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Expert consensus on the application of interbody fusion cage

in posterior lumbar surgery
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i

AHEE N TP T — U R ——MER B 38T RE,  EIAE A HEME
WA B AR ERE (K 3) . IntraSPINE 3 & N = ¥it, pAER
Tk, SMESELEERERL A RL . J5 BRI VE R N o] DL R AR RN, CEREBR AR
JEWEEIR, T EFARERME. BEMGH N RERA4EARL, Aol e e bR
- BREAE R BT R IZ B, IR N ERIRAS) . IntraSPINE ML E, Bl
MERR (B A2 B, FE T B R MEARO T K Ok 10 A T R IR B U AR .
A.B. Darwono[1]5%F IntraSPINE HIBTHEVEREUTHT 7T, RIE 1 IntraSPINE fEi&
T BEER T BAGEERIZ B DIRe, DRIFFIIRTH-FAT RO, BeAT 2ot g2 i) 2
o AC, A FISEISRT P4, I B Ha A A IR e ol AR T BE
AFESE, HIRR TN, RAREBR B HHEEMTE Nl M,
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ORI AN, MR BEAFERE, DUARIRE. SR, BRHEE LK
M RFLI AR H 8, AT BEMEIR AR VLR, S BH A . ool B RS

Ji &

ANTERIOR PART: NoOSE Posterior Parr: TunneL

3. IntraSPINE /I £5#4 KAk AL

IntraSPINE F 2007 FEH KMNH FIEKEIT, H&i#& Giancarlo
Guizzardi (%1 2015 FERIE [2] T IntraSPINE )35 ZiE NAE: HEFAHEAR 5
e N IR, L@ T O T REE A G BRSO R LR %
MRS MERIBL VIR G R R SO 4 4 2 & oG U B . SRk
EFRE N BN RVIBRAR G BEHERRYIE . B2 kR
FOHOHE (VG ROE LS BOCEME R A (5% A IR B B PR AR 1/3 %2 2/3)
ERIEME R FLARAE . R RERG ARG USR5 DI BR A J5 By LEAE ) i
BRb

AR, PUAEEE RFERESREFRI IR BRI, AR
L IX AR B R A T IntraSPINEMERR 8] [ € JE b & H R KA FEL3-4, L4-5[)
MEMR LIS ) . FARIIFEL16050%h, Hifl50ml, H#HAREH KRR T 51REH
AU R HES), BAEMERE (E4) , RESHBHBEREK 7, RS 74
i, BERFEARERSCE R

B4 BEREER, BERFEKERAB), BEARFEMEIEWA(C,D),

B R FFBATH B
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BERIEIN AWK IEH T, BEMAE TR, SEMEHECT (B5) , #2
ZNSLEE/IVA NS

B5. RE3TAEEEMCT, TRAEY (ARFik) MERE, HE
BHE, EARRNEELR.
ARE2IANHBEVS, BETATFAGE EVF, EFBENAS TIE, 2A MR
(6) , IR WEYALE RIF, HEREREITCER, FERBERESHRAME. %
FARBR Y, I H AT ARG BEAEA 5 A £1RAE

El6. RE21M AMRIREAEYIE RIF(AAFHXK), HAZREILE
K, #EEY, HEERESEAME
= BE5RE
IntraSPINEYEA— i MHEMR A1 Zh S0 E RAR I, Nl REARA 7 —
FOETHI S Mk £ ERTIRIT LBEIE T, X T/ R REEGAE R A5
HURE . BOPEMEMRIFLAEAE . MEMR S BRARJS B7 IEMEMR B2 56 71, IntraSPINEXY W]
DIEN— P AT T 88, AT REA B B R, FAREIGI/N, A W] REIEZ EL
TEAER B FRAT A . A AMOILAAE T, M T W EME, IntraSPINERT
RISFEFEAE IR BIFEARTAER—Fh 2 HE) T HIEOR o 38 I A X Ak 6] 157 5 1 45
1B, BNWAEY), W95 A0HER] FL R (4] A Bofe e M4 5. BT RBHE
ENERITRIZETAR, FRERFE, SCRRY, HHAD T EXBASHE
SOVYE, AR 2 R AT DUMZ T AR i as
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en el 3rd International Users Meeting. 2013.
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IntraSPINE iR BB EERIE AR RIIZH

BT EF "B RHEERAEERATIERE

WEE BE BH
R RPN N W = N VS T e e S A M I SR L
IntraSPINE HMERRF] [ 52 JE @R & SR T IEHEIR AR (DDDD, B 18T
I PRST 2 BATHIE —BR MG RN R 2, MENIE. SRR, 2R
SCRFACER T HEAT RIEE, SEATIIEER D 3. ARG 2
SRR IEAE S R AE IR YT

—\ B

AL, 56 %, EEERAEOUN B 1AF, INE A BAT 3 AR
NBto S5 R DU B0 1, BN AR 2 /N S AMI 2 2 i
T 1 HORBEBAIREATA PN, WA ERRINE, REEW M, A
WEAT, AT7EFE B4R B4 500m. NP5 A e AR EAES 30 B 0 A R 32 IR (i
80 &, JEfd 25 B, A 30 FE, AE 30 Y UUR B EEAA E RnsRE s (),
BUR RGE IR, BRI V % BE HEmSERK, & BEROEs) )5 TR
I S TV ERVE AT AR, $ 2B TE B . RATRCARF ORI LA 1. 18] 20 255 8
s RAE R A, NS RS W R AR R RE,  H RN,
IR NS A B R, % R B DT T B L4-LS. L5-S1. ZRG 4
MrlE, BATNEEFEFRIGME. ST FRTNMIERE, BAERFET T F
ARI7 VL

B 1. RETREBZERR: BEHRENLMRS (ABR: EBHERER, L4-S1HERIFLRE

%2, JEHE MRI(C,D,E)7x: L4-L5. L5-S1 HEf#oe . SHyEME, HNTR

MR, BHE CT(F,G)aR: L4-L5. L5-S1 MR H. BYHME, 8RN
TAHERAE .
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e 23480m
T -

—

B 2. ARATEMHE CT ROLA)R: L4-L5 HEFAALEE; BEH CT REB)R:
L5-S1 HE[R]FL = .

JEHER BB SE (lumbar  spinal stenosis, LSS)f&Hg B Beal 22 45 Bt I
NSRRI AR L BT R RS A A S T R UM L DS 53
() LA Ve B AT A M TR S I T S0, S 300 DAERR P S AT 8 Z PR &
BRI ZR . HET LSS MaIT Tk AR ARBIT AT AR . BT
ARITIEF BEAREENR R E . ISR AR . DEaTT R AIRT % . I
R B LSS & HIL NI E S T B S FARAIT (1] (D £IEMMAETF RIBIT L
R (2) FRCRER IR IFRESEINE, REm IR AR R AR (3D AR
WA e ThRe s E, JCHR D RMERE, (4 BATHEMEIRE B . Ml
R A L PRI PRAE AR B AAAIE o

