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[Abstract] Objectives To explore the application of visual lateral four quadrants three grade facet
joint plasty (LQTP) in the treatment of lumbar spinal stenosis with endoscopic decompression through
intervertebral foramina. Methods From March 2018 to March 2019, 55 patients who underwent percutaneous
endoscopic spinal decompression were collected prospectively. The patients were randomly divided into two
groups by computer. Twenty-eight patients undergoing visual LQTP technology for arthroplasty were included in
the LQTP group; 27 patients subject to standard transforaminal endoscopic spine system (TESSYS) technology
to perform circular saw intervertebral foraminoplasty were included in the TESSYS group. The patients were
followed up as planned, given imaging examination. The fluoroscopy times, bleeding volume, operation time,

and hospitalization time between the two groups were compared. The pain visual analogue scale (VAS) score,
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Oswestry disability index (ODI) and postoperative complications measured at 1st month, 3rd month, and the last
follow-up between the two groups were compared. At the last follow-up, the clinical efficacy was evaluated by
the modified MacNab standard. Results The follow-up time in LQTP group and TESSYS group was (11.8+2.6)
months and (12.5+3.5) months respectively. There were no severe complications such as intervertebral disc
inflammation, hematoma formation, incision and intervertebral space infection, and nerve root injury in both
groups. The frequency of fluoroscopy and operation time in the LQTP group were significantly reduced as
compared with those in the TESSYS group (P <0.05). The VAS scores and ODI of lumbar and leg pain at 1st
month, 3rd month and the last follow-up in the two groups were significantly improved as compared with those
before the operation, and (P < 0.05), but there was no significant difference in the index comparison between the
two groups at the same time (all P> 0.05). At the last follow-up, according to the modified MacNab criteria, the
LQTP group was excellent in 26 cases, fair in 2 cases, and the excellent rate was 92.86% (26/28); the TESSYS
group was excellent in 16 cases, good in 6 cases, fair in 5 cases, and the excellent rate was 81.48% (22/27). The
difference between the two groups was statistically significant (}’=54.321, P <0.001). Conclusion It is safe
and effective to treat lumbar stenosis by visual LQTP combined with decompression. Compared with the classic

TESSYS technology, the visual LQTP combined with decompression has the advantages of simpler surgical
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procedures, more accurate osteotomy, shorter operation time and less radiation exposure.

[Key words] Lumbar vertebrae; Spinal stenosis; Visualization; 4 Quadrants; Three grade facet joint

plasty

AR A P2 A T O 140 DL DAL, JHL o ) e
AR TN WL o I NH AT R P AL B T
SRR . — iR T AR N R A K 2255 5l
FIFEAZRE ST, W s TARIGIT 2 ARG T AR A
FEMERROT 2 Dol . MR [E] il 15 P [ S R, LK R A )
JE 7 BRI ER , ol g S ECE AR RIS MEIR
RS RAE  SEMNRTTRICR

WEE A AR SMRHEOR Y FE D, 22 B N B B T
A ) 55 DI BR AT Mok PR LT H )32 e ol a4
R IURR E HEAE T A 28 B P A ] 2 U0 B
AT BT B R 5 2 52 UM 8] £L ST =, T LA
BTG Y IAMEM] FLIF 345 R A4F 8, ASRBUCR
AR AICR o ER TR R BRI AR AL T 1] PR
FEJE MEVR R il 28 DR S5 () BB e i — AP i Tk

I, FATTEE R B T AT A4 SRR 3 97 ST 5
WP 7% (lateral four quadrants three grade facet joint
plasty, LQTP) , S 1alfiff ¢ A] A6 5C 17 5 e &R AL
7 1) R O —IUEAT — @ KRB T AR AL
A

ABIFFE S — IR HEPERTE , X5 55 BIHIAT 28 2 A
Bi T S YR BRI AR 5 A 23 SR T Ak
LQTP FARAE 15 5 UE brif TESSYS (transforami-
nal endoscopic spine system) £ AR 47 ¥ B A ] L A%
M, 38 LS LA 205 N a5 WL U K af i T
AR (] A e BN ] 58 A o A5 40 i 3R (visual ana-
logue scale, VAS) PF-43 . Oswestry T i Bt fig- 48 % (Os-
westry disability index, ODI) 2548 45 , "EHr LQTP ¥5 7E
ZEMENR]FLA S P B 36 RS B A i 1y P Y

