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Abstract

Lumbar disc herniation (LDH) is a common degenerative spinal disease that leads to low back pain
and lower limb radiation pain, which seriously affects the quality of life of patients. For those who
are ineffective in conservative treatment, surgical intervention is still the main treatment. Tradi-
tional posterior interbody fusion is effective in relieving pain and improving function, but at the
expense of segmental mobility, it may change the normal mechanical conduction mode of the spine
and increase the risk of adjacent segment degeneration (ASD). Minimally invasive decompression
techniques such as lumbar discectomy under microscope have achieved good short-term results
through sufficient nerve decompression, but the improvement of intervertebral space height and
segmental stability is limited. In this context, the dynamic stabilization device between spinous pro-
cesses, represented by Wallis system, has gradually attracted attention. By inserting interspinous
spacer and fixing it with tension band, the device can limit abnormal movement while retaining part
of the physiological activity of the surgical segment, aiming at achieving a balance between decom-
pression and stability. In recent years, the research on biomechanical characteristics, clinical effi-
cacy and imaging changes of Wallis dynamic stabilization system has gradually increased. In this
paper, by searching PubMed and CNKI databases, the research on the treatment of lumbar disc her-
niation with Wallis dynamic stabilization system in recent years was systematically sorted out, fo-
cusing on its structural design, biomechanical basis, clinical efficacy, imaging changes, influence of
adjacent segments and complications, and compared with traditional fusion and lumbar disc resec-
tion under microscope. The existing research shows that Wallis system is generally equivalent to
traditional fusion and minimally invasive decompression in terms of pain relief and function im-
provement, and has certain advantages in preserving the mobility of surgical segments, maintaining
the height of intervertebral space and improving the stress distribution of segments, which may
have potential value in delaying the degeneration of adjacent segments. However, there are still
some disputes about its long-term efficacy, the protective effect of adjacent segments and the choice
of indications. To sum up, Wallis dynamic stabilization system, as a “non-fusion” treatment strategy
between simple decompression and fusion, provides a treatment option for some patients with lum-
bar disc herniation with both curative effect and functional preservation. More high-quality, multi-
center and long-term follow-up studies are needed in the future to further clarify its clinical location
and indications.
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1. 5|

FEEAFE (7] 28 5% HYJEE (lumbar disc herniation, LDH) & S350 T HESR . B0 2 NSO B 5iE 3 e 1)
B WEAERATHROR Z —, HORHLE] SHER AR AR . AR 4EIAnE . BEA% I8t R o0 45 4 52 1 2 D) A
FK[1][2]. WFFCEAR, AERZ) 4 42N (AR T ) 5.59%) 777845 SR 0 B ME 1R 28 AR, R 1) gk [ 4 2%
HOE B 22290 6% [3], 7™ HE MR A A 0 T B O I O S AL A B U . TR AR BUC B
MG ThREBAR I B3, BT BURAY . VBN a7 KD RGBSR SR T R E ik T R (2] [4]: %
P H B A A 28 O — O BV H B B IR, 60%~80% ) i 2t 12 ARSI TS AR SF IR TR
WK, ARZHBETRBEKIINEDS], M, Mo B ERERTRT LG, "HEZFART LR
B4 38 I 2 I ORE IR [6]

A G0 )i 5 HE 18] R 7 A ek ] 5 0 28 1 B LAV B S v 300 A R VR T TEME IR AT PR I« bmit”
AR[7]. KEIGARTFFIFSL, A RIS SGEThRET7 A W D17 0BG 82 5 PR M (ot 4l
LUK HIEZ . AR5 REER FKEE) (8], Hr, HLGuRld AR UMY Badsh BN, o8 7
IEF 0 ) 545 A, 5 BN ) 1a) 815 B AR vh, AT Insek <0 T 15 B 1R 4% (adjacent segment disease, ASD)
(R AE[9] [10]. 4RI BB AR & FRIEMERL & A G BlG 7 BUHAR 1032 3 15 BOR AR IR AT M B s, FLAE
AR ERRIUNMEE A . W BT RO T AR R, IR B0 DU (o B 47 55 08 1 2L
FEIR[11].

I F ARG, A A R 25 U0 B AR S B8 e AR AR AE IR PR A 2 2 B - %R
ST F3 A N B8 S IR FE A AR, T8 TR B AR R 28 T RSN B2 7 T 7 2 VI [12], FARBARFI B & (1
W F ARG EIEUERI 22 4. B TIEMERI B VIR AR BG FARDIO/N, HilsED . REKER
[ EREEAR A, SR, B TR EEAERANLGDY Ryl , XPMER PR S KR . T B e MR KR AR AR
BERITTRE A PR, B B ARG AT RE H U AN & B 18 R B = [13] .