H 1911 4F Albee M1 Hibbs HXMNHAHAEEGR, 25CHARFED L. &
I RFEAR . K AR U7 140 e PR AT UIE 22 24 00E B (2], FEAM g 1] 52 ik &5 T AR
TR IEMEIRAT VBT IR T I = G RIT 28, i A e TR 7 M S it .
(EEAE R, AW B FCIE SEEAE Rl & AR J5 2 2 20T 15 BOR 4 (ad jacent segment
degeneration, ASDeg) FIARITHTBLHAE (adjacent segment disease, ASDis).
— IR G R T R (3] MEMERRA AR S ASDeg MIKA:Zmik 26.6%,
1/3 # 1/4 KFEH ASDis, FHERFRTT, KA E3E 1A 55 & i H.
WEIN T BT SR A . Rl TEDE AR R B ig Bl Thae e gk, A B U T
HH AR AR B S S AR MG I, PRARRAR, SECORE. MEEAE DLRHE I IR
ARPEBET A, U ) T A R T AR A (A S O, Sl ATk R EME R R
R GERATIRAZ TN M
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IntraSPINE &l R (U HERR (0] ZhAS [ € R 48 2R EE iR (e
RO AR CRER. BUEH BKEG8) =HBrdin (Bl 3). Ml £ i s ik
FEECR, ARSI REEIEN; JaR =M s wih, ATt stk
BNARL AR EREEAN A, HPW MR IHACEERREZ,
FTUAREIER0E; 2 EARBC TR R [ e R B 5, ISR I AL e oL,
RENE SR EONREE (M SCHE . & B AL (0 s 30, 98D U AN 59 (1 977
BRSBTS BUE MRS T BTSRRI R T Bid i
JEIES, PRI AL ash.

B3: IntraSPINEIH R EIEDS

S HTIZBI B 56 & Aotk AR, T HEESIE R REZ, AR
PUEIEAR: X ZF77s LA-ST MEMRIFLERAR 7, JEAMERS A 0™ CT 7 PR AR 4544
BART], TR R SR ) C A A MRT 75 L4-S1 MEMRIEE R, XU
PG, RS AR T, S B o R DL Bk . A,
KA EME JG B HE (A B AR (posterior lumbar interbody fusion, PLIF)#FZ1J]
BRMER, [RII) 25 BRI JE I BT, AT # AR ol H Ao AR AR P o 2 R BI K
iz, K, ReIFERZ, HABFARNTR. BEENGEAEHIEEN
WERAMTIRN, IR B A A 12 3h D) A8 0 AR Rl & 2 2 ] E SRS 28 A RE
IntraSPINE ] S0 Ryl A FE A, IR 6 AR S A B AR 1 B i alie |, sk
MR, BTN (] R v B AR e, BOK T RESMOR B IS BN ThRE, B4R

i RE, AT XHEE KA T IntraSPINE MEAR B [E & JEf &+
ARFARYE 1L4-S1 MER SR AR B, F 2018 4F 11 HIEAM FAT A 5 1 HER (8]
e dEfE A (L4-S1) 7, RPRATHEE, FARSHEL 80 /0%h, i 50ml, &

AR ZRIRER G UVE R FE 2 N ES) . AR B B RIS SN AR AR IR
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WM, REH 2 KEE XL (B4 K CT (B 5 7 IntraSPINE {7 & R4,
HE [B) FL s BEROR BT B 3G n . B ARG 2 4 RIKEAEHL R AR H e, RJfE 3 A
A4 CT (J& 6) 75 IntraSPINE £ B R4, HEIAFLm EYERAEOLAT, &3 B URIE
WIHRSE, 1TEBRLHEZIR, GRS,

Bl 4: REF 2R XLZIEMAL (AB) Fin: BEFEFIIEHANKE, L4-
S1 B FLER 3 %% (B F7 L ARIE IntraSPINE)

B 5: RJE CTAByR: WHEMAMNE RIF, HEBEGHE AL LIRC
IntraSPINE); [EH: CT RWRAL(C): L4-L5 MR FLE BEBOR AT S3m,  JEi
CT RIRBL(D)7R: L5-S1 #E (8] FL & BERAR AT B B30

B 6: RfF3ANH CTABR: WEWNMNE R, HEEG@ATLIzD
IntraSPINE); [EM: CT RAL(C)R: L4-L5 HEFFLE B AR M, £
Al fEHE CT ZRALD)R: L5-S1MERIFLEEBR AR M, 48N,
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HATAb st A HEE B LI T 61 41 IntraSPINE FAR, LBV KB T LLF
JURE 0 AT SRAF N i = I AR T R OBl (] S R R . @3S ARRE]
A HIHEE PR AR OFCIEMER LB A @FERAOHENR AR HE 3 @GN
FF 8 Bl RIATIE T B © PR T 45 5 1F . IntraSPINE HEAR (1] [# & JE Al A
% B R YT MR IR AT PR B B2 0N T AERSE B A B AT IR N R AT Re L OR B R A
WG B, G0 E il )5 3 BRI T BUR A N T, 122 B Bl 5 A A PR e
HCe, FAT R PR SR A 8] AL v FEE AN 503 15 B e PRSI 3 (4] o RARAEOTT B
AL GE E RS FARBA RS, (FREA LA R FAE S, &
VU] et R FE R TR A 5 SR S UE T AR IR

=\ BHEWR:

[1] Fukushima M, Oka H, Hara N, et al. Prognostic factors associated
with the surgical indication for lumbar spinal stenosis patients
less responsive to conservative treatments: An investigator-—
initiated observational cohort study. J Orthop Sci. 2017. 22(3):
411-414.

[2]  Sengupta DK. Dynamic stabilization devices in the treatment of
low back pain. Orthop Clin North Am. 2004. 35(1): 43-56.

[3] Hashimoto K, Aizawa T, Kanno H, Itoi E. Adjacent segment
degeneration after fusion spinal surgery-a systematic review. Int
Orthop. 2019. 43(4): 987-993.

(4] VPRI, B, TEE. RTRMERRINENARE R Gi—— IntraSPINE KI5
BERE. thEESEAE. 2017, 97(25) 1 1988-1990.
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BT Waveflex RELHIBHE FARTEBMEIR ISR - I R BT I
HEl FRMNL HE1 FR1 BH1 BHEL

1 BAEA R F W BT AEEREHA, L7 100050

H—Vek: ik, B, 1981 4, E¥HL, S IEER, THhL: HFHEAKREWRE
bw A ERE A, wFU4A: nenghailcemu. edu. cn

BANEA: Wi, B, EEEF, %, HEASF, TR EHEAKREHBILTL
HERE A, B-FE4: yangyonglcemu. edu. cn

[E#]

HOSFET Wavellex WIEE R GRS T ARIGTT IEAMEIR VLW A Rt 5 22 4
M.

[ 5]

[ 7 A 2019 4F 12 H-2021 4 5 J] PRI EMER AL B0 ] Waveflex W [l 5E
RGUTIRBEFAR (AEBEIERMETFA) B3 31, Hp5H 16 41, Zcik 15
%, ke 23-76 & (64.3+£9.5 %) ; 1RHEFEH 22-33 (27.04£2.9) ; Kimzh&
W5 14 B, RimahaSE e 17 5 30 € L2-3 T5B 4 ], L3-4 5B 10 41,
L4-5 B 3 49, L6-S1 B 14§l P B FE £/ 1, HWEE T AR,
VAS P43 1 ODT 484, S [l g 57 BOME IR B e FE S AE (]33 70 [ S5 55 F 48 bR o
(%3]

P B B IRA S TF AR I BBV . RE=R. =ADH . ANDH ERIKEEYS
VAS ¥F43 A1 ODT FRBUSEORAT ke, ZRA G (P<0.05) ; KikbE
ViR, BHASE 1 BMER A E R SRR R G S 2R (P>0.05) , Zhas [ &
W ERMEANE S ERORET T, (G2 (P>0.05) ¢ Zhas [ e 5 Bt 45
B HOMERNS S L BORFIA Fragn, 7R Egitv 25 (P0.05) o RIRFEVINS, J7
k28 . R 36, mToBl. 20 F, R2EEN 100%.