LA TERA R
RBEEHE

— WA HEB R

GAAFRE : ORI T, A B TC 2R MR
(TS B IBOMAER L9806 | s iR | FRfs
JHE IS I S, LR G B PSR ) ; @CT MR
o 2 WA BT B MEME A B R IR 4 s @ IERLIRSHIR
7 3 IR A @R B LT AR5 @28
G5

HEBRAR o - OFEME 2°L) 2R Fe; @/ I 5 B
ZLRRAE; OFFEZ T BUER, 5T BAYN ;@G
IEBYT MRS SRR @A REmT 2 TR .

= R

20184F- 3 H £ 20194F 3 H , i34l 40 A S5 HEBR bR
e, g AWIA0ECT AN B R BE 55 Bl A, T
BEHLE LN A LQTP 2 J2 TESSYS 4H

LQTP 41 28 f51] , #14%7 LQTP 48 S0 4 S8R 3 4%
K BT Je MEAE s s e 5 12 4], £ 16 45
g N Al (57.3£8.2) % (32~75 %) . TESSYS 4
27 i, 4% 37 TESSYS i B ML 7 & iUE 5 HEAS Y
W FLr 5 17461, £ 10 461 955 N AFE K (55.5+10.4)
% (30~81 %) o WAL A FAT (] BRME B AT | S AN
(8l) TR SRR R EE . PRYLARRS 58 Lo Lol Bt s
A ] A P2 AR MRS E R L DR R
B S M S S 58 T B A — R LA, 22 R T
Gt E (P >0.05,3 1),

A ST 2 WAL T NG B RS B Ae B 51 4



306

E{{RYiN

= LQTP BRI Ak

(— )i 4 SRR 53 IX ik

FETIREMZAR TR, T B 0 5 X EM
AT < et R TR A A T (11 1) o R T 1) < DA
HES AR EVIE S B OGS ERAC A A kS 5 (R F ¢
TG ) AT TR LA, ) b G TT RR AR
JEFURE TR o AR T TR b DG 280 43« Sk
M OG5 5 X A Hr R B8 40 B R AT 26 1 28 iU X
B L ST SR IX Ry O o E AR, 5RO
R, T 3T 0 s DX st IR 7 S LAY ik
Ji o R IT 7 10) « DA D19 58 4 bt 5 A Al e 56 1L A
CAEFS D) A ST AR A5, AT T HEAR I M TV etk
WA THIAH A AN T WA 2 B 2 Al S 0 . 0 R P
KRG BT R 4N Z R T /4R BR(11X)
R EERR X, 2 XA KEEFRIX, 3 X TR
] X35k, 4 XA HE S AR 110505 X 45

()M E& ST 28 3 i B RIS

FET R 4 G BR3 IX I A3 1 615 R
S A 3 B CRE F R B — R 5 mm) VIR B0
L HEM R BRI 1A URER D RS R T i
BT, W FH R 0 g (5 v A PRI 5 2 9 AT sk

HRF20204E7 A5 115554 Orthopaedics, July 2020, Vol. 11, No. 4

WE R BRI B 1R 1 BE S (5 mm) B i K 565 98
55 3 40 WA AT 9K IF VR O A BB ES (K5 mm),
oGk 2 A 1 B ES (10 mm) BRI o WnREA E
3G 5 BB W) L S 5 T Ik A0 R AR O A
SRR I T R I @B AT, BYAT I
PhZARIMUH1 2% .

