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Abstract Objective: To introduce the graded foraminoplasty method and clinical application in percutaneous endoscopic
lumbar surgery under fluoroscopy. Methods: From August 2020 to December 2023,198 patients with lumbar disc hernia-
tion were treated with percutaneous lumbar endoscopic surgery under fluoroscopic assistance. Postoperatively,all patients
underwent MRI or CT re-examinations. According to the degree of intervertebral foramen plasty, the patients were divided
into grade |, grade [l ,and Grade [l formation groups. The gender, age, calcification of intervertebral disc. preoperative
Oswestry disability index (ODI) score, postoperative ODI score, preoperative lumbar visual analogue scale (VAS) score,
postoperative lumbar VAS score, preoperative lower limb VAS score, postoperative lower limb VAS score, postoperative
recurrence, postoperative residue, nerve dura injury and intraoperative bleeding of the three groups were compared and
analyzed. Results: In the grade [ plasty group,there were 32 cases,all of which were simple cases of disc herniation, 2
cases of patients with disc calcification.and the early effect was excellent. There were 2 cases of postoperative recurrence,

1 case of postoperative residual,no nerve dura injury,and no intraoperative bleeding. There were 103 patients in the grade

Il plasty group.including 6 patients with intervertebral disc
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dura injury.no intraoperative bleeding. There were 63 patients in the grade [ll plasty group.including 3 patients with disc

calcification, 17 patients with lateral recess stenosis.and 12 patients with spinal canal stenosis. The early effects were

excellent. There were 3 cases of postoperative recurrence, 1 case of postoperative residual, no nerve dura injury,and no

patients with intraoperative bleeding. There were no significant differences in gender, calcification of intervertebral disc,

preoperative ODI score, postoperative ODI score, preoperative lumbar VAS score, preoperative lower limb VAS score,

postoperative lower limb VAS score, postoperative recurrence., postoperative residue, nerve dura injury and intraoperative

bleeding among the three groups,but there were significant differences in age and postoperative lumbar VAS score. Con-

clusion: Graded foraminoplasty can be achieved by controlling the position of the forming outer tube. For the older cases,

the larger foraminoplasty required, while the higher the postoperative lumbar VAS score.

Keywords:

UTAER 28 MR FE B TR & R iV, & 2 IR
JEARAT PR MEAE B 9 E AR . B YESS(Yeung
Endoscopic Spine System) £ A A k47 #E 6] £L 8T
AURT R 97 6L A5 P8 B T AE ) 5 28 1 AE 5 J5 R TESSYS
(Transforaminal Endoscopic Spine System) #% AR i
I 3B G TR FL Y o AT DATR I7 0 B 5 B i 5 78 I A
(] 5% 2 HHRE 5 H AT V2 1 FH 1 4 ] R0 A N B B R
38 35 TR B HE ) FL S« BT RAYR T TR B Ui 2 28 A
(1) 28 5 H A S LA e Mot 5 | A2 %) e 1) L B2 7 45 92 g » i
— Y R TEHNEFTRWGENIE. NEEEFNE
FARM KT RKTE e8] LB R 2 2 F N
BFRMZOFEAR, 5 2020 F T T #EEFL
JIY 1) 53 SRR E T 45 P 8] FL B 14 35 07 3E A A
IR B AL o M [B) LB 0 AR 7 ik SRS R
1 IR &E#

2020 4F 8 F & 2023 4F 12 H . N I 4 B A P9 4%
FARIGST 1 BT B MEAE ) 3 28 3 A R 3 198 . 55
122 Bl 22 76 {53 S HI AR O 45, 2 B ¥ EIRFR
B, PR g R 133 M, A B R R R 65
1) £ I BRoss BeAE FR A 32 B, £F A HE ] S5 A R
11 B, PEA M P B3 12 . R Yk 17w 3L i
8 CT A M HER FLBUBFERE 3 3 H 55 1 N
HEM] AL T B2 WO 21 BIHE (] L 4R 2H 2L B0F . TC 8 1
B3 32 5] 55 2 Al ARl SL 11 B2 OB 40 L B B OCHT R
B P RUE /N To IR, 3k 103 )5 5 3 4O HE
(] LM RE BT A BB 5G9 98 58 4B 1 UE - /NG5 A
MR, 3 63 71,