(4]

BT Waveflex W E RS IRIE T ARIGTT IEMEIR ARSI 7] DLIRAS R 45 1) 54
G PRIT 25, BENS DR B Rl S AR QT B — @ NG BN B, A RO 4+ 3 2 [ e 15 BUMENA)
BRm R, HIFASSE ) FAH AR B

(ES::35D|
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JEMEIR ARG ;s @A TR JERE TR BIBETAR; Waveflex RGt; <L
BB
Application of hybrid surgery with waveflex semi-rigid internal fixation for
lumbar degenerative diseases
[Abstract]
Objective:To investigate the safety and effectiveness of hybrid surgery with waveflex

semi-rigid internal fixation for lumbar degenerative diseases.
Method:

From december 2019 to may 2021, 31 cases with lumbar degenerative diseases were
treated with hybrid surgery with waveflex semi-rigid internal fixation.There were 16
males and 15 females with a mean age of 64.3 & 9.5years (range 23 - 76 years);body
mass index 22-33 (27.0 + 2.9); 14 cases were dynamically fixed at the head end and
17 cases were dynamically fixed at the tail end; There were 4 cases of dynamically
fixed at L2-3, 10 cases at L3-4, 3 cases at L4-5, and 14 cases at L5-S1.All patients
were followed up for at least 1 year, Before operation and post operation,VAS score
and ODI score were recorded.Imaging indicators such as disc height of non-fusion
segments,ROM of non-fusion segments and adjacent segements were compared.
Result:

The operations of all patients were successfully completed,The VAS score and ODI
score at three days, three months, six months, and the last follow-up showed
significant difference compared with the preoperative ones (P<0.05).At the last
follow-up, there was no statistically significant difference in the dic height of the
non-fusion segments compared to before surgery (P>0.05). The ROM of non-fusion
segments decreased compared to preoperative, but there was no statistical difference
(P>0.05),the ROM of adjacent segements increased compared to preoperative, and
there was no statistical difference also(P>0.05).

Conclusion:

The hybrid surgery with waveflex internal fixation system can achieve good early
clinical efficacy in the treatment of lumbar degenerative diseases, preserve a certain

degree of motion of non-fusion segments, effectively maintain the height of
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non-fusion intervertebral discs, and do not affect adjacent segments.
Key words:
Lumbar degenerative diseases; Fusion surgery; Non-fusion surgery; Hybrid surgery;

Waveflex system; Adjacent segment degeneration

FBEHE IR AR VR0 2 B A A S (R GG, AR H ILARAT MR R 528, AT 51 R AR
MEME) L I DhRE N RE. P IR ST RIS, R 3 — 0 S SUBAME AR 1 I
PRAEMGERE, - EEEAREAME A4 R HOE MR P . AR IS, IR+
5l AR B R VR IR A IR 0 B R R 2 — " AR R [ e Al A R
TR YT BEMEIRAT MR H F IR ANENA YT 7 ik, B2 R G AR F A HHE 3 % g3 /)
ORAESUE, AR BTGB FEIE R, MER B AN DG RN R A, X e
A] fE BRI BUBAR MR AR, SCRRIRGE " IR L R S R R AR ST BURAR
WA EZ N 8%-100%, FEARZAAHR T BOBAL IR AR L0 5.2%-18. 5%

EEXE BRI, BRAAERL G EOR R E TR (hybrid surgery, HS)HARZ
Ao H AT S B AR R [ 8 HoR T2 R e ME 5 AR E R A&
TR e /G IR ARSI [ i RGE Coflex X-Stop MIRIEFARIF
B %, MAMESREE RGN AN . Waveflex & —F A& HES
MR € RS0, BUFRIRL G T 4 50 R0k [ e 5 sh A [ e BRI 3, A5
[l L 4347 SR FH 2% R AT IR T AR I EME IR AR P B 31 481, I PRy AR 18
mr.

1. B 507k
1.1 —f Bk

BB 53 8 2019 4F 12 H-2021 4F 5 H R Be B RHUA R 31 412 W IEHER
AN K Waveflex RGATIRIE T AR EZ TR Hrh B30t 16 ], Lot 15
%, ke 23-76 & (64.3+£9.5 %) ; PRHEFEH 22-33 (27.04+2.9) ; Kimzh&
[ 14 41, Rumshasm e 17 6 haSEE L2-3 1B 4 1, L34 5B 10 4,
L4-5 7Bt 3 %1, L5-S1 T5EL 14 .

IR (1) F2IR AR PEREHE R AR . JEEME IR 2R HHRE B AR Vi A
IARREIR SRR =R PR (2) RAMMRTFIBIT LN, AFARIEME: (3 7
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B AHAT T B SR BRI (4 SR Waveflex RGUTIRBEFAR;

HeBRARHE: (D) BRI EE, FEBY, R, Mg &)
By (2 BEEEMEFARE: (3 MEF RS ERIGE KEH; (D
BT BRI A R
1.2 FARITE

& BRI R B M B AR b, IR, RS R, C
B X LHLEMH T T AREB IR, HRE SR RERX, TR IERHITY
H, ARROIF R BT, RIS, BERSE “NTFIE” AN
TEMESARIRET, ¢ TR x VLBV E IR, TR BT T Bl 2 R . HERR
PN BRI RGN, FRA I, T BRAME R I AL BE LR, R AR IR, 1)
JRITSEMEEIBR S , o AR RLNHERIBR, Bl AN A& KNI HERI & 25, 22%¢
YN Rl (0 ST BONAR SR T AR A S, FH A3 o izt v 15 B N 2 4T 25 1)
ERE ST, FUTITBULIS R, C TR X ZRHLIE LBV ME IR Bl & 28 2 A [
SENLE RAF, e E 5 IFE 245
1. 3 RjG a2

ARG HEE G T EBFE B, RJGHCESIRE 24-72 h, R
PSR 24-48h, HRRRAEA 3d, RIEH 2 Kig 'S EH T HR G & LEY
T RERBR, ARG 3d e A MBS SR N AT AE . R E IR U B AR Ak
.
1. 4 ¥F Fabm

0 AR TR IR (R BE A, R BTG AL PE 23 1% (Visual
Analogue Scale / Score, VAS)VE4r”  RKICIIREREASHE L (Oswestry Dability
Index, ODI), ARJ53MH. 6 41NH. RIKFED VAS. ODI P45

TEFARAT B A S5 A B 52 7 B B0 75 52 o M 1] 550 e P26 00 6 3 o 0 A )
Hi %% % (anterior disc height, ADH), MEMIBRHZE R Z (middle disc height,
MDH) , HEAIBR /G % =i (postefior disc height, PDH) . TCSRAHFT AR JGENAS [
ST 1T BB AR AR BOME V& B8 o BT SR 200 B 20 19 L e o A A SRR D
ER, HCPRIE.