VY. LQTP A F-ARI7 ik

Jos NIBUIRFRIMOE , A B AUVME ] B0 X FR 2, DAIEER
MR ZERIZ . Z2TF T em 224, IEJREE AT 35 8 em),
JEEFALS em BOHT . HHLHBEE T, LL0.5S%F £
KI5 0.25% % Wk IR A RRE6 8 0] 0 B ik S
AT R IR i R . B2 ZE S F T R A,
PN AT GERAT TSR T pR S . BT B 1
TS5 N SR BT TOUME [B) L PN e ) 5 3% 1 - 25
AL HESHE SRR 10 ml, 1B A, A S,
YIHF BBk 2 8 mm, W SLBHINT 4 %Y K ER
8.4 mm TAEEAE (AR T 215 58S M 2% 1] 5
Ay ARt AMERI LRI, TAEER BRI AT AHME
BN

WEE TR, BB 1 ] RN SR, LASH A
THAL O RS HES R A X IR Z, HE R E
SIOE B B RS 4, BIVHE S AR U030 | DA Ry g )2

R1 A BBTRLEL

am g ENED e REBBCD RRRRSEED BB WUDRIR Sy REIRCRRE (B

ook Ged) L L LS GeJD D ) RWWD w2 3%

LOQTPAH 28 12 16 57.3x8.2 1 19 8 14.9+6.8 28 6 25 6 18 4

TESSYS#H 27 17 10 55.5+10.4 2 16 9 10.6+4.7 27 5 26 7 17 3
(A - 2.507 0.987 0.001 1.879 3.354 1.546 2.354 3.541
PE - 0.123 0.354 0.957 0.542 0.524 0.421 0.465 0.551

Bl T CT =4 f i (a) FIX 2 (b) 0G5 4 QBRI DR, BT DA 5 AR DI, 5 A BPAT 2 P10 SED IR T BRI _E D15 S8 i
Sl e SO B AV 2 S8 A AR A, S AT AR A T 2 P T, PP TR S DTS 900 4 X5 7 1 IXAT AR — 4R (S H 2F)



WEF20204E7 HSE 118554 Orthopaedics, July 2020, Vol. 11, No. 4

FENE I o BIEHE S AR OIS, F tesd 16T R
BRI 1 XOAT5E — 8 U0, 76 LG RF MY AL
— MR A (A ) . BTG T
LECE RGNS T SN A 5 N S VE R
AR R S G M M T A B IR S B BR . BE T XY
SN B AT A OG0 9B ot , N A P M B, Bk
2 3.4, B —IRER) 3 PUEER

BTk B b 1] AL B8 A AR IS |, 18D
RS WERA O E P . 2ATERBIT N
ST HATAR IR TR AR RS K, RIS AIIR . UK
S Rk L, S8 A R

. TESSYE 41 FAR

Joa NIRRT o “C7 RV X LB T, &R AT
Frac H A A (B 4%, X5 #2620 BB A 1] 4% R A 400
2, HEEF S TSI 8~14 emo Aol FHEER AT
RO M AT R AR . 2R R 5 1Y)
IEJEIRA 22 AES mm KR IRYI T, HERE 2240
B RN IR A, I LI RS
PATHERIFLY K5 B TAEER, BAMER fL
BE, HE—UE

ARV NEYLSL

ARG EFEZ K TG XREIRYT . b
PR 2 h 5, DARE S L3 R b AT R/ IME . 14 A
W ARMARR B 3 38 B D Re R . ke 2SI )5
i gk . RIE6MHW, St d KRIZIES .
EAMRIECT,

£ MEHE IR

FE PR 2H a2 A K S i TR B A B
AP SEFE bR . FARET A 14H 34 H Rk T;
A (B ) 2 A i BB 0L i 3% (visual analogue
scale, VAS) PE43 . Oswestry T fig [EREE T (Oswestry
disability index, ODI) ™' ; A W K 17 B >R F ot R
MacNab FRUE PEAR I RITRL

*307-

N Giit2ab B

R 43T % ] SPSS 17.0 G2 80 4: (1IBM 23 7]
Fe ) AL B, T TR bR 2 (es) TR . R
HISARE 141 H 34 H SRIKBEDT VAS . ODI 45 4l
HYZE P LA, SR BC XS ¢ Az 6 5 28 i) L AR A 37
Ak, THECREER R RS . LA P<0.05 0
ERHGIEE L,

# R

— — sk

FARIGLE SR FRREE B 58 1L, LQTP AR Higs MLk
B, TR A A AR B )4 R (11.21+
2.45) K | (55.65+11.58) ml, (60.45 + 15.65) min,
(7.89+2.23) d, TESSYS #4173 51| 4 (32.45£12.12) ¥K .
(65.34214.95) ml . (80.34+20.78) min.(9.12+2.35) d,
LQTP 21 i W U EL . F AR B[] 2> F TESSYS 41 , 22 5
YA Giit 7 (P <0.05) , PR H i fe A Be s
) b3, 22 I RG24 B L (P> 0.05)