2 HiE
2.1 FARFE

FH 0.5 %M Z R A R R B F RN, C B HLIE
PR RE AL T AR B b 2 )k B AR, AR A AR A ] 4 58
A TR, A HE B AL SOE R B, S IR T 5 T
10~15 cm, [m] B FSCHT ANy ] 20 28 BT fih
K BT SAMNE IR A BT SR G I A GTE BT %
JE T4 R Rk . BRUH 2R RO L B AR 22 R DI B

lumbar disc herniation; pereutaneous discectomy endoscopic;foraminoplasty; grade

K09 em, T FLKKEATE . FBELKEREN
8.5 mmiERIFLEIE AN ER . | ERIEA, EA BN B
AN HER]FLBOE SN AT 4 A HE S IR N & 5 R Z
s T R oX = e o A CTE = Sl | - 95912
ZH o T AV 375 R S s A ) LR A0 B 45 Y A 4 Ak T HE S
RPN S o A 375 PR Sk 7 A5 A A D) 8 5 s I BE G
TE A, 1E AN 325 40 408 7 [R] FL T A1 42 48 19 i 2 Ak F M
AR O S A 375 0 B AR A A A A ) S O (UL A
1), [ £ 3 00 4 s A 1) L RO Ah B 45 B AT &
FELEXENRGVHERN 7.5 mm H 48—k
R B4 56T S 440, 1E A 3% 0T BR 8 W NI o #E =
PN S o AL 375 B0 T 20506 1) 3R A ) 48 5 2% L B B 2
BUERE T, B A NEE . A N AT 5 B Tk 1
JE RN L, I BRI 3 v )4 IS, b 6 R 2 AR L R R
Fo g€ BB L 408 6 2 ) BB A 0 2 BE AL T L IR A 4T 4RI
24 11, i PR 2L 1 YA Bl B A 20 45 A B AR Uk il O
T il 5% A7 1 B A 2H 280, PR R A i 22 AR ) 6] I Wi 5 bl
W, o HAM A BT i AR WK 2R BT L i H Bl K
W Rar, /i EE 5RO, RF4h/Fa TH
6 AR R 3 8 L RS 6 SR R e e
[N/
2.2 WEFE AR

AR5 CT 3 MR & 2 DAl 8 4249 B S0l e 17 0
K VAS P53 V7 Ak 198 B BB . >R H ODI 343 31 5
JPR T 5~24 A G AR IR E & RIGHRE fi4
BB 45 L A o S 0l S 1 L
2.3 Gtk

I GE 2 40 SPSS 23. 0 RHE RS M5 L RE A HE
[i] 5% 45 £k 175 50 M 1] FLBUE B2 B2 L ODI 3% 43 L& VAS
Vo ARG R K ARG 5% B 1 4B 0 405 5 UE AT gt
T .
3 #R

1 BE IR A 3k 32 ], B A M TR) 25 85 10 8 3 2 1]
IR R s AR EE & 2 B1.1 BIEASFIRYT .1 B
WAT B T BE R ARG 8% 88 16, (0 0 B e R



thE B R ZRAE 2024 4F 11 A4S 32 B4 11 W)

, i 4

(a)

anIﬁm%ﬁ,E&Eﬂﬁ%ﬁﬁﬂﬁ%%§%WWﬁﬂﬁﬁ%RW%QW%ZW;

65

28.05.20
17.12
/2

[

45 el
T B AR b TR A A

B (o NEREA, EAERERREAREAEERIHELTESRAZR, MMDERBRIEELTRELE
Jrs O WERPA, EAERBRRERLEAAEENMZL THS RO, UAERERIIEEATHREIRE )