TE RIRESRT, ARG BRSO A MR E R SR T I . 1986 4F Sénégas [14]4 H Ik
TSR E Wallis 208 FE R0, HAZ O B 02 7 BRI 55 32 3 16 [R5 OR B 17 B o0 A BE 30
FE, AT E IR 5 A8 2 (i BUAS T4 . B b, 1% R 40 nl ik Kk 2 A D) L s B 980 /N 934 s IR AR AL
BRI oA, AR ARG AR AR G KORE & ASD IR A R . RAEH IR IT o H B L A4t 17—
SCRE[15], MHGT Wallis s Fe 08 R G MK G IRTT L. A5 5 0% S AT 15 Be ORI E R, 5 RATIAEAE
il

R, ACERWFLIE b3 Oelk, WERBHLE. FARER. EW iR, WK SRR &
HIREEZ A, X Wallis 2255808 7 GuE NEAE (R 35 98 HREVR 7 WP I /E L HEAT AT VPR, IS5 Siit
EAR BN EAR AT OB, NI R A 2k £ S AR 777 M 45 5%
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2. BEHEERHENREFBREMSEEFITEHR
2.1. FEMEEESREAERYIR THLH

EHER AL ROIR A — AN 2 RS SRS IR, SR, DU R . 184% 5 B e 2O
S N5 YA IR [16]-[18] 0 HE ] 118 A2 F IR DA BERL S5 K B S B AR R AT HEM R BOE IR, B
B e, BlAZ T 2 2T YRR 1) J s AMIU SR L T30 e 20 MR A, 51 6 R 2 A i PR AE AR [19] o
BRAUE B4, 38 AHE R SRR JORE A BRI N N AE A AR 1 4 B B4R T [20] [21]

EARVERR, BEMEN BRI PR B R AR MR F) S 20 ) 2 e s b, METLAE
RIAR AR AT 5 5 AL A 0 2 A (A3 3 A 7 ) [22]» T 9715 B A L AT BOB AR ) R A B i B
HeAi

2.2. BEFTHEIRERRETSHN P RIEN

R IEIRAS A (MR B A PPAL ME R 1R AR FR i B #E( J595[23], Horb Pfirrmann 732442 H
T RAUHE AR AR [24]. WFAUREE, i PRirrmann 432538 5 ME 5] B BR AR AR 9% [25]

ET B E VA T, BhAs X 2o (e Je i D) T2 Im PR 5%, Je i A X 26 m] 2 1 vF
fhHEMER T REIRAS 5B ARHFAE, B4E: (1) BEHEEMIEEE N &, (2) PRz (3) HE
EIARBLAE (WIS RE) I HIE s (4) MEMEFASE R R, W/ DT T R R FRIRAE . Bl B Ak iy
FRIEA; () VPRI REE[26]. Y BLiFE Sl (range of motion, ROM) R S A T K A Ji5 5 BUZ Zh ARk
AR [27] [28]. BEAh, HENE]FL = B (foraminal height, FH) KA ] % )5 = & (posterior disc height, PDH)Z52 %
AT TV ME R FL A R BRI S5 A R 28, 8 T RAT . RS 0 LU i i [28]

3. iR S RITTHS KR
3.1 WEFRITHSERNIE

A 35 M V) i 75 AR 308 3 A R P T S PR AR T B K A AR e, Sl T M B MERET R L MEDE
TR R (1) BE 3 [29] o KB SR I, AFE (8] Rl AR T 00 T A TR 488 [R] B3R, ko2 B Al i N B IR
AR TR AT E AR G0, ERMER B S R, ST AR E P, TR N AT SR R .
FEINREVES (10 VAS 1745, ODI $F43. JOA ¥¥43), Hoilf AT R X R i€ [30] [31].

3.2. ABETH BRI

SR, ARG A AR B H S ET RS R . BT AR BE SN L e Wk, BRI E
SRPGEERE BARIT 1T B, 8RR T BUE 3 B (ROM) S B ) far 386 I [32] [33], 31T 5 AR )5 &L AE S (ASD)
IRA, PEAH O SCHRARiE, MEMERL A ARG ASD MR AR 4.7%~30% [34] [35]. 5K, ASD & T
JEEHE R G A J 3t A P AR P B L DA, 908 O R E Fe 4, R JS 5 4F A ASD AT BB T RIF LA 13.6%,
X —EBIEARE 10 FEIEH] 22.2%[36]. X —HLGR G| K T E 0 “RItEHE e ” #HE 56 A HE s M
B AR RN B

4. BINE TIEEEERVIBRRNZ RS BR
4.1 BNHR TEHEEZVBRARNRARER

AR T REAE 18 £ DI B AGE LA FRUT R RN B, AE S ST R S8 S A M 2Rl T, T R KR
TR B JE T3 PR M R A AR [37] 0 AR SUAE IR T ARG 4 6 32 5 P ) % o AR BBl - AR 9 i e
RI7 R R [12].
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4.2. IEFRITHERE