ARJG 1EE A CT MRIR R H B VIR T4 A
BN 0 BB VR R VIS, A PR e 2 MR 4 T
FE38 . PRZHAS A 101 DR PR A o | Al A 40 584 |
i E R, ARG AT 5 0 SRS 5 I e A P IE
W o PRI TCHEN] S5 | IR B ) 11 A ] Bt Ja%
Yo MR AR T ARE . TESSYS 40 3 19l A
ARG 3 BRI IR E R ATIRSIRTT  BE VR AT o

Z VASPES3FIODI HLAR

WA SE 1A ARG 34 H R UK Bl 7 11 12
JBRIR VAS P53 F ODT S AR I I 2 k38, SR
W, Z5 WA SIS E (P <0.05,%2). HH
2 [ [W] B[R] 23 A LA, 22 3 e e 23 L (P
¥1>0.05),

= B E MacNab trifE

LQTP 41 F1 TESSYS 2H i i 17 B 1] 73591 A (11.8+

R2 TR AARFIARIG VAS K ODITFAME A (+s)

gl Ei=tan AT RIE14H AJG 34 H E RV
ST VAS(43) 7.54+1.23 2.68+1.54 1.36+0.47° 1.650.94"

LQTP#H JiBE VAS(43) 7.68+2.33 2.36%1.85 1.5520.97" 1.21x0.25°
0DI(%) 82.45+12.23 10.30+6.23" 9.54+4.28" 7224223

TSR VAS(43) 8.34+1.84 2.56+1.64 1.55+1.32° 1.0420.54"

TESSYS #H B VAS(43) 7.34+1.78 3.22+1.25° 2.33£1.29° 2.54+1.01°
0DI(%) 83.00=11.45 11.505.67 9.64+4.25 8.36x4.21°

H - SRR, P <0.05



+308-

2.6) N H (9~16 1~ H ) L (12.5+3.5) 4 H (8~13 4
1) o RUKEETTG AR 2L B MacNab FrifE, LQTP 2
26 4], vT 2 4], A KR 92.86%(26/28 ) ; TESSYS
WA 1661, K66, v 56, L R4 81.48% (22/
27) s A R BILE , ZERASRITFE L (¥=
54.321,P <0.001),

SOWRFILIE 2.
o
A5

F 2002 4 Hoogland"" & B TESSY'S 4% AR Z Ak 1]
FLIENT TR BIE P BE T 4 BRAE ] A L ke A ] £L B
T A Z W Ak B I BOE HR 5 ] WAk OE H
AR EH BRI ARAE BN T DA s R 4l
ERNER T INE ST S I SR TN R AN

HRF20204E7 A5 115554 Orthopaedics, July 2020, Vol. 11, No. 4

HERFLETIT R AR (HH SR EOR 2
SRZFE RV EHE A W L T 58 ) HE AL, PRI
BRARBEIR DG S A REVS AR A, 1T EL B AL ROE I
DIBR ST SR B i AR MEFEAR 1, 4 ) 2 X T A
G IO RS B SRR DA T B R 1], B
WA ICEESTIAE 5 MR U505 A 0 ¥ B A B
Wy Ok S R, LA AT SO R A A
Ao S R T PRI AL, Yang S5 52 H T H U
IERRIE S G5 M et S RS TIHNERE R9J7
ERIMELNIE , FISOE SR A AT
UTAER , AR SRR B az i A i — 2
PR T FARTE BLUE , B35 HEE B8 I 101 A L5
A AR B B AR AT ] T BN [ 23 D ik T 204
AT B s R G AT AL R EOL AT R
AR f R T GE TR T AR AR . (R

B2 KA, 7,738 BB 2045,
W Lo ME A B A5 i B M 1] 2 58
H:Hﬁ; 5 1? L4.51mu%*&%ﬁ}£ a~c: 7K
I Los AR PEAS 5 d: LQTP I 28
JAEA AL TS (T HERFL
P RIAT, IR HEAMERE 1Y 5 e I 2R HE
SR VLT (LTI s f: T ik
B 3 G ST G MUY ARIE 5 - WA T2
PR AR 50 FEA U s h: RS
ZAY MRI AR 28 W) BB 55
i 7 MRIAESS T A5 A I H B
PO 5, Rt R I