A GTabn: X4 BanE /NG G2 b T HEARZ AU E i Al



&, BhA x G MR A AR AL >5° B A B R SRS i 1) Rl R

RKBEVR A Fischgrund frdEEAEARGITRG e TERRIRAEIR 76 42 B A
HR, HEENAZEN: R REAEIRESEE, S ERE SRR, 5K
LARRRI PG AT RJEADIRA g, (R R AR AR B T IR, H
HARBNZ R, RR T AR B 2. 22 REREIRTCEE, HEEshI
SERGM , T AR BRI P R 24 A R T AR R R 24
1.5 Gttt

K SPSS 20. 0 B AR EAE HEAT i it 0. TFE TR DU E £ AR 2 (x
+5) Fow, FHRABEEAR t #56, P<0. 05 N NZEFEEGHSE L.
2. 451
2. 1 mpRyT 3K

P BE R TR, RGBT 2> 14 ARJE & E S5 AR
B, VAS PRy, ODI f6EUAMI i, ZRASIH ¥R (P<0.05, R 1) ;3 R
JE B RAE 1 B, NPV O IR ER & Er, MR A B R E
KRBEVT, THETTBRIRE RS, A2 100% RIKBEVIRS, J7 20000 28 1.
R3fl. o, Zo6l, MRFN100%. BRNIKEES, 1 HIEERE
B B TR SRR, 2 1 SR R S5 A A A T DU RR R IR , REIR B AT 4%
{8 /R 7 BRI M ORI 24, 3 H R AR TS I B B
2.2 B ERR

RIRBEVTI, A 2 5B ADH. MDH. PDH (1.2940. 28cm, 0.96=+0. 35¢m,
0.66+0. 20cm) , S5ART (4519 1. 38+0. 35cm, 0.99+0. 31cm, 0.66+0.21cm)
TGS i 2 5 (P>0. 05, 3£ 2) 3 ARIKBEVIIN, ShAS[E & 17 BOEREshE (4. 4
+1.7° ) BORHT (5.2£2.3° ) T, (HEGIHEER (P>0.05, £3) ; 3
AS[E E T BAH BT B 17 B (BRAMSIAS I € L5-S1 5B , MEMESIE (4.6
+1.2° ) SARETHER N (4.3+1.6° ) , HESH#ZER (P>0.05, £3)
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# 1 VAS ¥4 & ODI ¥4 & M
Table 1 Prevalance of VAS and ODI score

NG RE3H A6 H RIRBE VT

6 months post—op Final follow-up

Preoperative 3 months post-op
VAS 1153
(x=Es, 7 7.61+0.6 2.5£0. 5% 1.5%0. 5% 1.0%0. 5%
VAS score
ODT ¥¥43
(x=*s, %) 70.0%£2.3 18.5&1. 1* 17.5%1. 3% 17.0%1. 4%
ODI score

e «5ARATMHELEL, P<0.05
Note: *Compared with preoperative P<O0.05

R 2 BHA[E R T BUHE IR R

Table 2 Disc height of non—fusion segment

AH RIRBEVT
Preoperative Final follow—up
] S AT 25 5 2 ADH (x+s, cm)
*EIW?HJ%“E rEs 1.38+40. 35 1.29+0. 28%
Anterior disc height, ADH
ElR] B 2k = 5 MDH (x=+s, em)
*Em%qurfg SEES 0.99+0. 31 0.96+0. 35%
Middle disc height, MDH
EIA] RS 2 0 2 PDH (x+s, cm)
RERIS £ L xS e 0.66+0. 21 0. 660, 20%

Postefior disc height, PDH

e «5ARATHELEL, P>0.05
Note: *Compared with preoperative P>0.05

3 A TREMETEMMESIE )

Table 3 ROM of non—fusion segment and adjacent segement

AR KIKBE
Preoperative Final follow—up
(=11 VA = N ot _ o
W E (n=33, x*£s,° )
FRETERBSE (=33, x 5.242.3 4441, 7%
ROM of non—fusion segment
A EBOEE (n=17, x*s,° )
REHEIEBNL =17, xts 4.3%+1.6 4.6+ 1. 2%

ROM of adjacent segement

e «5ARATALEL, P>0.05
Note: *Compared with preoperative P>0. 05
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#RGHEE (B 1D -

| AFm,

B 1. BEBM, 625, Bl “EMEE AR, BHERBUE" , ARG ENEHEE G M IRE
R+ AERL A N [ AR, ST T B 3-5 SR MEI A& 7 %6, L2-3 RIBADIRE, K FH Waveflex
PRVERRE E . RATI AR, 1 2-3 FTBMENNS B BN 3.7 B, JCAHARAIME 1-2 A A v
BER 3.3 s KRBV, SRk e 2-3 MEMTE SN 1.7 B, I 1-2 MRS SN
5.0 BF. ARG L2-3 HE A1 & FE 43 %4 ADHIL. 34cm. MDHI. 68cm. PDHO. 88cm, AJ5 L2-3 #E[H]
Bt i BE 43 519 ADHI. 21cm. MDHI. 59cm. PDHO. 71cm.

3. 178

ASD J2& Anderson"'F 1956 4 1 IR IE (K175 B R & AR S5 40T 15 B (1B AT 1
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i b, H U R GO ek AR BRI R, — 7 RSN T RN
FRE WSS, S—Jr & B H g 2, SR T PRI B IR A8 R .
BExS bR A, 25a Rla 5 AR S BRI BTRFE TR RIS T AR o R RN,
FETHE T BCR RS BOR, AHARIT BCR AR S BRI B — AN I I 22 b
X, e Fn] DABEARAHAE T BTG sh B, R i R A

PEREE MR A1 E R HEOR R RE, ARRb & [ 2 HoR KA T K2
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P H BTARAE I PRI R VR A TR = gt & 715 B B 7 RN 2 b 2R A% [ [
SEEEE, HALL Coflex NAHAN 2. M/ ™ SEAe DU BB AR AT 50
BNALTBCRH RS TR, EARARTTBRAEA Coflex, SREVIUESE Coflex BA
B RS E M, FFOR B Z T BG4 e B D e A HL A AR A B BRI
A, Y T AR BORAR KA G R . T THE D ARET /s ST E R E,
RN BN ASHE 5 ARBRET 5 8 FURAT 15T R ALK, BRI 12K IR -
Herren C"%53#id DTO (dynesys transition optima) 3% &, ¥Ek#E5 Dynesys
(> TURRER:, ABIRHEFAR . PHEE S R 5 shASI8ET, et
RS B Sk B R i, R R LTI R T R, RENS R B A Rl S AR AR AT Y
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Waveflex RAIRITEMRL S ARG WIETTEIBE 1 #lFHCRE )
T B RE BE

BB, LA A S AT 1 BUEAS (adiacent segment disease, ASD) I
A AR TR 5 B SRR /SRS R A SR AT M, SR — ) S
BRI R IR, k2 4RI BB . RSV R, AT ik
FARIFT AT WavefTex 3 HIHE B & 1477 HEHE L & AR J5 A BGEAS 161,
JEGE A ISR AT ST, T AR R £ R 5 AT 5 BGE AR B TR ST 7
%, TR AR A HOR BT, I RIS T 7 A 2 A 5 A0S B A SRt
i B