B1 Z#HIEENE

T 28 B R4, oA R ik A IR RO 4
103 0 PP ATHE ] S 45 10 8 F 6 Bl 11 A 00 s Bk
B SO RIBOCR IR s RIS % 5 Bl 2 4
TRSFIAIT .2 BIAR R AT N BE T BR R 1 BilAr 82 T
il PR ARG SR B 2 P JC W SR IR TG 48 B
AR A5 Jo AR R O R . IR O 3t 63 1]
Pl MER L4510 3 B, A A O Bess B /B 17 B,
PEAMER Bes /i 12 B R RCR B R s R e &2
K3 0.1 BIORSFIRIT L 2 BIAT BT RS TR AR R

B 190, E G B SR IR s G A B R 05, ER Rk
R . AR LG A B P S LR A HE ) B A 1
W ARHT ODI $F 4 . R J5 ODI ¥4y . A A VAS 3
S ARHT T B VAS 343 R JE F B VAS 3748 R R
R KRG HRER P2 iR 5 SR il A T
Z R TG L (P>0.05), 4F % Jo A S5 T A
VASTFA S A G E L (P<0.05) ., HT =4
FEAE B 3 N TE N [ S A X P A B A A A 6 e
A HERE RS BT SR T (L3R 1),

1 SHEXEN

EE=E 7 T BRI 41 (32 #1) I B W% 4. (103 1) W EEROEALC63 B Geit ks fE P
TS CH /20 / 19/13 62/41 38/25 ¥*=0.009  0.996"
WS/ % 39.22411.96 44, 63+12. 34 46.30411. 87 F=3.702 0.026%
A e ) 245 1/ 491 2 6 3 x=0.942  0.119"
ARHT ODI ¥4 /43 61.6643. 35 62.5942. 21 62,2942, 21 K=5.517 0.063%
ARAINE VAS $F53/ 5% 2.31+1.03 2.394+1.13 2.7141.17 F=2.051 0.131"
RAT T B VAS PE4y /4% 6.2841.30 6.3140.94 6.24+1.13 K=1.149 0.563%
AR JF ODI ¥4 /43 13.00=1. 93 13.454-1.20 13.6741.57 F=2.214 0.112%
KRG VAS P45 /4 1.1620. 45 1.2140.52 1.62+1.04 K=8.959 0.0117
AR5 T VAS P45 /4% 1.090. 39 1.1140. 85 1.160. 63 F=0.127 0.881"
WEE-¥- 34 2 5 2 ¥ =0.775  0.510"




66 Chinese J Trad Med Traum & Orthop,Nov. 2024, Vol. 32, No. 11
(A D
=12 1 B B 4 (32 9 11 £ BUIE 20 (103 51D B 63 ) GEitfasmia p
ARG 5L B /1) 1 2 1 x> =0. 878 0.260"
i 22 B A5 A3 / 05 0 0 0
A i/ 4] 0 0 0

DRI, P>0.053;2) 0 225081, P<<0. 05;3) A S K 56 . P=>0. 0534) J5 224381 P>>0. 05;5) dE 2 5K %, P<<0. 05,

4 itig

19 40K Yeung ZF 48 T YESS $ R, il i
Kambin = ff 58 fill i AME 0] 8, 25 17 #E 18] 28 P9 %0 8 s
BTG N E LB T 25 P ) A 28 Bl
Je PN A T ME ] 200 PR R B AT HE R LU . T
VEEAE FEA A T HE 8] 3% 9 I 3, 0 125 478 R 22 1 )5 9\
I E A S S R . 20 HE 42 9], Hoogland 4§
I T TESSYS $ AR L g BR 4 A ] £L K J5
AN TAEES @y KAHERI L, TR 7 5 1] A
AT BB A B I BE AL SL BY R T RN
B8 A VL TIE