WEF20204E7 HSE 118554 Orthopaedics, July 2020, Vol. 11, No. 4

TETF-IREE T AL E AR X F U BRFA AR IR
Kt X BCm A g, m BEARI R H &5 .
S RGFOE R G AL R RIREA R
fifpe g ] e

. LQTP it

BEXE AT AL AL BT R AN 2 FRATT R T
LQTP, LIHE 55 AR b D300 Ry A g R 0, o 5
REAT R 457X (AGRR) 430 R 1 DX s
X) .2 XK 3K CEMIIX) 4 DX (IEReg X)) . Hidr HE
AR VLTS 4 BRI 1 X5 41X R %
4G RR XA SR . R E R /N 4l Bk
ARG AT B T 1 DRI 43 2 IX (4 DX, PR B 31X, %F
BT AR T M A o A R AP PR 5 %o ™ 5 I
B B s 3 T 3 4 KWIRFT I o AR U J5 35
W BEBE W B VIBR a5 A3 e " 1y
MES:, AL T BRI 09 B EE AR, A T BB R Y
[, IEANTE T B BRBUY 5 88 BRI ) 2 R
BEHE B m e SIS E 454, i LA 3 st
KOG, LR AR TP AU R BB ROR . TEAR
YRR, AR 0T LI LQTP BRIE , S 4 il 18 5 i e
PIFRAL FREE PR AR P

= R

FE X A b, T L5 [B) B 4 JE AN 43 5
TG (EEHETE ) RN G Ta] B A 7 ) A o 8 43 6
% AT XLR BRI ESEW, 585w
FEARRF . WEBRIEEE A, b0 5w B X5
FESRENT 1 em 2247 A IR EEIR B T 2 em 42
A B AHIFGE KT 5 4 G BR r IX AL T 2R A
PR fifp | 2 LA

LQTP B bR X 4 73 X 59304343 1X, T
et o MEMFL L 1/3 %640, Mz LQTP #igfs T T
SRR CEAS FRAER T ] ARSI RE TR
JEE B %) SO AR BE , PR, AR bkt I T B3 11)
/NSRRI R PR ZI K 321 o R AS Rl i B
SRS 1 S SE 2R/ N A (0 A5 1
DX 3l B ] A b T 2 4 BRI, Iz A Ay 1k
I i, 303 70 R RIRRE B T DA 38 5 o ] S g 4o
X A 5 T A R B B e “ 23R R
TR RBIE R4,

FEIEFARAST T MIEAITEAS ST (A1
T, S FUERE (RO F R A8 151 D AR B AN
T, WP RN ME . LQTPH AR, TEig o5&
W GEAR BRI R, — A A s Ml
W%k, I 2 B al L TAEEAS il . % T

+309-

VEEWE RTINS A ] WY S A 1 2 ) A e
JE o FRBIRTE Lo/S M E I, TR Ak 25 o B4 J G T
GE LIS e AT S B o A IR 1] v, T AT
270° . 360°8 K . fill A F AT, 567 58 BT i Rl bk
bR R, B B AR AR S 1, B o
R R O R MM, 2 R LQTP #EAT
AT DX R 22 4 AT RO AS R Y 8 B SOR

IO 9 S R

PBE T I8 AT =R AN [F] 2 5 AT« Yeung FER
(inside-out) "™ | TESSYS 4% K (outside-in) "' \LQTP 4%
AR 3 RER T = A [] 1 o e S B R o Yo-
shinari 55" Choi 2" 43471 T inside-out 5 outside-in
PIRMOLES , i 4 TAR AR AR R NG
P A ] AN 5 J5 5 AR5 IO RIS L i S 1m)
PR o P T RTIARE LT T R AUERY
AR R B e T BE AN ANRE D) , HL B SEmx
EfPATHERI LAY IS A SO, 1B A0 AL T e 22,
X TRl 5 R B CE A B A 2 5405 XU