SR MR AR, ANEWEGEAS: RRIMEEE: Wavellex R4

TEEME Rl 5 R 5 AT 1 BB AR 2 Fi A Al 5 A 5 7 Rl 19 B Skt A/ B8 oy
RAEMMEIRIFHRAR . T AFRSRRAT MR, AR A 75 H A L I A
Ry 3 “RAABREE ASD” A “OEIREE ASD” (1) o “HEARZE ASD” TEEF| g
FEARERETARTI, HEFAMEMETRTE, Hird k. E5 MR
Wavef lex NIl i & ¥6 97 BEMERL & A5 4RI BORAE 14, BRIl E AR, R
SR/

I PR Bk

BEY, 51 %, TR R L4-5 AR tHoAE PR R i, A7 IEHE
J5 BRI B E AR (L4-5) , ARJEWKEI R . 2 4570 B 75 R O H B
FER AR B AT, T LAMRSHIEYT , (HAEIRIEHINE, 2B NBear, [Aa: gy
ATEE BN 10 Ko LRI R THRESRRIS . MESHID R PE 1, A 2% 1) v 20 B 2
SZRR, RUT B R 1%, UMLK 27155, XU BB G = S B, XUk
WA AR IOV, RIS IEH 51, BRSO ARSI, EIRAERA T, 5 X
WAEE, NS LN s /IR . el sk a. fH M WBC 7. 17x10°/L, GR
5.39%10°/L, CRPO.88mg/L, ESRSmm/h. §AEk#: (W TFED
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HRIBAT, LRI AN waveflex FEME, 13-4 [HENIVER E, F7SI80E 5B
WE (WTFED , Kik%E.

F i

A B: BHIEARFTEAMES) UL X 2k, L34 MEEVEZNEELY 156 & C. D: #MEARJG 6 HBHES) /)
fr X 2k, L3-4 MERNEBIEL 3

BFEARE 6 DMHEEYS, [HHEBATIRIE K, YR VAS ¥F4r 1-2 73, ODI 4§
K 8%, AT RGH R . (FE R WA IR ERT R TR AR BOR AR,
it — L BE VI .
g

ASD JE7E 1956 4 Anderson (2] 7EA A Al G A5 BT B HUBAT PEH i
) I, BEAE A I E ae i) R, IEAMERR & AR BRI iR, Rl
B ARG P R B AR BOR AR 51 S 1R N DT - [ A Ahid 22 AT 7T A X
ASD IR AL fes B DR 3R HEAT T 4R, B2 52 BR T ASD M2 Wibr e A 4t —
ASDeg A1 ASDis ME&x HVRVE, LA BEAT AT 78 K020y [l i Ak 572 1 ok = v 45 R IE
Y&, ASD IR A ML FE 0 R 3R JE A B o I AR, BN IR Z IR AR ML,
BAFEHOBAR . FEREGHEAR, DUEAR BB ERHE R, (2 ASD [ i Bt R 45



Bk (2, 3 o —J5TH, WA 208 G 25 R IR A O IR B A A R}
MR 53— 5 TH, EFXPREAIRE ASD, HF AR BARAIE, 275 B SR,
BAEAIRE AR R T AT LG LR LR
1 B R R EFAR

REFE “RERYE” ASD I FARITRAMRE, & WS ERBETA, ME
JIATHES DI BRBEAT I8, 0 8 S5 P [ s B P [ e, W i 45 B8 /5 /M ik 25
TR W WA J5 e EAHEME AL & ( posterior lumbar interbody fusion,
PLIF ). [EEHE S 4MUEL & ( posterolateral fusion, PLF). ZHE[AIFL )5 i MEEHE
HEAAB]fili & (transforaminal posterior lumbar interbody fusion, TLIF). &
JRE#EE (cortical bone trajectory, CBT) HEAT A E A [4] .
1.1 PLIF. PLF FR

XFF “OEIRTE” ASD (IR, PLIF % PLF W Rl & RCR Y1, IR LN
2o AT LAYIBRME A E . BATHERIBS SMUR &, AR 2 VIBR G 4 IR
ARPIMER . ST BB S A, AR S T A B, T A R 4y
W [5-71 o {HR X FE S0 B F ARUEAT ASD BB AALE — 2 A,
SARNFEIAT R AR B UREE A€, HiL, WENEK, BT
ARIAIEIE R A . WA FERH, FOVEKNEE . AT B G 5 &
H G RIER SO BOR — i, A RRTE — B2 Rk JUH BB G E MG
BRI, FAH AR BRI R 2 N, BN XA B AR R A EOR,
HE TR 25 A By O APAE — i FEE AR AR, DMk, XU fR 3 4k 4 2 A ASD (1 XUt AH X
WK I8y 91 .
1.2 TLIF FR

TLIF FARIE I 5 # 5% 1 ) VLRI BN, DIBR 5615 SR 4 P9 A K36 43 B
LI, GMEIRFLIE BB MRS . TLIF HoR TR S T AR S BCh
R, HTHE—RFRIBW LBIMERALIX IR, ZAXGEEIF . PLIF R J5E
T IR AL S T SRR S A1 AT BEORG %, A b AR A BT IR R S , AT AE
IRIEREE R o (HRZ AR T B8 — M, TR T M e B R R, R
ANIE A TARIE T Brh JRBMER B . b R 2B AE R 58 HE (1 |83 [10-13]

H ATt A 28 S0 TLIF I IMESRACERIEME ASD, 224k, ATHESS
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LA PR PAR ST BE /)N, SR RO BT, S ASD BMEHR4E T — Rk . B
TLIF AHXS TP TLIF M5, fe— @R AR ASD A AER MRS (14, 15] o {HiZd
AR ELE AR BRI TT TR K5 4 2, TR TR, X
HMRHEE A I B SR A B

1.3 CBT WREEHEA

2009 4F, Santoni & [16] #&H CBT MRET [ E A, FEFRI4L “ )7 FE
ETHRGLAFIRET (R 28 i A 5 AR P BE L #E 5 ARAMBERIME AR S EBE = 2 57 5 B 4544,
HI e el 58, HAESSWIARIES D, X RT5R . WA RIUMERAC. 1%L
ARATEEIHFEA W E, A0 IIREHT ZRE . BARMG/AN T7 280
DIRIHE o 10— Se A B R A B IR B3, CBT B MR T 15 Gkt S AR
IRET AR A E A (17, 18] .

B2 5B U RAET BN I A TE — S AU, 7E A ME S ARBRAT (At 5k
BN R IRET, A RTREE UM S B AT B R, SEUNE R IRET
FENTT A Y, Mo, FEeARm K (19, 200 .

