.0 2 {4k i 47 Ge it Ab B, %
TR S IR YR B 17 B o 728 1 B 8] B = B A B A
R HLR 2T 254381, XF R I 2R W B 7 B A e bR
1fi F15< 4R 16 Cobb £ JOA 43 F1 ODI 1y b % 3% i
BCRT T POk e K5 . LA P<0.05 S 22 5 A 4iit
2 BER

ST s LA 58 BT AR AR, R 2 el
R ERRIEAL A m P, fil 5 254 Peek 48} Clydes-
dale &G0, MAHR MRS FA A& 6 6, N T8
e A& % 4 % B (bone morphogenetic protein,
BMP)10 5], [m]F S A4 b b ot 8 R B2 22 Rk
JEA B w4 S, N B o 22 [ Wright 24w A2 77 4
it BMP Sy b M LIRS R T RE A B2 il A 7= 340t
AYL B B AR A bt 5, i) 12~36 (20.80+5.46) 4
A ARV G AR 2 BOR LR 1A 2,
2.1 —RIENL

AU H Y KB 3.4~4.7 (4.0620.42) cm, F
A} 6] 38~55(45.12+5.43) min, A o 1 11 & 20~45
(33.40+7.29) ml,
2.2 ARRES R

HE 6] Bt 5 B b R Y (4.87+1.25) mm, kK 2 &
ARG H)(11.91+0.88) mm, FAFI G 2 %A Gt &
S (1=8.39,P<0.001 ) , fifi 1 1<k i HH oA ) it v J3E 38 40 2
& RWBEDTI y (11.18+0.71) mm, 5 AR J5 H 5 2=
A E R L (1=2.26,P=0.041) . JEHE IR T
Cobb ffi B AR FiF 9 (7.31+3.14) 9 /|y 22 2K UK Bl 15 15 1)
(3.26+1.47)°(1=7.75,P=0.013) ; %4k i Cobb ffi 1 A
HI Y (32.59+4.76)° K 58 = R UK b 17 Bf 1) (45.86+
7.32)°(1=5.02,P=0.034) , fili & 5 To W B UTRE AR A,
HE 18] fil & R4
2.3 IIRECR

ARJG 72 h P PR VAS Jy 0~2(1.1420.47) %% o
JOA PF43 th ARHT Y 15.20+2.49 Pk 5 28 A UK B 17 B 1)
27.40+1.18(1=6.23,P=0.011) ;ODI i A §7 1 (41.80+
2.76)% T B 2 AR K BEVIBT A (7.10£1.36)% (¢=9.74,
P<0.000 1),



- 32 . PP 2023 451 A5 36 4555 1 ] China J Orthop Trauma, Jan.2023, Vol.36,No.1

fh

LYy b

7
fals
L
o
re
A
: >

¥

Fe

44

B1 B, 5,672, REMM 11 AE4R,12W00 Lo ME SR AT M AR (Modic 48 ITAY) - Ta, T, AR [ IEME ML X 28 R 7 BEAE O 25, ME 7K 2
BB E Lo HEMI BRI s, ZMiEfl e, 1d. ARTTIE AR AL X 2k 5 oR Lo B 2R Ly b 2 iy BE T 8 A48 1k, Lo\ Lg M 1A T AR X
fifs e RUTIEME MRT SR T 7R Lo s M ] B B A28, Lo s 19 BOMERE 78 1F, Mg ARTTIEME CT SR A7 . bR i o e 7 WA O 25, o 5 A 1]
BRI pe s, LML 1h, 10 2247 Stand—alone FHAMU Lo s A 1] fl 5 A, A BEAE O£ X 2R R 7 JEE AR 000 25 T S 9 1, Lo, A fi) il 5 45 7 102 R
U Lo MR 67 LA 15, Tk AR 2 S EME T D0 X 2 P AL P, Lo M 5 (L IF B 1 05 5 2
1, . A 2 4R 00 2 X 24 Lo R 2B0R Lo - 20000 600 254k Lo Lo HE K G GBS Tn, lo. RS 2 4 BEHE CT Ak
7SR IR T s A 5 R4

Fig.1 A 67-year-old male patient with recurrent low back pain for more than 11 years, diagnosed as L, 5 intervertebral disc degeneration (Modic change type
Il) 1a,1b. Anterior and lateral X-rays of lumbar spine before operation showed lumbar scoliosis,bone hyperplasia at the vertebral body edge , significant
stenosis of the L, ; intervertebral space,and endplate sclerosis  1c,1d. Preoperative lateral X-rays of lumbar hyperflexion and hyperextension showed no
significant changes in the angles of the L, lower endplate and L; upper endplate , and no relative displacement of L, and L; vertebral bodies  1e. Preoperative
sagittal MRI of lumbar spine showed the L, 5 intervertebral space was significantly narrowed , with spinal canal stenosis of L, ;  1f, 1g. Preoperative lumbar
CT by coronal and sagittal reconstruction showed lumbar scoliosis, significant stenosis of L, ; intervertebral space ,and endplate sclerosis ~ 1h,1i. After
Stand-alone oblique lateral L, 5 interbody fusion, postoperative anterior and lateral X-rays showed the lumbar scoliosis was significantly corrected, the L, ;
interbody cage was well on place,and the height of L, 5 intervertebral space recovered well ~1j,1k. AP and lateral X-rays at 2 years after operation showed
that lumbar spine had a good physiological curvature, L, 5 interbody cage was well on place , and height of intervertebral space was slightly lost  11,1m. Two
years after operation , lateral X-rays of lumbar hyperflexion and hyperextension showed no significant changes in the angles of L, lower endplate and L; up-
per endplate ,and no relative displacement of L, and L vertebral bodies 1n,10. Two years after operation,lumbar CT by coronal and sagittal reconstruc-

tion showed that L, 5 interbody fusion was good
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Fig.2 A 47-year-old female patient with recurrent low back pain for 8 years,diagnosed as L, intervertebral disc degeneration (Modic change type Il )

o 8

2a,2b. Anterior and lateral X-rays of lumbar spine before operation showed bone hyperplasia at the vertebral body edge ,significant stenosis of the L4 in-
tervertebral space ,and endplate sclerosis  2¢,2d. Preoperative lateral X-rays of lumbar hyperflexion and hyperextension showed no significant changes in
the angles of the L; lower endplate and L, upper endplate ,and no relative displacement of 1; and L, vertebral bodies 2e. Preoperative sagittal MRI of
lumbar spine showed the L 4 intervertebral space was significantly narrowed , with spinal canal stenosis of L; ,  2f,2g. Preoperative lumbar CT by coronal
and sagittal reconstruction showed significant stenosis of L; 4 intervertebral space ,and endplate sclerosis  2h,2i. After Stand-alone oblique lateral L; 4 in-
terbody fusion, postoperative anterior and lateral X-rays showed the Ls 4 interbody cage was well on place ,and the height of Ls 4 intervertebral space recov-
ered well ~ 2j,2K. AP and lateral X-rays at 1 year after operation showed that lumbar spine had a good physiological curvature, L; 4 interbody cage was well
on place ,and height of intervertebral space was no lost  21,2m. One year after operation, lateral X-rays of lumbar hyperflexion and hyperextension showed
no significant changes in angles of L; lower endplate and L, upper endplate ,and no relative displacement of L; and L, vertebral bodies  2n,20. One year
after operation , lumbar CT by coronal and sagittal reconstruction showed that Ls 4 interbody fusion was good 2p,2q. Three years after operation, anterior

and lateral X-rays of lumbar spine showed that L; 4 interbody cage was on good position,and height of the intervertebral space was no obvious lost
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