SRR AT S TR 190 53 D7) B AR AE i A AN o 22 Dh RE VK ST THI T 2K s BT AR A X SR o] ST %
HERR S ARG R — 8 FIIR, HAZAR AR BB MEE S5 M [37] 0 PRIE, A FEEARE 1) D0 B AR 6] A 1]
Wi e JBE K 5 Bk S IR ) 5 A TR

5. Wallis ISR E RGN AR ITHEXSEYHFE
51 BSREESRIER

A S8 B ME R 5 ARSI VY 38 738 15 BOVE 2l PAGZ A, LRI PR R S8R B TR SE2[30] [31] - 44
M, AEGERE ARA TR SO T8 AR Y ) 5 3058, SBUS ) AR T B 72, A e SEHET
KA BB 2 — o B AR B R 12 B Bt (functional spinal unit, FSU)ARIITR N, 223 21 & 1R 2,
PN E 7 I A 1R AR T M 1R M — IR A

R,  “sh&F 2 (dynamic stabilization)” FRLERIETTAE, HAZ O B AR R TE 7850 1 £ 080 1) 5
fith b, PR H VG S MOk B AL BVE BN, MR SRR (R, S EERRA B 44 ) P 1#1[38] . 1X
— PR RS R) 3 A K4 58 2 B (interspinous dynamic stabilization devices, ISD) ) e 25 5E T FRAGFERL

5.2. RGeS TIERE

Wallis sl &5 Fa e R G 7t Sénégas [14]F 1986 FEHEH, 123 E (58— RAK & &Ry S %%
o, I A K R BE A [ E T TR BORR IR B, LI PR R B T R AT R 3 AR
Wallis 5 F5E R4t T 2001 47 Sénégas 55 N kit, HE-—ACUHEL, 5 AKX Wallis i1 € REMZ 0
DOEEAE T BB : R FHELAA TR SR A5 1) SR Tk Tk R (PEEK) B X T A 8K & 4. PEEK #
b I S R R B A N AR R T, DRI S5 M S5 4k I e (AR 2R L B, R EEE B
FHARHRIE 2 6], £ BR 1) Aol 4 [E) B 0 F — s R FE I V& 20, AT SE TGS 5 A 1 B SO [28] . AE)
JIE A RES BT, Wallis 240 F 25 DN Ae st L Dy ge: (1) 8 PR B g s, FEACHE
() 5 5 30 S /N DR IR L ) B gy s (2) o S BRAE R A [R) AL v B RME ) B R i B, T R AR R 2 M 32
(3) TELREETTBSAN DIRE AT HR N, ARy 20 A SE 4 T AR BRAS 38 A 5 4 [ 5 T B0 77 27 Wi [ 28]
[39]. SR A EEAE, Wallis HEAERE &0, MLl “3h&igs)” , K2 HXH T AR
A BURFAE <

5.3. =M NFEMTIERE

AW 2R B AT BR T/ Mt R W, Wallis Zha8FasE R AA LR A1 (1) FARITBUM
ST HART S 1R85 36 BT s/ TR O (R $ 7 2% R 3G 0; (2) TERL AR AL RAS T AT 38 b [ FL A AR T
I, BT IR, SR, BTN RIS R B ARG R R, AR T BRI A
[1)9% 57 W 24 [40]-[42] -

6. Wallis ARGt HIIIGRRTT R 5T HE R
6.1. ERERSEXNE

G 7E R0, Wallis shZ&5 52 5E R Gi 1T S i FE MR IR K o435 Th RE R A 5 T 545 St i & R DL K P ati i A%
VIBRA B A Al 5297 2%4[43] [44]. Gu SE[43)7E—WBEH LY BB AL ik i, Wallis 4175 3 4EBE IR VAS. JOA
I ODI B F &35 03, HAMEM RS T ARENA, $E-1%%8 B Al 78 do A4 35 s O R 1T B
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EgEFaE . EKHIBEY 77T, Chen Z5[45]% Wallis REEHEAT 7 2 /0 5 FEMBEVIHTS, 45 BRERAE
VAS 1 ODI {EF 2% s AR RT3 2008, A1) Bt v B A BOS s ) (R B R UPIR S, ERE AL B
WAL, $ENZEE E A KT RE 4Ry T — e R k.

6.2. BFTHETHRENFRET

AR F VS VN S B RE BN A A B R 4  BEAEII 78 22 M) i B L ) L i P B 1 B
15 BN B S5 5 T BT 40 AT [46] [47].