2. A EFAR

FRLALR T R B 5 B TS0 AT HERR T 2/ D) B 80 AT E T BN BB U
JEFR BEFINN, FWOAELE ASD PR, AL AT RERENL 1A B MR IR
H, AT EBAT RVE BRI E RS TR . BEFEREOR, — AT FA
JRUIG: A o 488 7 o

Bt R B AR AT A, DA SR /N R B IR A5 B HE IR I AT R0 4 A 4B E=
AESRITH AR . DUEHNBCN AR EEMAIE AR, Bl Qo a R M AR
RVERIBIEIAR, QiMERIFLEEHR . SUIRCEEEAE A BRI AR S . F-AE S UE
M IR AT B T IEME IR 5 5% HOIE , 38 BLAE R 05 A 3800 0340 i AR B e A
55, BN H ATET R A R AR B TR T Rz — o T A B N IRUE A 7 R
BHESS LA, AT LR IEH G B s M, A e e s m i N, R i
(b, XEEARGERE BRARRAIER [21] o BEFRITEE R, XFhpat
IR A, 0T N R AR B (8] B AT IRE IR R A 2, 5 T T etk
BE A E [22] .
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2% AR AME A ] i & (lateral lumbar interbodyfusion, LLIF) ik$%fiEAE
77 BRI BR NS, G55 /N ELMER) il & S50 B TARR, BEMARS B2 W3R, RJGRE
e, HWHABAKMRT. RS, [HEMEE R DL E RO RARAE
PRV R, ARG IR B E G 2, AR A IS MUAE R & AR (XLIF) .
2R N BB AE (A TR A AR COLTRD o B R N S B ME A A D il A5 R (CLTF)
ML, FHICACERAEAME ASD, W] LUBESF IR PLIF S FARMIRIX K, ARAHER#YI,
ARJ5G ST 0 B B0, WIEME ASD T ARIGITIRMAE T 7 4 —Fhskng [25.
26] .

LLIF AR B S R T 732 (0 JE 5 AR sk A A B A P 550 1 FE K JULAR AL
AR AT TS . ZEARWATTE — BB ROAE, Blan: FERWLA 25 5 vl 3
JEMETE T B ARG A A B 55 I LY B i e B 11 4
P S84 VA T v R R () L e PR B8 TR 4280 R ROV 0T R A A 7™ 2 v
EMEE, AT DU E ARG, EmFARMSR [27-29] .

4. EREHAR
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B JEAE T AR T BP0 20305 B0 P ] B 4 e FL AR e, B T R B sl BR 117 1
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WP — B MR, AT AR BA BT AR AT B S AEAE ™ HE 1
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HEJS Bk oM 5 IR BN BT E AR
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MR I FERT J5 AR S (FTJE 10 BE, S5 5 BE) el b AR 4R 15 Bz 3l s
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LR TN RAT A, FEARAMENR] IR E AN R IRVE R M A A2 [33-35] » A&
BB HATRE VTN H, SRA R AR AR 2, (R 312 15 BE s DR 15T 28O I8 2%
PSR BORAR, M Fadt— DR

ZR PR, H A EEAE ASD (FALBES AT 2 Fh, TORIME 1L 7 7 2581
LZINE, ORFEEN—BRGL. FERE. ASD FIZRA BHIMT R LARHE FrEK
AR EIWR M I, HATAR S = LW I8 IE B2 22 508, JCHE R
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[ Abstract]

Non-fusion technology for lumbar degenerative disease is one of the hotspots in current spinal

surgery research. The advantage is that it can maintain the stability of the lumbar spine and retain a certain degree

of lumbar spine movement.

Commonly used non-fusion technologies include artificial intervertebral disc

replacement, pedicle screw systems, interspinous fixation systems, and artificial facet arthroplasty replacement

systems. This article will introduce the recent development of the above four types of technologies.
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Analysis of 5 cases of Waveflex semi-rigid internal fixation in treatment of thoracolumbar fracture
Meng Hai, Lin Jisheng, Yu Lingjia, Li Xiang, Yang Yong
Department of Orthopaedics, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China
Corresponding author; Yang Yong, Email . yangyong@ ccmu. edu. cn

[ Abstract)

provide new diagnosis and treatment methods. Methods

Objective To investigate various clinical treatment measures for thoracolumbar fractures and
The case dala of 5 patients(3 males, 2 females, and the
age ranged {rom 39 to 59 years with an average of 51 years) with thoracolumbar fractures were treated with Wavellex
semi-rigid internal fixation system from May 2020 to December 2021 were retrospectively analyzed, imaging indexes
and clinical effects were followed up, and analyzed and summarized in combination with relevant literatures. Results
The operations of all 5 patients were successfully completed, and the follow-up period was 6 months. At the last
follow-up, the internal fixation position was good, the height of the injured vertebra was maintained satisfactorily, and

the clinical effect was satisfactory. Conclusion Waveflex semi-rigid internal fixation system combines the advantages

of fusion and non-fusion, providing a new idea for the treatment of thoracolumbar fractures, but its long-term effect

still needs further follow- up.

[ Key words] Thoracic vertebrae;  Lumbar vertebrae;
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IntraSpine interlaminar dynamic stabilization device combined with
lamina fenestration discectomy in the treatment of
single—level lumbar disc herniation

FAN Zihan®, FENG Shitong”, LI Xiang, LIN Jisheng, FEI Qi", YANG Yong’
(Department of Orthopaedics, Beijing Friendship Hospital, Capital Medical University, Beijing 100050, China)

[Abstract]  Objective: To evaluate the preliminary clinical efficacy of IntraSpine interlaminar dynamic stabilization device
combined with lamina fenestration discectomy for single—level lumbar disc herniation. Methods: A retrospective analysis was
performed in 36 patients treated by lamina fenestration discectomy and implanting the Intraspine from August 2017 to January
2020. All the patients underwent unilateral neural decompression. Operation lumbar segments were 1.2/3 (2 patients), 1.4/5 (13
patients), and L5/S1 (21 patients). Oswestry disability index (ODI), lumbar and leg visual analogue scale (VAS) scores,
radiographic evaluation including the sagittal diameter of the lumbar spinal canal, bilateral foraminal height and width, ratio of
anterior intervetebral disc height to anterior edge height of upper vertebra, ratio of posterior intervetebral disc height to
posterior edge height of upper vertebra, and range of motion (ROM) were recorded before surgery, at 3—month, 6—months, and
final follow—up. Results: The mean duration of follow—up was (18.4£9.0) months (range, 6—35 months) in 36 patients. The ODI
score, lumbar and leg VAS scores and most of the radiographic measurements were significantly improved at 3—month, 6—
month, and final follow—up (P<0.05). The ratio of posterior intervetebral disc height to posterior edge height of upper vertebra
and bilateral foraminal height at the final follow—up were significantly lower than those at 3 months after surgery (P<0.05). The
sagittal diameter of the lumbar spinal canal and the foraminal width (left and right) slightly decreased at the final follow—up as
compared with those at 3 months after surgery, but the difference was not significant (P>0.05). There were 2 patients with poor
postoperative placement of IntraSpine implantation. One of them underwent revision surgery due to postoperative exacerbation
of lower limb symptoms. Conclusions: The preliminary outcomes of IntraSpine interlaminar dynamic stabilization device
combined with lamina fenestration discectomy is promising in treating single—level lumbar disc herniation. The device can also
be well applied in L5/S1 level.

[Key words]  IntraSpine; Single—level Lumbar Disc Herniation; Lamina Fenestration Discectomy
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Abstract

Posterior lumbar interbody fusion is an open surgical technique that has been widely used for the
treatment of degenerative lumbar disease. However, traditional lumbar spinal fusion, especially
long-segment fusion surgery, is associated with several complications. The IntraSPINE (Cousin
Biotech, Wervicg-Sud, France) is a new device for non-fusion lumbar spine surgery that is used as
an alternative for the treatment of degenerative lumbar disease. Although the designer of the
IntraSPINE proposed indications for its use, including combination of the device with lumbar
spinal fusion for the treatment of degenerative lumbar disease, use of the IntraSPINE has not
been reported in the clinical literature. In the present case, we boldly combined the IntraSPINE
device and posterior lumbar interbody fusion for the treatment of skipped-level lumbar disc
herniation to explore the indications of the IntraSPINE and report its clinical outcomes.
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Introduction

Posterior lumbar interbody fusion (PLIF)
has been widely used for the treatment of
various degenerative lumbar  diseases
because of its biomechanical stability and
high rates of successful fusion." However,
complications after lumbar spinal fusion,

including lumbar motor dysfunction,
lumbar stiffness, and intractable low back
pain, have been recently reported.