H I R A ] LB (4 07 vk B 8 T T Ak
TEE RS LR OB L B R A TR R
R RANG T IR B T B N B R B B Bl
TECE TI AR R BR b OG5, IR AE T ME 1] £L P
FTALAL 08 /D T B B FF 1T DA e R /R I 7 2
BB T B 2Rl 1 5o T8 F HRAL 4L, EXs
AT EE AT R AR B0 B L T B R R G
TR T IR AR X ECR . BT OB E R H
RSB A AR . FE IR IR L2 &0 2 4E (1
Y R B R AR B R AR B 2
MR BEIE AN S R Bl . T AF R B0 R A A ] L AR
FEHARIAG Tz B S 0 & A T R AE R B
PB4 T METa] LIPS B () . 3k 611 PR AR 2
2 N HE 8] FL SR T i i 0 R T8 AT 6 HE 8] £L OE 47
TR

2020 4, FEEH WA BT T HE B FL R () 2 bs
T 45 2 HE T FL T (4938 R GE o 5 2 A 24 43 9 HE [ L
BB B BAR 7 15 78 TR 45 F v o 2 1 HE 4] L s
ANERE I AL R T 52 B> GO (B FL S . B 4y dn
T X A () LA T R B8] A ] FL R A1 A8 T i AT
gk A 5 AR PN Sk, A B TR R S AN K B ) AR )
TRANEE SNEERALT LR RATE, Al 58 1
JEEAFE ) L BT 5 X6 ] LR 2 20 78 5 431 sl £ A 0
B Y 491, HE TR FL BT A 2 45 T o i EE B AME S AR Y
S o DAL 375 A0 35 A 2] T A [B] 45 5 2%, 3k o) gl 7 2 1) SR
JEM T FRAMEAS , R O )5 AT HE [ L AUE , AT
S 1 BEHE ] LT 5 10 % M ] FL e 2 s 461 L sl A
H b 0 0 A8 K ME A e 7 i 491, A [) L B Ah 2 48
I 3t AR X 50 4 FE ACHE 8] FL o 5 3 A AR 0 A

A2 0 BB A 2 A0 PT UL E 8 B A B A ME W] 2 5

S, XA ) BB AN 0 T RANEE R BT

A I AT HE B LU o Al 3k 30 11 R A ] L BUE .
A 5T oK B =21 B E WG RTS8 0 R

B RAT ODI ¥4 . R J5 ODI ¥ 43 . R i . VAS

G RET T I VAS 1755 ARG T VAS W5 AR E &

K R B BR P2 R TR A 1 B R b Y il A 24 T W

5. BCEE , = H B A BIE RST80T AE T

B8 S35 N TE P T4 T, HE T L SOR B2 BE X6 Il R 7 % K

JEEAE AR PR TG W] S 5 e, (L2 e T 00 B8 00 AR % 565

27NN SN s G S S I A | A

M., SHBEWE NI, | B ARHEY N

PRl ME [R]85 R ) AR AR A T RE BRI B OB L, T

JE T 4 A AE W e 1 B2 s T BE O 4/ . R S5 % BR AT

SRME LAAY) IR 3 B = 4 KR A AE AR A ) 1) B B8 s 141

B T =20 A8 Y T R 4 bR A TR T A 9 1 3

W Ty BN AR R B | i HLBE K 9% 3 R

U Je A S5 TR R X I PR YT 256 W Sk 5% 1
25 b i ad 3 g A HE [B) FLSOR S B AL AT

SR G G ] LB  AF 08 R K, D 55 S A e [ L L

W, A BF AR JS BE VAS P4t & .

5% 3k

[1] YEUNG A T. Minimally invasive disc surgery with the
yeung endoscopic spine system (YESS)[]]. Surg Technol
Int,1999,8:267-277.

(2] S, stk R, 87e 45 B M BT TESSYS B ARIRIT 5
i B LA 1R) 4 2 B AE 40 BILT ). pE b B R
2022,30(4) :34-37.

[3] MR, 20, 5K IA &, 45, T A0 Ak 20 45 4 B T 26 B2 A 1) L
BRI R A M ELT ] T E T EE R,
2021,29(3) :49-54,

[4] RHEE D Y,AHN Y. Full-endoscopic lumbar foraminoto-
my for foraminal stenosis in spondylolisthesis: two-year
follow-up results[J]. Diagnostics (Basel), 2022,12(12) ;
3152.