LQTP FigHe T TR RV IS , Wis I 5
IEHESEIE T AT AL R B B )T (upside-down) (R
fio ATFMImEMCA e R ) 3RO RS,
H1 T 0] REBR BT, DR FARSI0RE F Ah (HETa] L
AP 1N CHEAS D IR R MZAR 28 A B (i i e 75
M) 1] (BT ) 8 e 4 s A 2, FEA T8
JE, 2SN B E e B EE A . LT BT
7S I A R TR R R & AT b Bl [
AN AR S B B0, 445 th b ag P, bl A 1) M
PRZLER SN AT AN 2 ), J2 (outside-in)+
(inside-out)+ (upside-down ) = Fs H J =05 9L A 1)

+
éﬂ%o

R RESETE

T B [E] FLBR A 1l v, 4 B T R — S5
TRERNT UG, HARAAE S AT A2 D REI R R
G2 BT R AU HE S EC LR AR R Al
EREIT o T G AR, 0 51 S BT BR R H]
THONPRSF T 58, — B T RUTBR I LA
AT 509% I, 4 S RAFRE TR . AT
Hr LQTP $i5 5 14 B 53 1) 4t TR 1 7 4 S BR B — %€ 7>
DXL T 4 52 B2 b £ 0 ety A B T O 35 98 R
3, DRI Ao PR A 7 R B T LF- i O3 T A9 T4
L AUEBR T BRI e, XA AR
E PR ELA ™

AHIEFE L R R P AL A1) ODL T B 32 ik



310

20% , A S5 5 AT VASTES> L ODI Ho#e, 25 574
HGiteEE L (P <0.05) , ULRAGLE PN B A T L
FROARTT IEHES M2 9T ; LQTP 4 5 TESSYS #4H 1] 1
B RR R oA, 2R A SRR X R
S BB R IR B R B MacNab B3 ST 04
PO [B) 22 5208 Bed T 2F 0 o AL I & AR BE S
] 19 22 S RS i 2 S R4 X HE - LQTP 44 T
TESSYS 4. MEAETEERE , LQTP 4454 5 Ay i
i H 2R Anifefl . B AR Rm A T2 s
SHA

£ NG

LQTP L EA T Sy H48 e nl H 2 1R
T RRARZE A B A BRAEMERE , BRARSA 2T e i
H AR 4 G2 B8R4 IX 3 I 0 s, AT AR Fh SR
PTG 577 5 B8 Bk () B 7, DA DR B 2 Xl e
WA IS BUE RN S BB AN R, U BRI
o ARG REA /N BEVTI R, i A
MEIS T 2 AR B M DT — 250 3%

£ % x W

(1]t 229, T AL HETR]FLBEE A 5 2T 2 Y BT B8 1 A vl S5 DT B
ARG YT HEAENN B 53 DA AE A A I 78 LU [0 ], vl el A
ZRiks, 28(4): 330-335.

[2] Postacchini F, Postacchini R. Operative management of lumbar
discherniation: the evolution of knowledge and surgical techniques
in the last century [J]. Acta Neurochir Suppl, 2011, 108(12): 17-
21.

[3] Youn MS, Shin JK, Goh TS, et al. Clinical and radiological out-
comes of endoscopic partial facetectomy for degenerative lumbar
foraminal stenosis[ J]. Acta Neurochir (Wien), 2017, 159(6): 1129-
1135.

[4] Yang J, Guo C, Kong Q, et al. Learning curve and clinical out-
comes of percutaneous endoscopic transforaminal decompression
for lumbar spinal stenosis|J |. Int Orthop, 2020, 44(2): 309-317.

[5] Lin YP, Wang SL, Hu WX, et al. Percutaneous full - endoscopic
lumbar foraminoplasty and decompression by using a visualization
reamer for lumbar lateral recess and foraminal stenosis in elderly
patients[ J ]. World Neurosurg, 2020, 136: e83-¢89.

[6] Song KS, Jang EC, Jung HJ, et al. Observer variability in the evalu-
ation of multiple lumbar stenosis by routine MR—myelography
and MRI[J]. J Spinal Disord Tech, 2008, 21(8): 569-574.

[7] Hoogland T, Schubert M, Miklitz B, et al. Transforaminal postero-

[

lateral endoscopic discectomy with or without the combination of a
low-dose chymopapain: a prospective randomized study in 280 con-
secutive cases [J]. Spine (Phila Pa 1976), 2006, 31(24): E890 -
£897.