Notably, adjacent segment disease (ASD) is
considered one of the most serious long-term
complications of spinal arthrodesis.® Clinical
research has shown that the incidence of
ASD ranges from 3.9% to 41.0%% using
only radiographic criteria, however, the inci-
dence ranges from 8% to 100%.>°

Skipped-level disc degeneration (SLDD)
is the unique occurrence of lumbar disc
degeneration with healthy/normal discs
between degenerated discs on magnetic res-
onance imaging (MRI).” The underreport-
ing of SLDD in the literature throughout
the years indirectly suggests that this pat-
tern of disc degeneration is less symptomat-
ic than contiguous multilevel disc
degeneration.® The surgical techniques
used for contiguous multilevel disc degener-
ation may not be suitable for SLDD.

Considering the potential complications
after lumbar spinal fusion, non-fusion
lumbar spine surgery is becoming a research
hotspot. Tachibana et al.” proposed that
non-fusion devices that provide dynamic
stabilization might offer new solutions for
prevention of ASD. Different kinds of non-
fusion devices for dynamic stabilization,
including Wallis, Isobar, Coflex, and
X-Stop, have been reported.'® However,
all of these are interspinous devices rather
than interlaminar devices.

The IntraSPINE (Cousin Biotech,
Wervicq-Sud, France) is a new interlaminar
dynamic stabilization device that was
designed by Giancarlo Guizzardi and first
used in the clinical setting in 2007. The core

material of the IntraSPINE is flexible med-
ical silica gel, and the surface material is
polyester fiber, which can enlarge the
foramina, relieve the pressure on facets
and discs, and stabilize the spine without
sacrificing its natural motion (Figure 1).
In his report, Guizzardi'' stated that the
indications for use of the IntraSPINE
were low back pain caused by disc degener-
ation, lumbar instability, young patients
after lumbar discectomy, and chronic low
back pain caused by zygapophyseal joint
syndromes, among others. Although the
indications for the IntraSPINE were pro-
posed by the designer, some of them (e.g.,
back pain caused by disc degeneration and
combination of the device with lumbar
spinal fusion) have not been reported in
the clinical literature.

In the present case report, we describe a
patient with lumbar SLDD who underwent
treatment with a combination of the
IntraSPINE device and PLIF. This case
report may help in exploring new indica-
tions for IntraSPINE that have been infre-
quently discussed in the literature.

Case presentation

A 64-year-old woman presented with a
10-year history of lumbago. Her symptoms
had worsened during the most recent
6 months, with radiating pain in the front
aspect of both thighs and posterolateral
aspect of both shanks. She also exhibited
intermittent neurogenic claudication while
walking within 100 m. Preoperative physi-
cal examination demonstrated normal
results of the bilateral femoral nerve stretch
test and bilateral straight leg raise test. The
patient also had hypesthesia, which was
mainly distributed in the front aspect of
both thighs, posterolateral aspect of both

shanks, and both soles. Her bilateral
muscle strength and sensation were
normal, as were her bilateral patellar

reflexes and Achilles tendon reflexes.
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Figure I. (a) Dorsal surface of IntraSPINE. (b) Ventral surface of IntraSPINE. (c, d) Placement location of
IntraSPINE in the spine model. (e) Intraoperative image. The arrow indicates the location of the IntraSPINE.

Figure 2. Preoperative X-ray examination. (a—d) Preoperative dynamic X-ray examination indicated
instability of the L4-5 vertebral body. The range of motion at the L2-3 level was 14.2° (15.1°—0.9° = 14.2°).
(e) The posterior disc height at the L2-3 level was 6.3 mm.

Dynamic X-ray imaging of the lumbar
spine confirmed instability of the L4-5 disc
space, and the posterior disc height (PDH)
at the L2-3 level was 6.3 mm. The range of
motion at the L2-3 level was 14.2°, showing
instability (>11°) in the L2-3 motion seg-
ment (Figure 2). T2- and T1-weighted sagit-
tal MRI of the lumbar region showed
lumbar canal stenosis at the L2-3, L4-5,
and L5-S1 levels. T2-weighted axial images
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showed marked stenosis at the L2-3, L.4-5,
and L5-S1 levels (Figure 3). The patient was
finally diagnosed with lumbar disc hernia-
tion (L2-3, L4-5, and L5-SI), lumbar
spinal stenosis, and lumbar spondylolisthe-
sis (L4-5).

Preoperative L3 nerve root blockade was
performed to confirm whether the L[2-3
level was the responsible segment. The radi-
ating pain in the front aspect of both thighs
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Figure 3. Preoperative magnetic resonance imaging (MRI). (a, b) T2- and TI-weighted sagittal MRI of the
lumbar region showed lumbar canal stenosis at the L2-3, L4-5, and L5-SI levels. (c—f) T2-weighted axial
images showed marked stenosis at the L2-3, L4-5, and L5-S| levels. The width of the L3—4 lumbar canal
was acceptable. (a): Tl-weighted MRI. (b) T2-weighted MRI. (c) L2-3 level. (d) L3—4 level. (e) L4-5 level.

(f) L5-SI level.

was relieved after the L3 nerve root block-
ade; 1.e., the L2-3 level was verified as the
responsible segment requiring treatment.

After obtaining an accurate diagnosis,
the patient underwent PLIF with decom-
pression at the L4-5 and L5-S1 segments,
internal fixation with a pedicle screw
system, and fusion with a bone graft. To
ensure a satisfying outcome of decompres-
sion, we destructed the lamina and facet
joint, which necessitated destruction of the
posterior column integrity at the L5-S1
level. Thus, we performed fixation and
fusion at the L5-S1 level. At the L2-3 seg-
ment, we implanted the IntraSPINE device
without decompression.