[5] CAI H,LIU C,LIN H,et al. Full-endoscopic foraminoplasty
for highly down-migrated lumbar disc herniation[ J]. BMC
Musculoskelet Disord,2022,23(1) :303.

(6] ZERHI AR, B . A 28 Bz N 5 T R vl HE 1R) L AR
B4 BARWLT]. SE BB A4 35,2020,26(1) :51-55.

(FTHEF 71 70



P E T E B R  E 2024 4E 11 A4 32 55 11 )

(4]

(6]

[7]

(8]

(9]

(10]

JELT . b BRI R 22 22, 2023,29(2) 1 127-132.

IR BFM. MW LM dbat: AR TAE R
#,2017:34,124,227.

A A AL A A 2005 26 VR LM, dE a5t b b 2R 24 R
#t,2016:31,228.

FOT.BEF WK SHEREIM] d e AR%E
B= AL, 2012:124,1913.

e R 22 il A B o o BB R R 1297 48
e B EEA . T/CACM 1179—2019[]]. L E
294k ,2022,56(3) :1-5.

CHIAROTTO A,MAXWELL L J,OSTELO R W,et al.
Measurement properties of visual analogue scale, numeric
rating scale, and pain severity subscale of the brief pain
inventory in patients with low back pain:a systematic re-
view[]]. ] Pain,2019,20(3) :245-263.

5 B 254 LR . P R R UE IS WY b (S, db Rt . o
R o 2 24 A L 2012.

YAO M, YANG L,CAO Z Y et al. Chinese version of the
Constant-Murley questionnaire for shoulder pain and disa-
bility:a reliability and validation study[J]. Health Qual
Life Outcomes,2017,15(1) :178.

(E#% 66 )

7]

(8]

MOONEY J, LASKAY N, ERICKSON N, et al. General
vs local anesthesia for percutaneous endoscopic lumbar
discectomy (PELD) :a systematic review and meta-analy-
sis[J]. Global Spine J,2023,13(6):1671-1688.

WANG Y., WU J, WANG T, et al. Modified lumbar
foraminoplasty using a power-aided reciprocating burr for
percutaneous transforaminal endoscopic lumbar discecto-
my:a technical note and clinical report[]]. Front Surg,

2023,9:1091187.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[9]

[10]

71

WA A5, 22 W 70, 2 U L S O A TR DA R G I B Sk

2 [T WA 5 5697 4,2015,4(12) : 19-56.

AT Ay, A E R R M. db st A E R B R AL,

1993:48-49.

AERREL TR R H. A A A5 1 T 48 7K 4 O UE BEIE R T FIE

BRIER[]]. e BE 252475 ,2017,32(6) : 2525-2529.

. EERIMEF RS EY RS54 R]]

e o S RE L IS 2E 2R R, 2012, 18(12) :1309-1310.

2o AUt YL 4 100 468 TR 48 1 ob 5 5 28 60 A

ST P E P EE R ,2017,25(9) :58-60.

RIS WY o R HE R B MY L 5. 375 G FEIE B 4R M RE I

IRFFIGHAE [T, [ v s 3k il 5 2% 2 7K, 2018, 24 (2) .

144-145.

KRG A0, R T]. B ERIE,2021,36(2):

3-6.

Bk, g2 ML b o E A E 2 ke, 2012069,

214.

W E A B 25 0 (M. dE 3T, P B 8 AL, 2015,

395.

kg, R AR [ M. d6 3T 4 AR . 2009 :52-53.
(kA% B #1:2024-06-07)

LIU X, PENG Y. A novel foraminoplasty technique for

posterolateral percutaneous transforaminal endoscopic
lumbar surgery [ J ]. Oper Neurosurg ( Hagerstown),
2020,19(1) : E11-E18.

YU Z.LU Y.LI Y.et al. A one-step foraminoplasty via a
large trephine in percutaneous endoscopic transforaminal dis-
cectomy for the treatment of lumbar disc herniation J]. PLoS
One,2022,17(5) :e0268564.

(A% 8 #1:2024-05-10)