[8] Park SW, Shin YS, Kim HJ, et al. The dischargeable cut-off score

WEF20204E7 HEE 118554 Orthopaedics, July 2020, Vol. 11, No. 4

of Oswestry Disability Index (ODI) in the inpatient care for low
back pain with disability [J]. Eur Spine J, 2014, 23(10): 2090 -
2096.

(9] JRIBR. 280 PN B T A ] 5 LR AT T N B AR 1] 485
HAEL) ). T EBTIE MR, 2008, 18(7): 494-497.

[10] Wang Y, Yan Y, Yang J, et al. Outcomes of percutaneous endo-
scopic trans - articular discectomy for huge central or paracentral
lumbar disc herniation[ J |. Int Orthop, 2019, 43(4): 939-945.

[11] Li ZZ, Hou SX, Shang WL, et al. Percutaneous lumbar foramino-
plasty and percutaneous endoscopic lumbar decompression for
lateral recess stenosis through transforaminal approach: Technique
notes and 2 years follow-up[J]. Clin Neurol Neurosurg, 2016, 143:
90-94.

[12] He J, Tang J, Jiang X, et al. Efficacy and safety of foramino-
plasty performed using an endoscopic drill to treat axillary disc
herniation[ ] ]. World Neurosurg, 2020, 138: e413-e419.

[13] Ao S, Wu J, Zheng W, et al. A novel targeted foraminoplasty
device improves the efficacy and safety of foraminoplasty in percu-
taneous endoscopic lumbar discectomy: preliminary clinical appli-
cation of 70 cases[ ] ]. World Neurosurg, 2018, 115: €263-¢271.

[14] Choi KC, Lee DC, Park CK. Modified Endoscopic Access for
Migrated and Foraminal/Extraforaminal Disc Herniation [M]. In:
Kim JS, Lee J, Ahn Y. (eds) Endoscopic Procedures on the Spine.
Springer, Singapore, 2020.

[15] Ahn Y, Keum HJ, Shin SH, et al. Laser-assisted endoscopic lum-
bar foraminotomy for failed back surgery syndrome in elderly
patients[.]] Lasers Med Sci, 2020, 35(1): 121-129.

[16] Choi KC, Shim HK, Park CJ, et al. Usefulness of Percutaneous En-
doscopic Lumbar Foraminoplasty for Lumbar Disc Herniation [J].
World Neurosurg, 2017, 106: 484-492.

[17] £, ZARBH, P01, 45, T M 1 56T 98 S e AR SG fige &)
ZER R AG A I A ()] b AR B 2% A, 2012, 22(5): 439-
442.

[18] Yeung AT. Minimally invasive disc surgery with the yeung endo-
scopic spine system (YESS)[J]. Surg Technol Int, 1999, 8: 267 -
277.

[19] Yoshinari H, Tezuka F, Yamashita K, et al. Transforaminal full-en-
doscopic lumbar discectomy under local anesthesia in awake and
aware conditions: the inside - out and outside - in techniques [J]
[ published online ahead of print, 2019 Jun 24]. Curr Rev Muscu-
loskelet Med, 2019, 12(3): 311-317.

[20] Haufe SM, Mork AR. Effects of unilateral endoscopic facetectomy
on spinal stability[ J ]. J Spinal Disord Tech, 2007, 20(2): 146-148.

[21] Ahn Y, Oh HK, Kim H, et al. Percutaneous endoscopic lumbar
foraminotomy: an advanced surgical technique and clinical out-
comes|[ ] ]. Neurosurgery, 2014, 75(2): 124-133.

[22] Zeng ZL, Zhu R, Wu YC, et al. Effect of graded facetectomy on
lumbar biomechanics|J ]. J Healthe Eng, 2017, 2017: 7981513.

($5H H I : 2020-01-18)
(AR SC i - RN )

A5 g

PRIA, X2 B, R, 45, AL AL PO SR R = 20 R U R R ]

FLA B PR B T 7 A Bl i v it o TR (D). B, 2020, 11(4):

304-310. DOI: 10.3969/j.issn.1674-8573.2020.04.007.