Preoperatively, the visual analog scale
(VAS) score for lower back pain was 7
points and that for both lower limbs was
8 points. Postoperatively, the VAS score
for lower back pain was 3 points and that
for both lower limbs was 2 points. The
patient was encouraged to exercise her
lower back muscles on the bed after the
drainage tube was removed 2 days postop-
eratively. When her muscle strength had

recovered, the patient was requested to
stand and walk with the help of a brace 5
days postoperatively. Three months after
the operation, the patient’s back pain, radi-
ating pain of both lower limbs, and neuro-
genic  claudication  symptoms  had
completely disappeared. The hypesthesia
of the front aspect of both thighs, postero-
lateral aspect of both shanks, and both
soles was also relieved to some degree.
Postoperative X-ray and computed
tomography examinations revealed that
the pedicle screw system used for internal
fixation was in the pedicle area and that
the location of the IntraSPINE device was
suitable. As shown in Figure 4(e), the ante-
rior part of the IntraSPINE was attached to
the ligamentum flavum, which effectively
enlarged the interlaminar space. The PDH
at the L2-3 level was 7.1 mm (Figure 4).
Fourteen months after the operation,
follow-up X-ray examination showed that
the location of the IntraSPINE in the L2-
3 segment had not moved and that the PDH
at the L2-3 level was 7.0 mm. The range of
motion at the L2-3 level was 7.1°, which
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Figure 4. Postoperative (a—c) X-ray and (d—h) computed tomography (CT) examinations revealed that the
pedicle screw system used for internal fixation was in the pedicle area, that the location of the IntraSPINE
was suitable, and the posterior disc height at the L2-3 level was 7.1 mm. The red arrow indicates the
location of the IntraSPINE. (a) Frontal X-ray views. (b). Lateral X-ray views. (c) The posterior disc height at
the L2-3 level was 7.1 mm. (d) Sagittal CT. (e) Axial CT at the L2-3 level showed that the location of the
IntraSPINE was suitable. (f) L4 vertebral body. (g) L5 vertebral body. (h) SI vertebral body.

indicated instability (>11°) before the oper-
ation. MRI showed disc degeneration at the
L2-3 level without obvious aggravation
(Figure 5).

Discussion

The unique occurrence of noncontiguous
disc degeneration or SLDD of the lumbar
spine, which is characterized by healthy/
normal discs between degenerated discs on
MRI, has been previously described.” The
reported prevalence of SLDD is 8.1% and
20.0% 1in the overall population and among
individuals with multilevel disc

81

degeneration,  respectively.'?  Certainly,
PLIF is the optimal solution for the treat-
ment of SLDD.

However, complications of PLIF have
been reported, such as massive trauma, exces-
sive bleeding, and extensive posterior column
destruction of the spine.”> Fan et al.'
reported that PLIF requires a much higher
load to maintain lumbar stability than do
non-fusion techniques, thus increasing the
incidence of ASD. Cheh et al.'® considered
that the length of fusion is a significant risk
factor for the development of ASD, and the
risk of fusion up to the L1-3 level was higher
than that at L4 and L5 in their 5-year
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Figure 5. (a—) Follow-up X-ray examination 14 months after the operation showed that the location of
the IntraSPINE at the L2—-3 segment had not moved, and magnetic resonance imaging showed disc degen-
eration at the L2-3 level without obvious aggravation. (a) Lateral X-ray views. The posterior disc height at
the L2-3 level was 7.0 mm. (b, c) The range of motion at the L2-3 level was 7.1° (9.0°—1.9° =7.1°). (d) T2-
weighted sagittal images. (e) T2-weighted axial images at the L2-3 level.

follow-up study. Moreover, long-segment
fusion also increases the risk of more severe
trauma, more bleeding, more extensive pos-
terior column destruction of the spine, and
complications related to instrumentation.'®
Zheng et al.!” indicated that the number of
levels fused seemed to be the most significant
factor predicting the hospital stay, operative
time, intraoperative blood loss, and require-
ment for transfusion.

Interspinous spacers are typically repre-
sentative of non-fusion techniques and
include the Wallis, Coflex, X-Stop, and
other similar devices.'®'® These are used
as alternatives to PLIF in treating degener-
ative lumbar spinal disease.!® Interspinous
spacers unload the facet joints, enlarge the
interspinous space, and reduce the intradis-
cal pressure in extension by distracting the
spinous processes.”’ However, complica-
tions of interspinous spacers have been
described, including incorrect positioning,
intraoperative spinous process fracture, spi-
nous process fatigue fracture, supraspinous
ligament rupture, and difficult implantation
at the L5-S1 level.*"*

In contrast to interspinous spacers, the
IntraSPINE is a new kind of interlaminar
device®® that can significantly improve the
functional status in patients with chronic
low back pain.** The compression ratio of

the anterior and posterior parts of the
IntraSPINE 1is different; i.e., the anterior
part is full of medical silica gel, while the
posterior part is hollow inside. Enlargement
of the laminar space is mainly facilitated by
the anterior part of the IntraSPINE, which
is closer to the ligamentum flavum. The
posterior part of the IntraSPINE mainly
affects dynamic stability and is located in
the interspinous space. A small-sample
study showed that the IntraSPINE was
able to reduce the workload on adjacent
levels compared  with interspinous
spacers.”” Sixty-seven patients were treated
with the IntraSPINE in a 3-year follow-up
study performed by Darwono,’® and the
result indicated that the IntraSPINE was
close to the axis of instantaneous rotation
of the spinal motion segment; that is, the
IntraSPINE seemed to stabilize the segmen-
tal instability, maintain the sagittal balance,
and restore the physiologic movement of
the spinal motion segment. Moreover, the
results of using the IntraSPINE for treat-
ment of degenerative disc disease at the
L5-S1 segment were encouraging in a
study by Caspar et al.>’ Guizzardi and
Morichi®® verified the efficacy of the
IntraSPINE in stopping or reversing the
progressive cascade associated with disc
degeneration. Another study corroborated
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that the IntraSPINE was an excellent alter-
native treatment for patients with chronic
low back pain due to Baastrup’s disease.”
According to the designer’s original inten-
tions, the combination of the IntraSPINE
and lumbar spinal fusion is feasible for the
treatment of degenerative lumbar disease."'
However, this has not been supported by
related clinical reports.

In our case, protrusion of the interverte-
bral discs was found at the L2-3, L4-5, and
L5-S1 levels. However, the width of the
lumbar vertebral canal at the L3-4 level
was acceptable; that is, decompression of
the L3-4 segment was unnecessary. If we
had performed lumbar spinal fusion of the
L2-S1 segments, the patient would have
undergone massive trauma, excessive bleed-
ing, and extensive posterior column
destruction of the spine. The risk of ASD
would also have been increased. We consid-
ered the topping-off technique as another
alternative procedure that has been shown
to be conducive to alleviating ASD.*
However, the patient’s lumbar activity
would have been limited if pedicle screws
had been inserted bilaterally at L3-S1 for
internal fixation, and this might have seri-
ously affected her quality of life and
increased the economic cost of surgery.
Additionally, as previously described, L3—
S1 fusion might have increased the risk of
ASD and postoperative complications,
potentially necessitating a second surgery.

By the 14-month postoperative follow-
up, the patient’s back pain and neurogenic
claudication symptoms had wholly disap-
peared, and the hypesthesia of both lower
limbs had become relieved to some degree.
The location of the IntraSPINE at the L2-3
segment did not move, the PDH at the L2-3
level recovered, and the local vertebral
instability at the L2-3 level was resolved
based on the postoperative and follow-up
imaging examinations. That is, the results
of our attempt are encouraging. However,
these results should be confirmed by studies
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with larger cohorts and more extended
postoperative follow-up periods.

Limitations

This case report describes an attempt to
verify the feasibility of the combination of
the IntraSPINE and PLIF technique in
treating SLDD. Although the outcome of
this case is encouraging, a randomized con-
trolled trial is necessary.

Conclusion

The IntraSPINE combined with PLIF can
be a feasible procedure for the treatment of
SLDD. Combination with lumbar spinal
fusion may be one indication for the
IntraSPINE. The IntraSPINE device can
maintain the stability of the lumbar spine
and preserve the motion of the spine to pre-
vent the occurrence of ASD with minimal
trauma and bleeding.
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