ZIE RN, SIASFEE R G AE AR S 4 R sl s o V8= METB) 5% 5 B S METR)FL i B, A B T
ZAR 7y [ B8 [43] [48]-[50]. EFTBOEFNE A H, Wallis HFARTTBIAR G ROM 15 DLAR BE F 7~ HAE R 1)
SEE RSN ER PR T — e AR H S B [ (48]

6.3. Wallis RG34 Y5 ERRIS2 M B2 ASD 8RR

6.3.1. $PIETRIBER HFERM
SRHEI A il AR S 2 399 R I S SR PR 22— [50], R A ML) 5 &0 15 B g 380 A vl 48
TIHEIN R RATRRAT AT IG I VIR 5C[33] BT BRI, 1R il “ fREIEENE " R

=} 18

6.3.2. Wallis REt 7SRRI PR BE(ER

AR AR R B, Wallis AR5 4RI YT Bt ROM ZBE AN T35 [43], HAMRICHMHESE, Wallis £4;
AT CEEAR T BN S0 A, FRBRARARIT T B R AU [15], X — 45 S0 FF Wallis RG4S FFE A kiz
BRI T TH IR 5

PRI, HATSET Wallis RG2S RS “ TR~ 40T BOBAF(ASD) k= — 8 it . WHALR M, #ha&
e B REE — E R FIELZANMEIR AR R A, (HMAS R LLE AW AR, JRHARKIAM U, Xt
Ak AT T AR [52] .

7. Wallis RGINEER5HLIE

KT Wallis 2258 RGHVRMCE S I ROE, BUA SCIRIRIEIN T . Sénégas SF[44]%F 241 325 —
R Wallis 248 EAREFH AT 1 KIE 14 FERIREVT, 45 R BRI B F )y 81.3%; 55 )4 B AH G
RIS O B Rt BRI E AT G S i A5 [53]

8. Wallis R IR FHESMN P RIE L

FEXRT “RGUELST” A “DhRECR 7 B AOHESN T, Wallis RGUEHTE N —Fir T Ak S G
ARZIAHT “HFRTTR” (W 1) %25 E BE DO T Al BT A J) 2R B A IR 1, TR % 1 R
ARFTEHIFTBOR AR €, AL ST =3 Z A P ] B AR R .

£ AR - BIATOE - AR BRI T SR B, Wallis D9 e B HER IR AL 1 — R et
JTRCS DR R i, JUIE R T4ERR . I Bl R LT A SRt 5 1) 2

9. MAMRHNBMRESREKRE

JEBA B R B3R Wallis RGEMIRRNE, EIAIERERGFES TEERR. &
56, 2T FTRE TN IR B, R MR PE R 1l . R IR T BOE H @ L VAS. ODI & JOA ¥4y
SERHRR AT VAL, (ER 2 T HE DA e 7y SR I S5 K 1384k, JUHE ASD AL, T ASD AEAER
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Figure 1. Clinical decision-making flowchart
1 IGRRKFRFEE

FRCKIE A RS FX, BUA B ORI A RN, IR T Sevk2hg, RN a1 A R £ 58
BB R AFEF AR, WEAE M. R /N RATIRSSE 77 A7 B 2
Jt XGRS FENEAHGE T BB T REIF A —E. 2RI, KR HW AR S SR PR, shZ 801
ISR B AL A, AT PR AT T 48 RAE R IR R RS BRI B . 5=, BB 5 T Y ()Rt
I TR . Wallis REE. fl e AR S B A R 2 (A LU AR AT A A IE R UE (i e, OISR
I N T A R T LA ™ AR (B AR . DR, XSREUEAE — s RE S R “ AN AR
FRARZ 2R, AR AR KPR Z 5. BLAh, SR FEREA R R (I B s . REE
06y 72 7 e T [R) B R 2 53 ) 7 T RES F 7 45 SR AR BB, TSI ANBUAMEZR R R . TR, i AE R R
Tt IR B AF N —FBEA P E SHEALRE, Wallis R KT TR 8832 25 R M 7 S e 1k
A I o BHVESE RS 5 R A%, MR (BRI 47« 2 B 2R AR T R) AT RE A7 A4 o AN /2 BUE SUAS
—EUE G, TR EREEE R L R e SR, AN, AR SAR IR S I RS S 8] (Y R 2
S RTEYS A E B GRE . SE AT TR Wallis 22 48 W] o5 AE 18] B s FE O OR B W BOm sl I, (HIXSE R
AU T RENE R AL Y SERRI PR R 2 A5 BR = 78 0 U SCHF - H A MR SLIRIT IR A SR, R AW S
W 5 COREIRGMR BT AR SFIR RS R A ROk 28 LA, BUABT A ZAEN] 7 Wallis 5
GEAE R S A AT ATV B8 T R (E AN A DU S HAS SO0 95 B L e PR A A o AR SR T ST
FEITEZ O KA KIIFEV RENUS IR, IR RHEIL LS R e br KAt NBE b =, DAt
— G W B A AR RE R AL REAMEIRAT PRI (8 B 3 S AE K% Mk PR RE A o
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